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Abstract

How to reduce the CO: emissions is important issue in preventing global
warming.

In Japan, companies have responsibility to calculate and report the total amount
of CO:z emission towards government.

Based on the circumstances, this study was intended to develop a guideline which
shows the companies how to calculate, and disclose CO2 emissions from whole
supply chain, including not only a company itself but also its domestic and
overseas subsidiaries. In our study, we target the CO:2 emissions from
transportation and distribution only.

We investigated the existing measures taken by the various organizations,
institutions, and companies. Based on these information, we develop "Guidelines
on Disclosure of CO2 Emissions from Transportation & Distribution"

Moreover, in the process of developing guideline, we also made up a program
named "Calculation tool for COz Emissions from Transportation & Distribution" for
the purpose of helping the companies to calculate the amount of CO2 emissions
from transportation and distribution, in accordance with the guideline. We
promoted the use of the tool together with the guideline.
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Q) CDP Supply Chain
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B®EU-ETS(EU Emission Trading Scheme)
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#13 GHG Protocol ZF|H L T35, £7=, COHEHHEDHEEIZMZ T, 242 L 7= CO2
PEHET — X ZHWT, E—F N7 hERFT D200 AR —FHiTo T3,
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[COgze-calculator] Z#BiZ L. WEB ET#ftL T35 (E-10),

HOME Terms of Use

MYk CO; e-calculator

[ Sy
The NYK Group participates in many environmental activities with the goal of contributing to a sustainable’society _vq. Q
This e-calculator will help estimate the amount of COz emitted during transport of cargo by sea, air, _____and.
e ﬂ ALY

CO2 e-calculator

STEP 1 STEP 2 STEP 3 STEP 4
@ & Container Origin Destination | Cargo Volume
Shanghai[Port] L} 20| Ton [+]

L} Tokyo[Port]

&) t‘;; Air

Reset m

E-10 COze-calculator ™ A Jjiijif 10
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(2)BancBITHmYEHA
(DGHG Protocol [ZE(T5 Scope3 HEHEEFTHEDET
GHG Protocol I%, 2011 4F 10 A {Z Scope3 ® GHG HEHE DR F I L O¥R4E o JL U
& LT, lCorporate Value Chain (Scope3) Accounting and Reporting Standard] %
RIE LT, Scoped IZLLTFD 25D H T T VICKyE D,
® Upstream Scope3
JFEL 72 EOFEICHR D CO2 HEHY
(EUBH . BBt o®me - Bios, BEFEER, (B OHE, /X8 0EEe L)
® Downstream Scope3
LR TE IR D CO2 HEH
(B o - Bk, "EofH, "EOREIER L)
M HE L5 COgEHZEIZ OV T, Upstream 3 £ O Downstream (2435 S 4L
TEH, Wb rED & REVRICT T THET A L E2RDOTND,
Scoped (23T Bt RGP & | B = R IEITIT D R far 6l EE O e S i 2 b
THE. B-110OX5127:0  WAWIENE =~ RIEOHREXIREHEIN Lo TN D,

B/ g &5
SER | ERRE § ERM | SER
¥751% BE
(R [ (ER)
Y750% | . . At > ) EE
(ies) o 1| cmh
| GBIEN)

Upstream Scope3 Downstream Scope3

RN pof 3 HFIREREHREE % 5 pof 3
) BT RIETIE, IO LI EMERISE LTINS
E-11 Scoped (#it) &&= R{ED CO PEH & % SLdliPH o ik

(T IAF =— 2@ UIREDRET AHBEREEICET L EAT A RT A4
Ver1.0] 1Z. GHG Protocol ® Scoped EYEREZ R 1. BEMEZXY 235 HAD
EEABEEZTRELIZBAMBOTA K74 Th b,

BB, HA T4 M THIH CO P EDTREY — L bRfkEn TV o8,
Moo TEa——BENRLEL > TWND,
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Q& E- &g THEY KA
AIFXVRIZHITEH GHG HHEREHAFSIVDEKE
A4 XU ATiE, DEFRA2LZEB W T, BEOFXEIFENICEIT S CO 4 ERELZ BB
& L T [Guideline to Defra/DECC’s22 GHG Conversion Factors for Company
Reporting: Methodology Paper for Emission Factors] WKE ST\ 5,
ZoHTlEEIcBT 5 GHG HEHE RN BE SN TR Y, Z oPEHFEEA X, %
FHICRB T 2 ZDOMOBERFICEWTHRA SN TWD, 2B, JREMIIBER TSN
TEH, 44XV A0 GHGHH A XU FUBMALHEHBENATWD,

b7SURIZHEITSH GHG BHHEHEEHAFSA U DEE

77 v ATIL, ADEME*|IZEBW T, GHG tfHEZHEETHT-DOEETFIENA K
FTAUBILXOYEHERE Y — /v [Bilan Carbone] Z#fltL T\ 5,

BRI YN, HODHEMOEEICH D OMEEIKD CFP B EHMI#E EH-I2 X 5%
HURAT R BET AW ERIMT A EEZHME L, BRECHITLETA RTA
VEBIOEREY VLo TN, BIEIXRER S VHLFBUFIZ R LT b L AT RE
o TW5H,

3 (F/hEZE - R4EFE) . HTBUN 72 8K 6,000 DFARFIH L T 28, et &
HEY = MOV TIE—IRAFE SN TV ARV, 728, [Bilan Carbone] DEFHIZOW
T, BFE [Bilan Carbone %= (ABC) ) IZBEINTWD,

)REIZHIT5 GHG HEH E HI R D ER Y #2 &
KETIEX, EPASBIZEH VT GHG HEH &R OB 2 70 LD M ADNITHI TV 5,
5P O GHG HI OB D fiA & LT, BB ot - GHG HEH &0 KRG B
WE ORI EZBNE Lzt FESE E0KFE T2 77 A [SmartWay) ZiEE LTk
V. HEHEEEY —/ TMulti-modal FLEET Tool] A#gftEniTuwn% (K-12),

21 DEFRA (Department for Environment Food and Rural Affairs) : JC[E BR5E A EHE R i,

22 DECC (Department of Energy and Climate Change) : :[E = % /L ¥ — - [ELEHE,

2 HHWMND, CO27e &0 GHG HEH O BEHR & HE &2 R —BER, @E., —ER—FHRICHENH
HUVIRINT D GHG 0% 7T [EFE GHG A > X b | 2EWT 5, "#l@eEROE L, IPCC
AR NYHA RTACHVEHED GHG A Xy MU EZER L, ARTIHRBEEZA D, TWM#ETE
FEOT CTHHEHRBEELZER LI E D N SFEOREDNRITAAL N M) 2 LIHESND,
24 ADEME (L'Agence de 'environnement et de la maitrise de 1'énergie) : 7 7 > AEHEE « =R /L F—
BEET,

25 EPA (Environmental Protection Agency) : K[EEREEIR#ET,
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F 72, [Climate Leaders] EFREINDAI Y T T4 F = — 0 BRZIZ -0 2D

W SmartWay:

Multi-modal

United States Version: 2.0.11
Released on: 03/19/2012

Introduction

movements. A future version wil also cover marine and air freight movement.

button

o To Multi-medal Tool Page of the SmartWay Website

Or call the SmartWay Helpline at: (734) 214-4767

Or email the Helpline at: smartway_transport@epa.gov

Welcome to the SmartWay Mult-modal Tool. This version of the Multi-modal Tool encompasses ground truck and rail freight

For additional Information such as the tool user guide, technical manual or other support materials, select the

HELP

i

= (B (B
g

Tool Help and Navigation
completing the tool easier and faster.

Provides instructions for completing each screen

ADD/VIEW
COMMENTS

VALIDATE
Checks your data input for missing or invalid information

Enlarges the text on the screen
Sends an image of the screen to your default printer

Provides additional information about data entry fields

Throughout the tool, you will see numerous buttons. Becoming familar with these buttons wil make

keyboard by typing the {Alt} key along with the underlined character.

Allows you to add notes or darifications (button becomes yellow if a comment exists)

NOTE: If a button contains an underlined character, you can also select that button using the

=

k

[ o |

-12  Multi-modal FLEET Tool @ & 1V

N7 =

36

N TEY . GHG Protocol 78 [Climate Leaders] I2& > T, kv @EvlebonLnd
OO AN ITON TS, P &EEE Y — L [Simplified GHG Emissions
Calculator] OfEftd =T 5 (K-13),

1

|
3
1
3

|:! Back to Intro

Back to Summary |

Direct Emissions from Mobile Sources

|

|

(| M= S|w| e~ o |4

Guidance

(A) Enter data for each vehicle or group of vehicles (grouped by vehicle type, vehicle year and fuel type) in ORANGE cells in
Table 1. Example entry is shown in first row (RED lfalics ).

- Select "Vehicle Type'

" from drop down box (closest type available).

- Enter "Fuel Usage" in appropriate units (units appear when vehicle type is selected).
- If mileage or fuel usage is unknown, estimate using approximate fuel economy values (see Reference Table below).

(B) When using biofuels, typically the biofuel (biodiesel or ethanol) is mixed with a petroleum fuel (diesel or gasoline) for use in
vehicles. Enter the biodiesel and ethanol percentages of the fuel if known, or leave default values.

Biodiesel Percent: %
Ethanol Percent: %

(C) Biomass COz emissions from biodiesel and ethanol are not reported in the total emissions, but are reported

separately at the bottom of the sheet.
Table 1. Mobile Source Fuel Combustion and Miles Traveled
Source Source Vehicle Vehicle Fuel Units Miles
1D Description Type Year Usage Traveled
Fleet-012 |HQ Flest Diesel Heavy-Duty Vehicles 1990 500 |gal 3,600

X -13 Simplified GHG Emissions Calculator Excel [ fj 12
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DFEAVICEITOHHEREEY—ILDORAHE

RAYTiX, 8 - N7 v 27 - il - MZEOREgETFETOEYRIXEICBIT 5= X%
N —HEEB XN COEHHEDORHE Y — /L [Eco TransIT26] # B % Ligfit L T\ %
EU &A% G#H & LT, Sk Y —3 7 L2120 B3 - EENG S, BE
WERRINERBZ TN T RAXA U —R— K& L T2l L, IFEU Heidelberg?87z & D 70 #%
B ko THM XA 21T THR - EHsfikish T\, REHIZONTDH

PR L. 2010 FiZiTR ek Ez L@ e 75627 0 — b3 —2 3 2 (EcoTransIT
World) #%F L7- (H-14, K-15),

\\D/} a sustainal
EcofliransiT @
FROFESSHNAL i

HOME. CALCULATION

TARGET GROUP. FRSI STEFS.

Input mode

Freight

Qrigin

-14  EcoTransIT A Jj i 5] 13

M Truck
Airplane
M Sea ship

Prlmary energy consumption Carhon dioxide
Energy resource consum ption

ise Gas, climate changes
[Megajoule]

10000000 T 700
9000000

8000000 &oo
7000000 500
6000000 200
5000000

4000000 el
3000000 200
2000000

1000000 LD

TC firplane  TC Sea ship
@ EcolransiT.org

Primary energy consumption
Energy resource consumption

[Megajoule]
TC| TC Sea
Airplane| ship| Airplane
[Truck 7.809 0 Truck 0.50
JAirplane 9.965.945 0 Airplane 662,76
Sea ship 0f 152.937| Sea ship 0
Sum: 9.973.754] 152.937 Sum: 663,26
& EcolransiT.ong

® EootransiT om

W) FT o r - iz - T CO B Z LT %
B-15 EcoTransIT & &R KRG 13

26 Ecological Transport Information Tool,

ERINO FEEERAL (FAY [ AR, TTUA A ZVT | ~bF— AXA VOEGKRE) LE
Pr#fEE S (UIC) 25 2HE AR,

28 Institut fiir Energie und Umweltforschung Heidelberg : /~ A F /L ~UL 7 = %)L ¥ — - BREZAFSEFT,
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AVI—TUICEITSHEEREY—I/ILDRFE

ATz —7 T, NTM2ZEWW T, kkx 2k FEHICR T 2 BRE R EBICE T 1%
ERRBEEFIEORBNIN TS, Y FiEFWET —EXDOEALE L 5 IR E
FoOlLOICELLTHEIN TS, £/, WEB L2 CO: JEHEHEEY —
[NTMCalc) ARSI TWD (E-16),

Shipment weight [ton]: 10

Group Vehicle Distance [km]

IRoad j |Hea\n; truck j |1EIU Zdd
Vehicle  Shipment weight Distance Transport work COo, NO, HC CO PM
type [ton] [km] [tkm] [kal [g1 [g1 [g]1 I[g]

Heawy truck 10.0 100,00 1000,00 124,00 970,00 40,00 180,00 20,00 Delete

SUM 100,00 1000,00 124,00 970,00 40,00 180,00 20,00

B-16 NTMCalc AJj - BERERF R HF) 19

Delete
all

QHEMHEIZE ITABMYUMEH
a)ICAO (International Civil Aviation Organization)|Z# (T A HY#H &
RS R 2 BE, 2007 05 Mz O & D CO e EDHI A B &
L 7= B BB & BT E 2 S 41T 25,2007 4 4 A 125897 S 4172 [REPORT ON
VOLANTARY EMISSIONS TRADING FOR AVIATION (VETS Report) | 1238\ Tid,
WD 4 DEMEFERELELTEZ S Z2ATENEBEHHERSIAF—AL L LTETF TS,
® JilZERtt T v — T A O BRSO REEE
® (Dt s ¥ — L&tk E&EUT | BE DA% 2
® MiZEtbEAM fizE At v — N X Ao HEH B ES I E ~D SN
o iZeattEM st I =T N =R ATy P v P A IR S
Lo 3 2, MESHNPEHREEZHEAT LA —LTHY, WAEEIYEHZ5E
HT 5 BUF-CMOEFEZ 8 U T COLHIEUITEH S5, IR 22 Pk SR o f:5H 2
ThbH, 4 ODBDH =R A T7E v MIOWTIE, #iZEL4To GHG HEH & #5537 E
DHEATHZ L THEAISND LT AHARAXF—LTHY, HEHEEIZHFANTHZ LN
ARE7R 72 O BHIE KR OB N 2> Tnd L TWna, 29 LEMitaf& T, ICAO
TIFHEEE O CO P EA 2 21k L, MiESHICB T LI V—R A7y &g
TOHRMNT BEE 1 ADIZY O CO M EZ R ET 2@ 57 CO PEH &R E Y —
)L TTCAO Carbon Emissions Calculator] 2 WEB iz W THRMEL TWD (K-17),
K& HTZD O CO P EZ RBICENWTCHEEY -V ThHho), BYEELIEREEE
DERCHEE O EHFIEICE L CRAEMN I DS E LD,

29 NTM (Network for Transport and Environment) : 1993 FE(ZHE L7 A T = —F » O FEE FIH K,
30 B PTCHE 7z CO2 72 80 GHG %, Hlbk - BRMIRFE - 7V — v = XA F—FHER LT LT
OB CEER, MEEMICRINL L 5 & T 2F 2 H0ME8 ORFR,
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Carbon Emissions Calculator

ICAQ Public » Home = Carbon Emissions Calculator

ICAO has developed a methodology to calculate the
carbon dioxide emissions from air travel for use in offset
programmes.

The ICAQ Carbon Emissions Calculator allows passengers :
to estimate the emissions attributed to their air travel. It is Lo |CADCARBON EMISSIONS e o
simple to use and requires only a limited amount of CALCULATOR "
information from the user. = \’

W
The methodology applies the best publicly available
industry data to account for various factors such as aircraft
types, route specific data, passenger load factors and
cargo carried.

For additional information, please see the accompanying
methodology to the ICAD Carbon Emissions Calculator.

You can find your carbon footprint by entering your city of origin and destination

From: ITOKYO, JPH (NRT}) To: INEW YORK, USA (JFK)

My ticket is:

@ Economy Class ) Premium Class (Economy Premium, Business, or First)

Number of passengers: 1 ~ One-Way ' Round Trip @

Here is your footprint J\ /L
Less Details

1 passenger, flying round trip from TOKYQ, JPN (NRT) to New
NEW YORK, USA (JFK) ( 21,648 Km ), in Economy Class, Calculation

generates about 1,734.73 Kg of 002

More information for you:

Route: from TORYO, JEN (NRT) to NEW YORK, USA (JFE)
( 10,824 Rm )

« This itinerary is served by the following aircraft:
744 773777 7TTW
« Each flight consumes an average of 100,719 Kg of fuel
« The average number of seats perflight is 417
« The average C(}r2 emitted per passenger is 867.36 Kg

Help us improve the

B-17 ICAO HEY —/VIZLDHRE 1 NHT2V CO HFH &R IER R FRH 15
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® COxfEHEDHIE - HE DX G

RATHEEAZ N—A L L, BEDT7 T4 MBI H#EEHR 1 AHTY O COHEHESE
xg LT D,

® CO:HEHEDRTE L
COHEHEBEBDOHEEFIEICONWTELDDLE, R-16D XI5,

#x-16 ICAO IZ#1F 5 CO: Pk H| & S YE 16
HEX (1 AHTY D COPEH )
3.15731 X BBMENE X (BRFEE - (BREFEE + EWER))
+ (a2 I = X BEE)
PRAEHE FH &
EMEP/CORINAIRW’ X % “Emissions Inventory Guidebook (EIG)” 7>
WL 2SR ORETE Z & OFRATEREEIC IS U & &2 0 (B-18),
AT PE
GCD (Great Circle Distance) #-X— &2 LT, FRHEIZ/S U CHR%E
GCD — Gk RRRE + 550km LT — 4+50km - 550~5500km — +100km
+ 5500km UL | — +125km
EREEE - BYEE - R
ICAO TFS (Traffic by Flight Stage database)?» 5 17 DM T L DERE EE - E
YEEOILZ (Pax to Freight Factors) 3 X UEHE = (Pax Load Factors) % K&
(B-19), 2z ticefkEEmErbEREERELEVEELHET 5,
PREE = BEREE X 100kg + JFEFEH X 50kg (FEJE, A L, 7 v—72 )
gy, H{iEE

Appendix C
Modified CORINAIR fuel consumption table (regional jets added)

Equi Arerait Flight Disancejnm)
Cade 125 = ED 1200 =0 30 3508 [T ] 00 =00 B0
310 1056 | 35947 538037 WiTz16 239935 | 2567328 | 337e3es
] 64430 | 2ee7on 355061 602723 1344128
] EJEE | weeedd EZEFE] STTIe0 | ewase | #aiied | Sises
= 3201 | 56ea08 ZEE] SEESL | 3911482 | dserafs | E2%9si8 0753 ETEERES TEEA EEEEEEN
B 13038 | samat
14 1509 | 1eE0s3
fid TT6TE | diAET TEH06
(e Tl | MEDT
T3 60313 | 226786
787 655483 | 21378 SS3SA7 | eese231 | 77o0sds | w03ai0 | 10026580 | 1ieroeal | 13meting
a4 EI0BE | 0038 2843023 | sesie8l | eweesds | E7Ee GI08ES0 | 10381140 | 11sssanz 12B1T0
Fid e ] DT | m0eA0 | eosete | @enss 31367 520800
57 S 341018 1303558
i 518 T3 14 SEOZ6ET | a3i4ids | sooases | srmece e 0 TIEEEIS BE0AT40 [
ocs [ =TS
EIE a7z 55043 Tama | mwias | TemidE | Baia T90405 ]
FIE TS | e 7
100 26759 | 207e7s 33238 | imsTs 5T T
MBY TN IFTTRET 581308 746377 | 052332 | 1373870
TN 720 24510 44400 4100 3250
ser T 36150 ToEa0 020 e A
SHE 2851 2653 187 15483
SHE T ) B 13738
EF3 25! 1% 107.30 447 4
0 a B1a 166.20 25423 E
FAl6 1 [ T G [
oF %37 55 221790 55364 E14140 | 1076110 | 1337500 | 15230 | 1857050 | =16140
InH 1o nn R0 TN 5400 R TN NSRS N0 1400R /D 17457 20 20 2 435100 ITRNS 30

I 18 BEFE 2 & OFATIRHE & REHH B & T — 7 1 19

31 3, 157 k@%*ﬂriﬁzsﬁ_ D ® CO2 P HFR £ (tCO2/t fuel),

2 EUICKBT D RRIGHRE=F ) 7T a s T A,

EMEP : Monitoring and Evaluation of the Long Range Transmission of Air Pollutants in Europe
CORINAIR : Coordination d’information Environnementale
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Appendix A
Factors per Route Group

“ersion 3 data are basad on traffic during calendar year 2005.

Route Groups Pax Load Fachors Pax to Freight Faciors
Wids Mamow Wida Mamow
Body Body Body Body
1 Between Norh America and Ceniral AmencaiCanibbsan [MC) 7T T4% Tr.0%% 93.35% 9.06%
2 Between and within Ceniral America and the Canbbean [LC) 54.28% S0.61% 91.11% 92.96%
3 Bemween Bamuda, Canada, Mexico and the United Stales [LMM) 56.15% T2.86% al.16% 95.72%
2 Bemween Morth AmiCeniral AmiCaribbean & South Amenca [NCS) 7H.62% T248% 50.88% 95.09%
3 Local South Amesica (LS) 73 11% 60.74% T6.94% 95.28%
[ Local Eurape (LE) 59.88% T346% 50.36% 9.08%
7 Liocal Middie East (LM) 40.210% T0.30% 53.98% a7 .85%
B Local Afica (LAY 4).08% 63.71% 55.93% 95.14%
] Between Eurcpe and Middle East [EM) B 11% Th44% THT1% ar.IT%
10 | Between Eunge Middle East and Africa 71.33% 56.25% 51.14% a7.78%
11 | Morth Atiantic I TH93% 52.19% 95.45%
12 | Mid Alanic B2.16% §52.16% 56.57% 56.57%
13 | Souh Atlantic BD.05% 50.05% 53.15% &3.15%
14 | Local Asia 67.53% 63.45% 51.15% 95.38%
15 | Between EurnpeMiddie Eastiffrica and Asia T3.68% 54.00% TO.58% SE.8T%
16 | Morh & Mid Paciic 7H.62% THE2% 54.02% 54.02%
17 | Soum Pacic TH.T 2% 61.42% 54.83% o 43%

K-19 BRI ELEOBERBIOKEFEELEMEELERT —T /L 10
® CO:HEHEOHRE - HE - BIRIZH T D MailE
ICAO IZ. “ICAO Carbon Emissions Calculator” 12317 % CO2 HEH & D 5 &l
FEIZOWT, R-1TO LI ICHREEZE T TV 5D,

Fx-17 ICAOEEY —NICBITAEEREDHE 10

AT BB
EEEORATIZIFRESICB T AEBTIT RN, MZZatr b EfE 2 RITIHREZ A
FIE,

T 22 K H e
FEEFIFIEEOLIRL oV DA ==K VIRE N2 B 08, BUIRTE T 6E 72 BY
AT — & 03 CORINAIR LIS 220, GEMI 72 R B 1TSS A0 A — T — bR S
VAN

FyY BT TR

eSO Lo Toa ) I = LI TOUERNRL LN, #HELD =D
1%xt2 &L TWA,

EREEE, EWEEL LOHERERSR

17 OEBEEMRE,. BEOe =T VBRI OBELTWDR, BE Ny RBRZET 5,
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b)IMO (International Maritime Organization)IZ§ (T4 EY #H &

[E PR S B, 2009 4F 4 H 123 %) L 7= “Second IMO GHG Study 2009” (2 X 5 &
2007 F£12 817 2 HEE Bk 2 X5 CO P EN A D CO PEHED 2.7%I2= L
TWb &L, EEEWE ERXICEIT % GHG & HE A RN 218 TiTb e i
1X. 2050 T EEEEIC XD CO HE M &I% 150~200% M3 2 & FHIL T\ 5, £
72,2009 - 8 HIZIX . CO HEH &R AZ B E LTI T D 3 SDEEZKREL TV 5D,
® Energy Efficiency Design Index for new ships (EEDI)

RORIEICI T 528 = X REHIAR D R
® Energy Efficiency Operational Indicator (EEOI)
W EEEIZ BT 2 CO HEHY B ALFERE (Hisfh RS 720 O CO2 PEH &)
= PREHMEMN & X PR mstFEE
EEOI OB EH %, F-18 DL HITRT,

%=-18 EEOI o & EH] 17

NAME AND TYPE OF SHIP

Voyage | Fuel consumption (FC) at sea and in port in Voyage or time
or day | tonnes period data
(1) Fuel type | Fuel type | Fuel type Cargo | Distance
(HFO33) (LFO34) () (m) (D)
(tonnes | (NM)
or units)
1 20 5 25,000 300
20 5 0 300
3 50 10 25,000 750
10 3 15,000 150
EEOI = _(20+20+50+10) Xx3.1143% + (5+5+10+3) X 3.15136
((25,000x300) + (0x300) + (25,000%750) + (15,000X%150))
= 13.47X10° 8
unit:tonesCO2/ (tons - nautical miles)

® Ship Energy Efficiency Management Plan (SEEMP)
EEOl 2 #ET H7- DD~ 3T A MEHE

33 Heavy Fuel Oil : F'E A EHE
34 Light Fuel Oil : 8 BEHH
35 HFO O HEH1R %K
36 LFO D HEHRE
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@ EMABICHITIMYMEH

WA DOEHEICENTH, HARENOMZELFEFEIC COHENEDHREZHINE Loy
— VOB - BRI ITOI TV 5,
a) PTV [ZHITHEY A

RAYDY TR =27 « arvta—F—I AT AHBEETHDH PTV I, BEY—
)V [Map & Guide Professional] # WEB ET#{tL T3, ZOY—id, i b
Ty JEITRIEE Y AT LA TH LN, CO: e BEZ BB CTHET IHEELIH 2 TV
5, FAHICELTIEIIA B ADBANKLEL> TS (E-20),

TELL
Route | Farbe | wegstrecke | Gesamthosten | abfahrt | Co2
Standord M| 525,66km 128117 € 08:08 Uhr |16:04 Ul 260 kg

Eminaionen delasiiert
o o HC Lt Trmilsutalt oy oHa
Total .29 LR ) marg 1,99 281,54 ag 91,90 by LT
- ety .18 w4 9579 wog 1,55 kg 11,26 by ong
- uslerorty a12 008 g ang 0149 pLE 1] wrsg apog
- Autobatren  1801.61 lilg Ja8.60 g 195w 277,54 hg D5 g g
Riutenttogens Erissmnen
e o HC NOw o CHe
Start 1. Bariny o
Station 1 CHIO. Bern 0958 A g 209,51 g 1,05 by AT0AT by 5Mg
el AL Ween LR Mg s g g AILAN My 4579

X -20 Map & Guide Professional #)iit CO2 5 E it 2% 7R 1 if 4 18)

b) DPD [ZH 1T HH Y A
KA Y o/NAERY—EREETH D DPD L, BN O/NEH s fE 5 CO: BE
HE ©>Y —/)L [EcoCalculator] # WEB ETH#ftL T3 (H-21), [EE LHZED
TODONRE = TORAENRERIND,

Shipping Basket

Your Selected Routes

Bruszels Faris

Set Route

o Parcel Origin a Parcel Destination a Quantity

Belgium Choose Country... - Choose Frequency...

Brussels Choose City... Erter amount of parcels = 100

+ Calculate CO; emissions

+ What is behind the ECO Caloulator?

-21  EcoCalculator A /) 5] 19
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i [H] O K T2 4 HANJIN SHIPPING Ti&, #E Bi@ticfk 9 CO P ERE Y —
)b [Supply Chain Carbon Calculator] % WEB ETCH#fltL T2 (X-22), #ET
PETEX A=V g b4 B ZBBONERAA—a 0 RNbh b, BEMREITY —
M S TRRIND

(H-23),

EU is calculated as

Origin

Inland

= Truck
- Rail

Origin

CO:z

Destination

Caleulate

Ocean

*Vass

CO:

Cargo Volume (Weight)

Inland

= Truck

= Rail

Discharging

CO:z

Destination ||

K-22 Supply Chain Carbon Calculator A JJ ]k 5] 20

Route Route Detail CO:Emission {ke)
Origin Loading Discharging | Destination |O.Link [km [Lane | km |D.Link | km |O. Inland |Ocean [ D. Inland | Total
TOKYD | YOKOHAMA ANTWERP PARIS Truck | 40[ T/5 [ 22387| Truck 0 29 402 ] 431
TOKYD | YOKOHAMA ANTWERP PARIS Truck | 40| T/ [ 220680 Truck 0 29 287 ] 316
TOEYO | YOKOHAMA ANTWERP P ARIS Truck 40| T/5 | 21748 Truck 0 29 kL 1] 410
TORYO | YOKOHAMA ANTWERP P ARIS Truck 40| T/5 | 21966 Truck 0 29 286 a 318
TORYQ | YOKOHAMA | FOS SUR MER PARIS Truck | 40| T/5 [ 18570) Truck | 775 29 296 570 895
TOKYD | YOKOHAMA LE HAVRE PARIS Truck | 40| T/5 [ 21248| Truck | 214 29 282 158 563
TOKYD | YOKOHAMA LE HAVRE PARIS Truck | 40| T/ | 20609] Truck [ 214 29 260 158 547
TOKYO | YOKOHAMA LE HAVRE P ARIS Truck 40| T/5 [ 23807 Truck [ 214 29 412 158 599
TOKYO | YOKOHAMA LE HAVRE FARIS Truck 40| T/5 [ 22490( Truck [ 214 29 293 168 480
TOKYD | YOKOHAMA | ROTTERDAM PARIS Truck | 40[ T/5 [ 21642| Truck 0 29 289 ] LAk
TOKYD | YOKOHAMA | ROTTERDAM PARIS Truck | 40| T/5 | 20985] Truck 0 29 274 ] 303
TOKYD | YOKOHAMA | ROTTERDAM PARIS Truck | 40) T/ [ 21744 Truck 0 29 276 ] 308
TOKYO | YOKOHAMA | ROTTERDAM FARIS Truck 40| T/5 | 22344 Truck 0 29 29 a 320
TORYQ | YOKOHAMA | ROTTERDAM PARIS Truck | 40[ T/5 [ 21003| Truck 0 29 267 ] 396
TOKYD | YOKOHAMA | ROTTERDAM PARIS Truck | 40[ T/5 [ 21027| Truck 0 29 274 ] 303
TOKYD | YOKOHAMA | ROTTERDAM PARIS Truck | 40| T/ [ 22970 Truck 0 29 204 ] 333
TOKYO | YOKOHAMA [ ROTTERDAM P ARIS Truck 40| T/5 | 21989 Truck 0 29 287 1] 316
TOKYO | YOKOHAMA | ROTTERDAM P ARIS Truck 40| T/5 | 21024 Truck 0 29 274 a 303
TORYQ | YOKOHAMA | ROTTERDAM PARIS Truck | 40[ T/5 [ 22344| Truck 0 29 201 ] 320
TOKYD | YOKOHAMA | ROTTERDAM PARIS Truck | 40[ T/5 [ 22689) Truck 0 29 200 ] 323

-23  Supply Chain Carbon Calculator %
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d) DHL IZE I+ H B Y &

RAYDORAER T AT 4 7 A% —E A TH 5 DHL Tix, BEO®@EIZE S CO:
PEHEDOHE E Y —/ & LT [Carbon Dashboard] Z#fiL T\ 5, V— 1 ORHIZH
oo TUIREEMAKLEL 2D | FFMITAXR SN TR,

e)BSR IZH 1T 5 HYHH A

BSR(Business for Social Responsibility)iZ, 1992 4E|{Zk[E TH & L 7= CSR IZBT
L EBER ¥R B NPO Mk, CSRICEDL D & F & e FRIBULC, M BRAYM
BRETRIEE, AMESHUIRA S ICEE L2 S F S E R A KEEZIT-> TV 5,

BSR OBV A D —D & LT, i ER¥ELEWEFES (RHRD 60% D =2 v 7 F i
ExHoTWD) HFE L CTREAMOBRWEYHLEZHET 72D 0GR EHRF L
THEO ., W EE@EICBET 25 COHHEDOREY —LVERE T Th D,

FEAZ DWW TIE A N —REDAMTITBFAR SN TW RN, A AN—®FEII TR L
BY,

American Eagle Outfitters, Inc., APL, Chiquita Brands, Inc., CMA CGM, The
Coca-Cola Company, COSCON, CSAV, DHL Deutsche Post, Hamburg Sud, Hanjin
Shipping, Hapag Lloyd, Hyundai Merchant Marine, IKEA, Johnson & Johnson,
John Wiley & Sons, Inc., K Line, Li & Fung Limited, Maersk, MOL, NIKE, Inc.,
Nordstrom, Inc., NYK Line, OOCL, Phillips-Van Heusen Corporation, Polo Ralph
Lauren Corporation, Shell Marine, Starbucks Coffee Company, UPS, Wal-Mart
Stores, Inc., Yang Ming Marine Transport Corp.
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WCEDWFERE) IZOWVWTIET—XDOATAEEEZEZE LT kb rik) bFF
KITR&ETHD,

(MEEDEHA

BEOED T LTI, B)ONEEBEEZ D L. BBHE - VL P X aiEolE
IR T 22 EREUITH D, L L, Wit CO HEHHED IR - FEDRIHEE LT, (2)
DT IV—F BT HERHHOE X HITH D L 912, CO2 P BEOB D EE
ERE WS ERENRET D ETIE, 39 COL EHORAER TH HHass EEIZD
WTHHEDS A RE R fiH 2 M T o M E N B 5,

(1), (2), B)DExFxHEZL, BEOED T OTFIEEZLLTO L 5 IR T 5,

a) REINV—THNOLESLIZBNT, BiRT —% - tEAhT—% - B ET—FR L
P 0 gk B AR T X D HH & R,

b) HIEL-EEREREN, Y94 F 2 — BT AMHRXSD i ~viDE BT
% Wk H,

¢) X43iil « WIZHOWTIL, EWEFTAHEOA HEIZIR O T8 = R E TOREFIEICH
VN CO2 HE H & % HLE,

d K4ri s dioe v ViZOWTIE, Bk D & Ik T s XUV HL, A LIS 0 S

e) FHIIEIZIBWT, BRBHE H I 0 iie O " E & iR

f) ENFTETHITREHEEZEA L CO BN EAZHE L, RARETH LT LR
BEICHOW TR 5, BEIEEE IO W TIE, EEWsEREo R E<e, HEENE Y —
NDIER R LIk - THRT 5,

g) BMBEOEO A K &R L, EEN AR CHIVUTMSEIEEE & R85 RE LT
MALTCOzEHEZRE L., HENSRAETHIVE N F ko HFEEALIZD
WTHRET 2, HRHEEAL, FHBOFENO AT, T U ARE - B2
EOFRBENOIER R Elc k> THERET 5,

h) PEHFEHMZER L-D, MrEET — ¥ - MXEfEs b TEHL, hoF
TYEIZHE > T CO HEH B %2 FE,

i) FWREICEIT D COHEHEEZAEET D,

) A~hORETFIEZEEREEI N —T - BEESE~ IR L, COPEHEZHE,

k) 2 TOXMOREMPEEFF L, BFHREFTRT S,

>

HETFIRICOWT, 7e—XIZT5EE-29D L5275,
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B)EEICHRABEHROIMGEAE
D £ 26 B# 17 3R

(] B [ i 250 A E N R 5 L2 B W T, s BEEE & W RE 7R BR 0 A BN R R L TRk
L ENKBEOBANBITEE LV, LLARNS., Emk iR o N2 54
21T, FEEMSEOME 2 HYE L. WEB Lo IR &Y — /L &2 - CIHEE 20835 =
EREZOLND, 5, SENO N T v 7k E IR N RAREAS, X
MEEBEDOHEN D EVICHMEIZ D Lo ThNIZ, —FEDOV T UV AICE SV THRES
NrERREREEZFETHICHVNTHZI T LEZLNS,

(T I F 2= BB UREENRETAPHEREICHET2EATA N T4~
Verl.0] {2BWTIE, CFPHIEICK T HLF VA ZHRL TS, 2L, ¥ F U4
REDOBRIT., BREBMSE IR SR N L 2RSSR BN TWD,

WAMFIZEB T D COHEHEEZ S MICEET 72012, HEHARE L Bbh 2 b
HEY =NV ERRT 5,

a) = fE i 22

fif ZE g s O H R T ERBER (IS DWW TR, A H 220 H ARWLZE 722 & D & i 22 4k A3 22
B O~A NV (nm) Z WEBZRETIRRLTWAELDEMFEHTHAZIENTES, I
D~ A NVEIX, TATA (FEEEMZEEX T S) DEFERET H TPM (EATA R X EHEE)
ICHERL L CWAHANRSE L, eI 2B VVTIZEA L2V bD L ABND,
*7-. ICAO Carbon Emissions Calculator (2 L 0 2O 155 2 LN TE 5
(K-30),

From: |TOKYO, JPN (NRT) To: |NEW YORK, USA (JFK)

My ticket is: @ Economy Class () Premium Class (Economy Premium, Business, or First)

Number of passengers: 1 ~ One-Way ) Round Trip @

Less Details

1 passenger, flying round trip from TOKYO, JPN (NRT) to New
NEW YORK, USA (JFK) ( 21,648 Km ), in Economy Class, Calculation
generates about 1,734.73 Kg of CO,,

More information for you:

Route: from TOEYD, JEN (NRT) to NEW YORE, USA (JFE) ‘

( 10,824 Ku }

« This itinerary is served by the following aircraft:
T44 773777 7TTW
« Each flight consumes an average of 100,719 Kg of fuel
« The average number of seats perflight is 417
« The average COE emitted per passenger is 867 .36 Kg

W) ER (M) - ==2—3— 27 MO 22 FoR
X-30 2z FRfAEREERE > — v O] 19
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O, &5 REEE Y —v & LT WEB 2 T“Flying distance between 325 major
airports in the World ( Distances.com)” N R CHEE SN TV 5, YV — /L THRE ZEH
ERIRTHZ LIk “HSOBBERIESND,

FrEDOXRETIEe<, RENZTEA /2 EMEICEET HBOEBREE LT, 4%
U AFEEBEARIZOWTIL, DEFRA 28&-21 O X 912 13 FEOHEHREZZHE L TH Y
BELIRD,

%=-21 DEFRA T X B A XV RAREEW L2010k D PEHERE 20

Area (From London to) Distance

Long haul flight + North Africa (Egypt) -+ 3300km
« Southern Africa (South Africa) + 9000km
- Middle East (UAE) + 5500km
+ North America (New York, US) + 5600km
+ North America (Los, US) + 8900km
+ South America (Brazil) + 9400km
+ Indian sub-continent (India) + 7200km
+ Far East (Hong Kong) + 9700km
- Australasia (Australia) + 17000km

Short haul flight - Europe (Netherlands) *+ 400km
+ Europe (Czech) + 1000km
+ Europe (Spain) + 1700km
+ Europe (Greece) + 1500km

b) o} i i iE

i G0 D R BREE R I DWW TiE . WEB RIS TR & 72 BREEHINE > — /L 3 2R}
TSN TE Y FBEEE OFRIUT L0 s M RO JE 23 7Tag (B-31,32,33),

Ports.com Find port o

seaports: info, marketplace

husiness P Go Home Sea route

home » Sea route & distance

Sea route & distance

find start port:

Port of Nagoya, Japan

find destination port:

| Port of Shanghai, China

start Lyping to see the
suggestions

find start port:

Port of Nagoya

DISTANCE:
find destination port: 1007 nm

Port of Shanghai

) 4R - Lo LR A2 F20R (A7 © mile)
B-31 A5 EEERE > — 1 O F D2
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Home Buy now Free access About DOT FAQ Help Routing points Point to port =xmiDDT E-mailus  More from Dataloy

Login: Dataley Distance Table *@QaMBi g
Username:
Password:

¥ Remember me
Login

Site news
2010-04-25:
Pirate routing

2010-04-28: RED MORE
Gulf of Aden. 2 new
routing points. Al...
2010-05-11: READ MORE
Routing Points added
in Parana River ...

Calculate

2010-12-06: ResD MORE

Piracy - New routing [ " E
ink in drabian ... Insert new po £
Remove from portrotation EJ
REaD moRe c ' [
ancel -
7 E
Feedback:

27 waypoints invelved in calculation.

) HORC - SILRIOWE ERRREE 21 (BT mile)
E-32 W EBEERE Y — L0 pI@

Calculation results
Port of loading: Hakata, JP
Port of discharge: Laem Chabang, TH
Distance: 2464 nautical miles

e

Time: 7 days & hours

Port of loading Port of discharging

Country:
| Thailand

Port name: Port name:
|Hakata |Laem Chabang

Vessel speed, knots.'
‘ Calculate
) % - VAF v SN UEOW EBEEAZZOR (AL @ mile)
-33 S HEREEE Y — 1 D F1E)2Y
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o)9} B N #aE

SMEINEG I OW TR, i % Ofgict Z S CHEEAZHIET D 2 E R E LV, Google
Map (K-34) 72X WEB LY — L& FIH LT < OE - #ilk <o s — o
RENTEDL LIRS TND, EETHBOFAE LI, ZAbD Y — L Z2FH
THZ LT, BN TTRE L 2 5,

Google

W—b- BN 7ATLAR & e 1

PEFETRR

DE LB EE
i LT
> b-+—E
G5B 1.136 k. [§3 B§FH 33 &
G2FFEE 1.105 km. |3 B 54 57

GIFa=E & GIeRY 1.200 km. @4 B3R 26 77
R

thIE A RIFIE i 0EEIL —+
ZON -+ TR ERERSEALE T .

o
g
(o]

) Kt - By ok EfREE A FRoR
X-34 A\ [E NG E o S EREER E Y — L D] 25

QH R BE A 1EHR

DRENE ] TREE ) ICX 2B ENRRETHDIGA . BEN & ERAEOBINS 1)
Khrdxuih BELERAENDGZ ERTHRINS, Rk aik) 1, BXER
CHNEIREE SN A, HEHREA ZEH T 2R EFIETH D,

PEHFHEALIZ DWW T, ARIFHRMOYIREREICA LI BIEEZFIH T & Th 5755,
WA S D COHEHED R EIZI Y A TV EER RSBV TEH, £< 1
AARENOG T RELFTA RIA L OBEEHEH L TSR TH S,

ENN OB~ 2B TOREMEFE L., INESNTZRERON, AR O AT
72 COHEHBHREICHERT I ZENEY L Ebhbsb0E T, B, AL+
% GHG JHfr42, st 3530 2 ) =82 onTHHE LTV 5,

42 CO2 HEHJREAANT : g-COo/tkm, GHG #HEHJFREANL : g-CO2eq/tkm TR
43 Well-to-Tank—WtoT, Tank-to-Wheel—TtoW, Well-to-Wheel>WtoW T~

-48-



a)AAR
i ASRTAVRARHFIZE TS CO, HHEREAZHRAMSIDOHIE
HETA R4 0280 TE, b e iEde R BEA LM S | BOBHE H OB o A

*Jr%ﬁ L OB EE - HEHRECC, BREBIEICBIT DHEEOKRE 2 L OEER
B (REVEPEHIREAL) 24 L TWD

AFHAEM IS TIE, WM H O COzﬂHﬁ% HE
o EHE R BEAT I OWTOLRIY EIF 5,
> XRATA:CO2 %G ANT L HY—: TtoW
® R L miEHRH R EAL

SR MrFaiEiE, MR IS ) OBREMERRORBEMNEH WD FIETH D,
T w7 ORRKEHEL, HRETHEEOEFBLELHETH DEHICE. T b
BNT A =L LTR-2DGERRAL, BREMEHEZRET 5,

WWEREZR-> TR, ¥

F&-22 B b oo P RO R IR

[y VU]
[ —F 1]

HZ 7 2 47). In

In y=2.67 -0.927 In (x/100)
In y=2.71 -0.812 In (x/100)
L,y kR u o ReMEAE (D,
X E R, R 10% AR 0% G BEUE 10% K0 fE 4 ff

-0.648 In z
-0.654 1In z
X FEIE (%) .

z . mAHHE (kg)

ZOHFERIT, MSExcel R EPOEFHE Y 7 hEAVWIIEES ICHEETE 58, LY
ffEICROOND L HIR-2ZDFHMNOFRRRIMEEL I N T WD, £z, & IR

EOGE, MERETIIMEAx OWMEOHEBRE THET L2 LITH LD, &-24
DX ITHBEENAARGAITHND ESHEHEER] L2 OBROJFBEA b I T
W5,
#£-23 Py IO IR OBREMENE (KR MoFaiE) D
w | EAHEE (ke %%by%mﬁtz%ﬂﬁm%(mmﬁ
HfE l FEEHE (%)
HRfE | 10% 20% 40% 60% 80% 100%
1% - 5 | BEYE 350 2.74 1.44 0.758 0.521 0.399 0.324
/N j ~1,999 1000 1.39 0.730 0.384 0.264 0.202 0.164
5 15 4 < | 2,000 &1 I 2000 0.886 0.466 0.245 0.168 0.129 0.105
~999 500 1.67 0,954 0.543 0.391 0.309 0.258
1,000~1,999 1500 0.816 0.465 0.265 0.191 0.151 0.126
2,000~ 3,999 3000 0.519 0.295 0.168 0.121 0.0958 0.0800
/NI g | 4,000~5,999 5000 0.371 0.212 0.120 0.0867 0.0686 0.0573
LRUSL/E i 6,000~ 7,999 7000 0.298 0.170 0.0967 0.0696 0.0551 0.0459
8,000~9,999 9000 0.253 0.144 0.0820 0.0590 0.0467 0.0390
10,000~11,999 11000 0.222 0.126 0.0719 0.0518 0.0410 0.0342
12,000~16,999 14500 0.185 0.105 0.0601 0.0432 0.0342 0.0285
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&-24 FHEDAALREE ORHECERS KOS b oo ) PREME ] &

" BRI (kg) N AR 255
HLf i PR FEER JREAL (1/tkm)

mRfE | BEM | BEEM | BEA | EEH
. if g 154 350 10% 41% 2.74 0.741
— ) ~1,999 1000 10% 32% 1.39 0.472
| 2,000 21 E 2000 24% 52% 0.394 0.192
~999 500 10% 36% 1.67 0.592
1,000~1,999 1500 17% 42% 0.530 0.255
2,000~ 3,999 3000 39% 58% 0.172 0.124
I | 4,000~5,999 5000 0.102 0.0844
A 15 W H i 6,000~ 7,999 7000 0.0820 0.0677
8,000~9,999 9000 49% 62% 0.0696 0.0575
10,000~11,999 11000 0.0610 0.0504
12,000~ 16,999 14500 0.0509 0.0421

CORENEEZRD L, RAKEEEN K WVIELE, FBEEENE VI Y, JFHEN
DIEN/NEL > THR Y, Hl KRB Lo /A 2572 S X 28 EHIBE B4 £+

ZLENWHETHD, o, REMOSEA P2 Tholen, BEEETD

ZOEWIZT 2MH LT COHFHBEEZRET L2 L HTE D,

® fkbrFnmik

ek R uikix, R-2512HDH L HIT,

GIEFENC 1 SOFENEEZFEHT 5

2O, WMEFEREEE LRV ERES N =R AF—EHAELEL LR, Lo T,

F—HNANTT FOMREEET DERICEMETHLVLT VA WR P riEo L

9 2[R —F— RIZB I DHE R RA I X720,

BEDE = R IE T,

Ty 7 ko COHEHEZRET HBICHER F o riks

FEHTDZ TR TRV,
ETEXLH720, MMETOREDOBRIIINENRFHEMNTHLEE 2 LD,

F&-25 K b FuiERERENA (COz, TtoW) 7

X 4y g-CO2/tkm

(= R PCN: N 173

g | EEAN 808
g | EEHEA B 1,951
& B 52 8 i 394
B Z H /N E 3,443
R 22
PN L i A 39
[ N AL 2= 1,490

1) EdwE s IEEE 3t Lo b o
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i 37 CFP 7OY S LEERT—HR—X

2012 - L v REEIT L7z CFP #lE G CFP 1 7/ 7 A) IZB8\WTix, CFP ©
HEICERT 2200 kT —2 L LTT—Z_X—R&EERLTEY, ZOHFTER-26
D &5 kI BT A PR AL O T — Z B3EfE STV D,

£-26 HCFP 7/ 7 AZBITD N7 v 7@k EREN (GHG, WtoW) 8
FEHEER | 100% @ 75% 50% 36% | 25% 10% 0%
R i g-C0O2eq/tkm
N7y gk (BT v7) 874 | 1140| 1660 | 2250 | 3160| 7400 259
hZ o Zigik (74 hNY) 556 726 | 1060 | 1430 | 2010| 4710 330
7w 7k (1.6 k2 H) 351 443 616 710 | 1080 | 2280 342
hZ v Zigigk (2 F 2 H) 290 367 452 510 896 | 1890 377
FEER | 100% @ 75% 62% 50% @ 25% 10% 0%
R AL g-CO2eq/tkm
NZ oy Zigk (4 F 2 H) 185 234 273 325 571 | 1200 481
7w 7k (10 k> H) 101 128 149 178 313 659 659
N7y 7k (156 k2 H) 77.7| 98.2 115 136 240 505 758
N7 v 7k (20 k) 64.3| 81.3| 94.9 113 199 418 836

i 2T TURF = v VB HICE AR BEHARRER

A & DR EZNR AT A(CO: 72 &) DHEHENIC BT 5

iRftaER S I BT SRR AL R STV D (FR-27),

F*=-27

X 4y g-CO2/tkm

B H— JEIH 4.5
aRi i 6.6

G 4.9

2NV T — BRI A ERR AR 10.1
£ PR TE AR 11.4

Z DA 5.5

7t 9.6

a2 T 20.7
oA 8.9

) arysTrFmoEmicon i, 1ITEU=10t & L CHEEMHFE
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V. BARMBRTARRRICEIIELHER
MR IC BT D —R 7y P 7Y FREICET 2RENIE] IZBWVT, iR
A5 BT D U IR AL R R ST D (R-28),

-28 fifnLIC 10 5 CFP REIC 4 2 AN IE TORERIEIL (CO2. TtoW) 27

NV F—

A X 200,000 100,000 ~ | 60,000 ~ | 35,000 ~ | 10,000 ~ | 9,999
(DWT) LIk 199,999 99,999 59,999 34,999 IR
g-CO2/tkm 2.0 2.6 4.6 6.5 11.0 20.3

=N avE &
A X 8,000 5,000 ~ 3,000 ~ 2,000 ~ 1,000 ~ 999
(TEU) Pl 7,999 4,999 2,999 1,999 IR
g-CO2/tkm 12.2 14.2 15.7 17.8 20.6 26.0

) 2008 FDOffiiET — ¥ & oIl L 7= #HEFHE

VHITSAF—r%@LT- GHG M ER EICE T AERTAR IO DR B

[(FEARTA RTA ] ITBNTE, 7 I A4 F = — %@ Ul ORERD R T A
PEH 22 EOEED -0 OPEHFHEALIZ DWW T (ver.1.0) | ZHL&EKEEL, THEALTA N
T4 12E»>T GHG 2HETHICHT-VEAFREE 25, PEHFEHEN T — % X—
ADFEAHICBET 2 H#E2 R L TV 5,

IO, MEICET AT IY 4, 9OV TIEER-29D XS I HHMBETENT
W5,

#&-29 WEICEET D PR HAL T — X N — X ORI # 0

AR EAL T — 2 N — X

AT =Y [E N M2

WAt | SEID | CFP IDEA | J-LCA | Zof | IEA | DEFRA |
I AVE fii Rt
g %L\ = © A A O
Vit (ki) P
— — A1k Rt
T 9 s, Bk o A A o
i (F )

1) ©: Z0F XM 6
H2) O:MILLer—2%z@EME Ly —4# &)
H3) AT LET—F2EMRE (FXHE LML)

ENOHEHREALIZ DWW TIE, CFPOT — 2 X—2%2ZOFFWHAAEL LTS
i, IDEA#“EB LN J-LCABIZONWTHLT— X2 MTLT5Z L TEMAmMEE LTW\5D,

WA DL HOWTIE, BEICHEAAE R E TSN TV AHEHEEAZ FAnWs Z &
MAREE 2o TV DD, BRI RFHIA B OREL > T b,

44 Tnventory Database for Environmental Analysis () BEEHITRAWFTEAT. (fh) EEREEHE

2)

B LCAHBARTZ 4+ —F7 LD LCAT —HFX—2R
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b)K E

KETIE, EPA OB MAIZEB W THHFR BN E SN TV 5,
i .Climate Leaders [CH (TSR EE

[Climate Leaders| Cl%, GHG gEHi &5F & # 1 4 > A & L T [Direct Emissions from
Mobile Combustion Sources| #AF&K LTk Y, ZOH T~ 72 GHG EH AL A
FEZLICREINTWD, F-30 ICKFAEFILON SR AT 2D CO2 HEH T HAL D A
AT, B, R STMSR RO 729 thm ICHE LT 5,

#-30 Climate Leaders (BT 2 & EJRHAL (CO2, TtoW) 29

gy 1% Bk g-COgz/tkm
Truck 203.43
Rail 17.26
Waterborne Craft 32.88
Aircraft 1045.91

ii .SmartWay [ZHITHEREIE
[SmartWay] IZEWTREEI N TV 280 CO2 PEH &EH &> —/L TMulti Modal
Fleet Tool.xls] Tix, N7 v 7 B L OEGEEZ XS E L, 2000 fELL o #HFE B2 PEH R
HMAPREINL TS, ZOEDREIZBWTANTLIHENSLL, EEAMN KX
A
#-31 12, SmartWay THIH SN TWDEED CO HEHFEHANL 2 RT, 72, F3C
TIX ton-mile R/RD 72, thkm ITHE L T\ 5,

#-31 SmartWay (31T DX ER AL (CO2, TtoW) 29

F/SEEgu g-CO2/tkm
non-SmartWay non-Class 1 Rail Carrier 12.91
BNSF Railway Company 12.55
Canadian National Railway Company 10.93
Canadian Pacific Railway 12.26
CSX Transportation 12.42
Florida East Coast Railway 12.91
Genesee & Wyoming Inc 12.91
Kansas City Railway Company 12.59
LHP Transportation Services, Inc. (Rail Division)LHPT 12.91
Norfolk Southern Corporation 15.06
Pacific Harbor Line, Inc. 12.91
RailAmerica 12.91
Richmond Pacific Railroad 12.91
Tacoma Rail 12.91
The New York, Susquehanna, & Western Railway Corporation 12.91
Union Pacific Railroad 12.42

46 Short Ton Mile : 1short ton = 0.907ton, 1mile = 1.61km
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)I1FYR
i DEFRA DHARSAUIZHEITEHEREE

[Guidelines to Defra/DECC's GHG Conversion Factors for Company Reporting] 235\
THHFBEMPARESNTWD, ZOEITFHEEEFINATEY, I 2 TIEAFENZE
DRIRITATIH5H CO2 &, CO2 % E Ty GHG RO PEH AL DWW T, 2011 F DK
EMEAER-32 1R,

#&-32 DEFRA 2B @R HAL (CO2 GHG. TtoW) 2V

i 25 T B FEAM g-COgz/tkm g-COzeq/tkm
) ] Petrol (average) 693.85 699.71
g:ﬁﬁleght Commercial Diesel (average) 530.24 534.02
Average (all vehicles) 537.00 540.87
Rigid >3.5-7.5¢ 599.38 605.94
Rigid >7.5-17t 388.02 392.27
Rigid >17t 196.23 198.38
HGV All rigids 258.97 261.81
(Heavy Goods Vehicle*") | Articulated >3.5-33t 146.61 148.28
Articulated >33t 85.67 86.65
Articulated articulateds 88.53 89.54
ALL HGVs 127.18 129.20
Rail Diesel / Electric 28.50 31.61
Domestic 1737.72 1755.93
Air Short-haul international 1334.94 1348.16
Long-haul international 608.18 614.20
Crude tanker (o0il) 4.51 4.54
Products tanker 8.91 8.98
Chemical tanker 10.18 10.26
LNG tanker 11.39 11.48
Bulk carrier 3.49 3.52
Ship General cargo 13.05 13.15
Refrigerated 12.90 13.00
Container 15.92 16.05
Vehicle transport 38.05 38.35
Ro—Ro ferry 50.95 51.36
Large RoPax ferry 384.34 387.41
IR

i .Bilan Carbone IZHIT5HEZEE

ADEME R E L CTWAHHEHEHRE N A K74 > [Bilan Carbone| Tld, F&-33 D
EH17 720 GHG BEHA v XU R UMD FEMZHREL TS, 2B, FXT
1L g-Ceq R TH D=, g- COzeq (THAFE L TR d,

Fo. R-34D X O, 7T AUSNOEMIBNOEIZIR T 5 EMEHE D GHG JiH
MbiE# s Tnd, X TiEgCeq ZRTH DD, g- COzeq ([THFE L TRT,

4T R ) L
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#-33 ADEME (2B 5

wOER AL (GHG, TtoW) 30

i 25 F Bt G ik g-COzeq/tkm
<15t gasoline 2714.80
<15t diesel 2496.27
1.5t02.5¢ gasoline 1772.47
1.5t02.5¢ diesel 1672.37
2.51t03.5¢t gasoline 1733.60
2.561t03.5¢t diesel 1249.23
GVW 3.5t 1216.23
(Gross Vehicle Weight4®) | 8.51to5 t 1046.47
5to6t 712.07
6.1t010.9¢t 532.03
11to 19t 274.63
19.1to 21t 261.80
Over 21 tons 235.03
Articulated 107.80
Short-range flights 3300.00
Aircraft Medium-range flights 2090.00
Long-range flights 1173.33
. . Electricity 1.47
Entire train Overall 733
Electricity 1.83
Combined route/rail transport Diesel fuel 44.00
Overall 2.57
Rail Electricity 2.93
Remaining freight Diesel fuel 80.67
Overall 12.47
Electricity 1.83
Total for freight Diesel fuel 55.00
Overall 7.33
1970 9.68
Handysize 1980 9.35
1990 6.89
1980 4.18
Handymax
Bulk cargo y 1990 3.19
carriers 1970 3.96
Panamax 1980 2.90
1990 2.57
1970 2.38
Capesize 1980 1.83
1990 1.76
400-650t 43.27
Self-propelled 650—1000t 38.87
1000-1500t 36.30
295-590kW 27.13
Towboats 590—-880kW 24.57
River 295—590kW 21.63
and waterway Seine 30.07
Rhone 29.33
Nord 42.90
River basin Rhine 36.30
Moselle 37.77
Interbassin 38.13
TOTAL 34.10

48 HAEE, FEEYR EE SO EmOREOER,
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H

#-34 ADEME (2B F 2N & E O EWEkE O% EJREA (GHG, WtoW) 30

g-COszeq/tkm =] g-COzeq/tkm

Germany 31.90 Luxembourg 25.30

Austria 12.47 Norway 8.07

Belgium 18.70 Netherlands 30.43
Denmark 37.77 Portugal 44.37

Spain 34.47 United Kingdom 4.40

Finland 20.17 Sweden 3.67

Greece 44.37 Switzerland 41.07

Ireland 58.30 European average (EU-17) 22.73

Ttaly 28.97

e)k1Y
i .Eco-TransIT [ZHITHEREE

PEHEH E Y —/L [EcoTransIT) 2B W TIL, RAY DA R M) TFT—X I VE
H LR AL ZR-35 DL O ICHEL TWD, 2R, iR E2EBE LIZEIZONT
btk TN 5,

%*-35 Eco-TransIT (28T 5 EJREAL (CO2, TtoW) 1
iﬁﬁ%?ﬁx g-CO2/tkm
Road traffic*(>34-40 t; Euro 3) 71.00
Rail transport average electric train 18.00
Rail transport average diesel train 35.00
Air transport 665.00
Waterway upstream 49.00
Waterway downstream 30.00
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HRAYT—FTY
i NTMCalc IZBIT5EFIE

COz gEHEFE E Y —/L INTMCalc] OREFMENGEIY L 72 R HNE % F-36 12
N

%=-36 NTM (281 b ERHEAL (CO2, TtoW) 14

iy 1% F Bt FEAM g-CO2/tkm
Pick-up petrol 1996.00
Pick-up diesel 2126.00
Van petrol 532.00
Van diesel 1035.00
Small truck 252.00
Truck Medium truck 177.00
Heavy truck 124.00
Tractor + 'city trailer' 123.00
Truck + trailer 74.00
Tractor + semitrailer 63.00
Tractor + megatrailer 58.00
Truck + semitrailer 57.00
Container 7000 TEU 10.60
Container 11 000 TEU 10.13
Sea Container 1400 TEU 15.40
RoRo 2000 Lanemeter 37.70
RoRo 3000 Lanemeter 59.70
General cargo 10000 dwt 14.73
Intercontinental passenger aircraft (belly) 536.00
Continental passenger aircraft (belly) 862.00
Air Regional passenger aircraft (belly) 1277.00
Intercontinental freight aircraft 389.00
Regional freight aircraft 1791.00
Continental freight aircraft 1248.00

2BE

i . DoltPro IZHITHERE(E

ITRI®NEFH L TWDH, BIEDOAR LCI 7 —# ~X—Z [DoltPro| IZHWT, Mkl
BT oM NREINTWND, BB, RXPETEFRELOL D, — KR RILICE
L CRT (F-37),

7

%=-37 ITRIIZEB T s ERBEA (GHG, WtoW) 3D

iy 1% - Bt g-COzeq/tkm
KA 78 L 240.57
A BEH 925.47
(=€ 126.67
#kiE 43.53
finze EHHN 2286.52
A Aa WL 309.97

49 ITRI (Industrial Technology Research Institute) : &% LT HF 7R,
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WA —XLSY7

i . AGO DR HTHERICEITHHREIE

AGOSTlE, A—A FT U TICBIT 5D GHG HEHE D 1990 £ 5 2005 4 £ TOHY
WAE T 2 38 L. i % TNATIONAL GREENHOUSE GAS INVENTORY
ANALYSIS OF RECENT TRENDS AND GREENHOUSE INDICATORS 1990 TO
2005 IZBWNWTARLTWD, ZOHRTHHFEHRMZRL TS (F%k-38),

F&-38 AGO (2B 2 EFHA (GHG 2/, TtoW) 32

% T g-COzeq/tkm

1991 4 | 1995 4 | 1998 4 | 2001 4 | 2005 4
Light commercial vehicles 1514.00 | 1607.00 | 1412.00 | 1353.00 | 1294.00
Rigid trucks 188.00 | 187.00 | 178.00 | 184.00 | 183.00
Articulated trucks 77.00 75.00 70.00 65.00 60.00
Government rail 31.00 30.00 25.00 21.00 20.00
Private rail 8.30 6.80 6.10 6.00 5.40
Air 2275.00 | 1925.00 | 1795.00 | 1750.00 | 1422.00
Coastal shipping 14.00 14.00 11.00 10.00 13.00
All modes 72.00 73.00 67.00 67.00 64.00

i E

i FEODLCI T—AR—XRIZHITHEEE

PEICBWTIEL, LCI T —#%X— 2 le-Balance] 2B I T35, FTED)I| K
& CNISSIAHL E > TRFE L, BEIXREEZED ITKEZREEZIT> T D, =
OH T, WXICET2RBEMARINTND (FR-39),

-39 e-Balance (28 1J 2% EJRHAL (CO2, GHG &K, WtoW) 33

i % - Bt g-CO2/tkm g- COzeq/tkm
Light gasoline truck (2t) 245.00 297.00
Medium gasoline truck (8t) 83.70 108.00
Heavy gasoline truck (18t) 82.40 98.50
Light diesel truck (2t) 209.00 254.00
Medium diesel truck (8t) 147.00 171.00
Heavy diesel truck (18t) 109.00 124..00
Rail Transport 9.35 10.50
Container ship (200TEU) 10.70 12.10
Bulk carrier (2500t) 13.30 15.00

50 AGO (AUSTRALIAN GREENHOUSE OFFICE) : 4 —* k7 U TiREZFEH A=,

51 CNIS (China National Institute for Standardization) : H[E#E #E{LAF T2 R,

52 ITKE (Information Technology and Knowledge for the Environment) : BEREZE B L O BREEH I
B4 % hE O,
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i ZEEMERBOMARBRICEITLHETEE

KEZANLFXF—HFOEHE FICH D ENHIEFT [ Lawrence Berkeley National
Laboratory| ([Z8WT, FEO= RV X —HEICHET 202003 S v, FERR %
[China Energy Databook (2008) ] IZEBWTAXL, ZOHTHEOEEIZET S
JRHEALZ R LTS (F-40),

#-40 China Energy Databook (2351} 5 % E i AL (CO2, TtoW) 34

1% B g-CO2/tkm
State 13.90 1998 4
Water-ocean shipping
Local 35.00 1998 4
o State 11.50 1998 4%
Water-coastal shipping
Local 22.30 1998 4
State 10.30 1998 4
Water-inland shipping
Local 31.90 1998 4
Air 1082.00 2004 £
Gasoline 168.10 1998 4
Road
Diesel 147.20 1998 4
) Diesel 7.70 2006 4F
Rail
Electricity 8.20 2006

DAVE
i . TERI DFEITXICEITHEHEE
A v ROEWE T x)L¥—HiF3eH1 [TERI? | Tl%, [TERI ENERGY DATA DIRECTORY
& YEARBOOK 2007 123\ T, iElZfT 5 = F—WHEFHEMZ R L TV 5D,
CO2 HEH R AL 2 4P e CHRI Lo/ R 2 & -41 1R T,

Fx-41 TERIIZB T 5 EREALA (CO2, TtoW) 35

ik P B g-CO2/tkm
Rail (Electricity) 23.41
Rail (Diesel) 19.97
Road (Diesel Truck) 124.10

53 TERI (The Energy and Resources Institute) : / > F&JFT /L X —WFJEFT,
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i. EEMERBOMRBRICEITIERTEE

[Lawrence Berkeley National Laboratory] TiX, £ > RO R/ X —H#HIZBT
DL H4T-> TR Y India Energy Outlook: End Use Demand in India to 2020
ICBWTHEEICET 2 =3V X —HEFHEAM 2R LT\ 5, COz HEHF AL 2 4 i 48
FrCREM LR ER-42 1257,

Fz-42 India Energy Outlook (2331 &% E i HifL (COz, TtoW) 36

ik B 1995 4 2000 2002/tk;?)05 4 2010 4F
Air Kerosene 1288.43 1288.43 1279.85 1248.39
Water Diesel 19.27 16.30 14.82 14.82
Rail Coal 345.96 - - -
Rail Diesel 13.34 10.37 8.15 8.15
Rail Electricity 26.43 23.79 21.14 21.14

KA2A

i AAD LCl T—AR—XI[ZHITHEREE

NSTDAMMEIFE L7~ % A @ LCI 5 —#% ~X— A [Thailand National LCI Database|
IZBWT, EICET 2R EZFEL TS (F-43),

2005 FE00 5 HADFEM A 72 215 CTT — 2 _X— 2 DOERk & Bidh L 7=, COz Bl o
fES° TtoW DE LR E SN TWDH N, AFIL GHG 21K, WtoW TOED & 72> T
W5, SEINEMPFHELZ L LICHEB I, HVIZOWTHHT—%%2 b LI LTHEM
ENTW3, £72. b7 v 7 LA OFEEAIIM O TR Ol Z2 5 H L T\ 5,

BB, BT —Z2_X—Z2DEH T TGO T-> TV 5,

% -43 Thailand National LCI Database (281} 5% EJRHAL (GHG, WtoW) 37

i 12 = B g-COzeq/tkm

Small 4-wheel truck, Full load 7 tons 267.6

Small 6-wheel truck, Full load 8.5 tons 123.7

Truck Large 6-wheel truck, Full load 11 tons 107.4
(50% 10-wheel tanker truck, Full Load 16 tons 96.4
Loaded) 18-wheel semi-trailer truck, Full load 32 tons 79.7
20-wheel truck trailers truck, Full load 32 tons 83.4

22-wheel trailer truck, maximum full load 32 tons 86

Bulk Ship 2
Container Bulk 10
Train 111.1

b & A [E LB B BA ST,
55 TGO (Thailand Greenhouse Gas Management Organization) : % - IR RN A XK=,
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NEEE
i BEDAK LCI T—EN—RIZEITHREE

KEITI?¢Z 35\ T, 8 [E DA LCI 7 — % ~X— X [Database of Carbon Footprint
Label] % 1998 ) GLBE¥E, ZOHICEXEICEDL I PEHFEEM ARSI TND (F&-
44), FEHPEMIZIESWIZT —Z 2L T 5,

% -44 Database of Carbon Footprint Label (231} 2 PEH R AL (GHG, WtoW) 39

ik T B g- COzeq/tkm
Truck 249
Bulk carrier (coastal) 8.37
Bulk carrier (oceangoing) 2.11
Container ship (oceangoing) 9.02
Tanker (oceangoing) 2.12
Air 1,100

m)it R £k
IMO A% LI2WFZERE [Second IMO GHG Study 2009 Tix, EEEMATD CO2
PEHR AL Z R LT D (F-45),

+x-45 IMO IZB I o ERENL (CO2, TtoW) 39

ikl - /Y Size TR g-CO2/tkm
Crude oil tanker 200,000+ dwt 48% 2.9
Crude oil tanker 120,000-199,999 dwt 48% 4.4
Crude oil tanker 80,000-119,999 dwt 48% 5.9
Crude oil tanker 60,000-79,999 dwt 48% 7.5
Crude oil tanker 10,000-59,999 dwt 48% 9.1
Crude oil tanker 0-9999 dwt 48% 33.3
Products tanker 60,000+ dwt 55% 5.7
Products tanker 20,000-59,999 dwt 55% 10.3
Products tanker 10,000-19,999 dwt 50% 18.7
Products tanker 5000-9999 dwt 45% 29.2
Products tanker 0-4999 dwt 45% 45
Chemical tanker 20,000+ dwt 64% 8.4
Chemical tanker 10,000-19,999 dwt 64% 10.8
Chemical tanker 5000-9999 dwt 64% 15.1
Chemical tanker 0-4999 dwt 64% 22.2
LPG tanker 50,000+ m3 48% 9
LPG tanker 0-49,999 m3 48% 43.5
LPG tanker 200,000+ m3 48% 9.3
LPG tanker 0-199,999 m3 48% 14.5
Bulk carrier 200,000+ dwt 50% 2.5
Bulk carrier 100,000-199,999 dwt 50% 3
Bulk carrier 60,000-99,999 dwt 55% 4.1

56 KEITI (Korean Environmental Industry and Technology Institute) : #[E ¥ 5% pE 3 Bl i 98 52,
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Ml - B Size FEfE g-COz/tkm
Bulk carrier 35,000-59,999 dwt 55% 5.7
Bulk carrier 10,000-34,999 dwt 55% 7.9
Bulk carrier 0-9999 dwt 60% 29.2
General cargo 10,000+ dwt 60% 11.9
General cargo 5000-9999 dwt 60% 15.8
General cargo 0-4999 dwt 60% 13.9
General cargo 10,000+ 100+ TEU dwt, 60% 11
General cargo 5000-9999 100+ TEU dwt, 60% 17.5
General cargo 0-4999 100+ TEU dwt, 60% 19.8
Refrigerated cargo All 50% 12.9
Container 8000+ TEU 70% 12.5
Container 5000-7999 TEU 70% 16.6
Container 3000-4999 TEU 70% 16.6
Container 2000-2999 TEU 70% 20
Container 1000-1999 TEU 70% 32.1
Container 0-999 TEU 70% 36.3
Vehicle 4000+ ceu 70% 32
Vehicle 0-3999 ceu 70% 57.6
Ro-ro 2000+ 1m 70% 49.5
Ro-ro 0-1999 Im 70% 60.3

F£ 72, [A Study2009 Tlix, FHakFE T & DOFBEMICOWTHEORZ R LTEY
5% L7256 (K-35),

Range of typical CO2 efficiencies for various cargo carriers

Crude

LNG

General Cargo
Reefer
Chemical
Bulk
Caontainer
LPG

Product

RoRo / Vehicle
Rail

Road

Air Freight

——— ————

200 400 600
g CO2/ ton*km
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n)% Mt

i .GHG Protocol IZHFTAHRBLET—FR—X

GHG Protocol Tix., JFHHEAL T — % X — 2 & L T [Emission Factors from
Cross-Sector Tools| Z#HEHt L T3, FREDRIM E L T, KEOFREA T EPA
(SmartWay) O¥fE#% . EEOJFEEA T DEFRA OH A R4 L OBEA . % Dl
DOHIZIZ OV TH EPA S L< X DEFRA O &5 L T 5728, 2 2 Cikfg#ic
DWTIFEKT 5,

F7-. PEHEHEEY —/1 & LT IGHG emissions from transport or mobile sources |
EAERL TS, BT —Z_N—2 FEY — /L bICAFOBRIET B U bR
ML T2 D,

i . RL—7 - 4)EVIZEITS LCI T—2R—RBAH

L =T T4 VBBV TH LCI T — 2 RXR—2DHBPED LN TWND, T
ZTIEBEIZOW TR S,
® MYLCID (L —37 LCIF—4%~_X—2X)

[~ L — o 7R T 7287 (SIRIM Berhad) | 7% 2008 4E7> B A 52 BH % % i,
COz M TOHHFHAL ZFEE L TWD, AT X U —iX WtoW, A EHZ THE
ZTELTWAD,
® 7 UFEVLCIT—FX—2X

[De La Salle K% | 23L& 720 2007 4E0 HAFFE 2 BlbA, BERRE+, /O X
— 2D, RFEMEOEKT 5P EEE~OIEHILE Y TR,

HifiZ1% g-COq2/Philline Peso, {530 & U —iX WtoW,

Zofh, HEHFEHEMN NS E OV BHES N TV ARWNWT DT #EEICOWT, TR LF—K
FHE RO L A E R D AL ORE 2TV, PR ETRIN TV D JRE
MEDHEZTSHZ LT, BEOENEICOWTHER L, REMKREIZHOWVWTIX, &
EBEHCIRMAN LT DA D TERERT WD,
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BIEEERDYR CO, BHEDHARAENEZA

EWNA O & FEEEES - HilE OMRIL, B L OEEEICEIT 2E0 AR E 207 % 1B
E 2. WIRICBIT D COPEHERTE - BRICHOWT, TORYMEAZ ED X 5 IZHEH
TEHEMICONWTHEETLE, K& 2008ICKSyTE 5, 1 20F CO PEH EZ R -
BE - BRTARBHETHY. b 1R ERBEOLEHENE - BRETH D,
OEE-EE-RATONREFHD LMY

MFENHAELT D COEHEIZOWT, ZOHRE « BE - BURORREIHIL S 520
SOMDIEIEIZLSTRGTDHIENTE D,

AFEH-EESHLBEEDTERR S

EEREARTIE, FFEMECEITIEANDIIZIHED COHEHELZ T TIZHEIEL TV D,
TRz, HEAEMEEROERFH CH 28k TS E CO g ED R - BIzR%t
BIEDDLE, BiELZRVMHALE LCRMET D2 N TE D,

32 D (2) T~ K DT, MBAEEMBOEM AL IET DITHT- > TiX, CO2HEH
BOZBEOBE CORENELBE T RETH D,

LZLARNS, MiRIcBIT 5 COeHEICOW TR, FEMNICKIT S CO HEH &
ERY | BICHEADTRITIEREZ O L OB A TOIRWIRIIZH D72, TTRER T
APEHEDSZE | 2T ELTH, TTRHAEERKICBTHEENOET L, EHE
Tttt EDIICEHBEESHEANEERL TS ZEREEF LV EEZLND,

St - BhESAIC CO gk B DR - FE - /RO ZR#AZIERK L T HE
DEERELT, BAAERSHEHEORETIX, 78I L L T2EHEDE
L TRDEIASICE CCEH N/ ROEHESH ) OMBFOERMPH RIS
TEMEFELL, BFESMHICEL TE THR2EAIE U EZ £ T Z LN E
FLW, ] ELTWA,

IhozrsEx s e, EiE ot - BESZ COREHBEICEHE L TV NICD
WTIX, ROX S REEREZOND,
® COfEHENR—Z2 (I N—70OWiknrbAE LD COJEHEDREIZHD HEIE)
& HMEN—X (FL—FRE¥ERHFEICEDDEE)

& FLEN—R (FN—T7HEEEEEEICHEDDLEE)
0 NEMN—R (FN—THERBICTED DEE)

CO: HEHENZVWREE2 N G ENHEYTHIN, 2o EEHAEE L
DI LTI ATV DEDNIZHONTIE, WRTHMLERH D, CO2 HiHEN—X
THZ D Z ENEMAEEN, RERGAICIE., TOMmoEEICLVRENETH D,

Fr, BEXOBES. MR TSN I — TR0 E —F L TEELTWAF
—ANE L, BEFEPOHEE - BROEMZIIRKL TV ETE, 2ok oic—7
FIICEE L TWAHHON LIV MHA TN ZE RERD—D2 L L THRFHZET 5,

b)Y EFEIZHITEET AR S

FHESICB VTS b, TFEXy (FEEIT A M) B HkX s (Hilkt 7 2
VR BORRETRETHD, ] ELTEY, HERES LT TOXNSREH L FE
B, HUEBNZ XK L CERTDHZENLEE L,
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® FHYEX/

TEFHRERLFET LIRS L, ZRENOEZ A MNMTEITSH COPEHEEZE
AT 5 ETE, MRITREEEOIRAETEL LTV 5T TERRTRETHD, BT
DB T RIEIZBIT DR EM EREOMERBFRE, Wik 7 A M LTHRRTSHZ
ENELEFE LV, GHG Protocol I231F 5 Scoped (upstream, downstream) (&, Z D
v A MIHTE D,

o Il [X 4y

EHEFEHN 70— L L TV DBLR A E AL, [EZE Y X 7 IEROBEEFIC
EOoTORRAMEBIORED COHEHEEFBR OB A G, HHEA I - BE - B
ROMNBEPEZX LTS ZERLEF LY, BT RIECBWT, @iGEx& 2o T
WA ENYE A EAER L L, EHEM oM., SAENOYGE~ R - BE - B oHEE
PR L. WAT L THUlEE 7 A > FHNSHIE L TS ZEREEND,
® EWOPTAMEIT X 2 HiPHX 5y

B RETIEH, FEMEREORENREME, TAHELZATL2E8ME L TEDT
Wb, LL, EELLTHAHDIREIZT—HETIERL, WRTF2ECHEIHEFTELED
BRI LY, AUMEBERETH ThimER R DL 7r—AH L0,

DD, IAHEOHEIZEDL T, Aftnay ha— L L TWAEH oW« 4
TRERENRE L TCWHEELDD, WO EEL KB LR - BE - Rz H
e ETlE, BHHOFAHEEBLA TIRAZ TS Z &Y, Fffifiio —> L L CHlAAT
VENH D,

QEEHEDEHEME -BRE

BEMRROIEMNE - BRUEIC O W T, T— % O REECIER AT IO L CH
TETIET EITEN S 5 FEARNNITBREME & O FEEM D COL P EE HET 5 R
BHE] DR BIEHTH D, TODITITWMEFEEN LR T — X 2 WE L2
X BRW0IEN, 220 HDREDM ED MY OEIZHEH I BB —Z 1%
IR FELICBOVTHIHBESNL TRV ERNE Y, — 5T, BEOKENMEL 25
WS T M EMOATHEEICHNERT — X EMBETEDH L1172 Y ., L0 EEIZ CO:
HEHHEZ RO LD L DT D,

B EEEE A ENOBTIC O OWTIER L L 9 L+ 58/ 101d, EMtEE2ELRT 5
EHREODOEEAMMPBIERERY, HEZOLONRKNEEL 20, WMUHL > &
HERFEDA BT 4 TITEEE RIFT,

B0 ADOBPNIEE ISR - AETE2XOREETEEZAAL, RellBED
BWFEZFIALTHEEZT TV ZEREE L,

QYR CO, HENHEERRDATAE

Wi CO: HEHBEDBIRGIEIZ >N T, O, Q@O iz ZE L, i - HiE - B
ROFREPHDOILRRL, FIEFEDOREE R LIZAT THEEELFHITE 5 &5 2R
HEET DD, ROLIRERERRTLHDLTD,
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® COxfEH &R - HE - BAR OB
HR, i h¥EsV—7 BRI E TO LR TR TWDh,
IR K S L PH 23 AR DA % (B 2 (X758 E@bese &) 0 H 5 WXt R oty
® CO:xHEH &R - HE - BlROW it
i ~vViDRsy, BIXOEWITA DA E,
HEXNG LT REEYNRRNGEAICIE 1472l #0RT 5,
CO: et B D H i F R
FRRYy, BMFTAHEOGET L O CO R E B4 FoR,
L HIERREFE, &M (WA - BEHRBAL 72 L) 2T 5,

@YF CO,HHENDETEHRDMATAA—D

D. @. QPNEE L LT, FREN, OV T T4 F = — BT 2015
AT D COPEHHEZHRE - HE LI RICHOWT, Wii&lE - A - RN %
HEHEE OO TCHRT A7 4=~y FDOA A=V ERTER-36 DL HIT7D,

B-36 it CO P ED R ER RDOFRA A —
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X -36 OBRA A= ORI BIE, ROERNFEATIL D,

a HEEXIT V=T IZBT HEEORE LT LEN—ZATRRL TS,

b HAREN AR TOREM I OEIRIE 100%  (FFE A EAR3E OB 6 REH) | i
7e B 50% DS -4t - BdE S AR, FTAHEORWIRITEZ S22 L,

¢ FHEEICIT DMAIRIE. HARIE L 50%. EAETE LE 20% 008 - pk - B
S THAMED 2R WIS SV TR, FTAEDH 2WiITH%E 72 L,

d RSB T D ENYTIIZEETE R 50%., BT B 20% 086 A4 - A
AT THTAMED R WITRIC O W THIR, FTAHEDH 2WiiTig e L,

e MRFITHTDWIHIL. HIRTE L& 80%., wHfE5E B 50% D HfE -2t - B
DAL THAMED 72V ITRIC SV TR, FTAHED & 5 Wiids e L,

O CO, BIHENHEERRDHATEDTMDEZS
Wit CO2 JEH B DBI/RFICOWT, FFEM ERAEO L (B REOHIADOA) 2T
BLTCWDEEOHRA LK LZSGA, B-83TDLED LD,

WA RSV — T CHTAE MO VR WS R HAKCETAHED & 2 [EHN O H iz
=121 b 7] 5] 2 F %)
B2 | nes | smm Bit =m | sEs #Es | oem
1 1]

4

i
CO:kv 5 30 8 o | 100 10

X-37 U2 - HE - PR O %G pH o Hhig ]

R - FE - BIUROHPHOERITA LN TH 50, Wi COHEHEDHEICHOWT
X, Wi TSt E2RAE L, T2 O—EATRARETHLIEERED, BERICEIT
HDENMER, EREPLERBIZL > T HEOHEICHE RO Z LITHERLETH D,

BR7+—~ v bME, BESWIHENLEL D CO P B - BE - BIROHM
ZHOICERL TS nE, BLBIMIFIZL > TRMiEN s Z L #HWE LT
FRLTWAR, BEEMMEOR/NNRTZEBICH RIS T 2RV HADELZRET S 2
EEERLTIEW RN,

F. BEFIEICEDIEMRME - BEEDO L L DENL, BRETOHIERATREM /2 &
LBEE LT, A LER L, BETE, aidesn (BEHfR% - geE A, EE
REHOEER EEFETHLT & Th S,

-67-



3.3 FEIZNDERM DKL

BAITNAEZB 2 CTRESNTZTI IOV TIE, ZOEAESCIERAT 2 2o
WT, EENEATELL LD LDTHL00E D0y, MALlERZ1T o7z, MRAETES
X, FoIEORARFITHR - T, EEICH BEEIIHI COHBEDHE EAKE L, HE
OIEFETOMBERLCHE L L, ko Tz RG22 itk TiTo 7,

(MRELEDETE

BAEEE~DOWNEEDOREICH > TE, VT IA4 Fx— 0 BREHRT 5 EM
HER-46 DLEBVMBAICHOEL, o — S WZHEREBH L, o7 V—7RENRE R
HEARSUEICE W, # - /hGE s = EREFTZENITZE T — B L T RN ER
EzoNbn, Bl A —h—ICRE LT,

(AR« Bdh ) 2 DWW ik, Ay [TEERESER ) T T - ERMM ) OERICIHE L
ThlenetEZB2ondi=0, THEBEFREM) IE1 - EXEE) L5 Ehse86¥E00, £
EIRENCB T DREAMICKH L TRENRERLAZITo TV AH S 1 LT OREL,
BAEEE DO S & LT,

F-46 EFED3HA

777 AR EH (=R EOBEMEY 2 b XY 58
HE. AH. ST (CF AT A
i & SR e SR DA L NEIN AR T N
Bl RIS,
KB fedh | fORRE BB - 72T dE. KR UL - G

|k, R, EAEER. TS R,
Y 2 T A N
I B b, | L AL B - AR, KRR, B - e
Yo% 2o | XEE BELA, F—E2%E 20

(2)RFIEI1E

FAEEEICB W TIE, L TFTOHEBIZOW TORAEEIT > 72,

® FRXDHEEDHDS (7r—) ITH5NWT, AL—XZ COHFHENEETE S
E DD

® HEHIFUHAT - fk R - ik EREL LS AEOLDOT — X REFEOAFIZONT,
FFREPH N E 5
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X MO RET —ZIZOWTIX ICAO O & B 2 F .
o Y- REM =RV X—HEILE . KR - R EOT — X 2FH
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it CO PR B S REY — /v | OFRGEM L T 2 & EWMIZE OB EHE 1443
& EBEMLZ2E DR EM 903 DHFE DO & 72> TV D, TR/ F—{HE B O FHEE &k
HEREDE N BEEDOENCEN TN D,
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g-CO2/tkm
#=-42 $E (BXR) © COHEHFEESL (2008 4 1)
1 2 3 4 5 6 7 8 9 10
CO2 HE I HAL _
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® A - 19WH T L X — B EIS  CEMBCRAISEAT (2009) 1o [E A @ E P
B DT 32X —HEEE - 1985~2004 FERAEF MM - | (FK-45)

B, BEHEIZOWTETT A — B EEEL CTRE LT,
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R-43 TRLFX—HERT X
8 - Ak i (TJ) T
Energy Balances 4,596,901 2009

Fz-44 WEET — X
OGRS i (Mtkm) R
W E RS 2010 1,135,469

2009

Fz-45 KK - BVl 2L X —HEEIS

weatE et kX sy | fE (%) EE
ik 31.7 2004
o E A EERR P I B 1 B = R L X — T EAE S Eg
i=¢7 68.3 2004
QHREHR

F=-46 ICH B EREKELRT,

+x-46 FHENXEREORKEE
HER
4,596,901 (TJ) x68.3,7100 (%)

R L R

+1,135,469 (Mtkm) X74.1 (g-CO2/MJ)

=204.89 (g-COq/tkm)

QX HRIELD LB
AREEIZHOVWT, TEMEE T DL R-4TD LT D,

®-41 WEELCMEO L (FE- 7 v 77 ¢ —BLEE)
fir (g-COs/tkm) FE
204.89 2009

160.6 2004

] -+ 22 188 BRI JE P ek G
o [ A2 P F 1 2 = )L —{H AR IS

AREOT AN X —HEFREMOMEIL, TRELVETEHWEE 2> TWHEHN, K&
RIEEEI VW EE 2D,
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32 AVRICBHARBHMADKAE

(1) A
OFAT—4
UToF—42%2FHLTREEZITo 12,
® T x/LX—JH§% & : IEA (2010) [Energy Balances 2010 (F-48)
® g5 & : Ministry of Shipping, Inland Water Transport (2009) Annual Report] (3 -49)
® JitK - BWill=x /X —{HE%H 5 : Lawrence Berkeley National Laboratory
(2009) [lIndia Energy Outlook] (3&-50)
. WILOFFHEBHI DWW T 2006 FENEH & 72> T 5,

R-48 TFRVX—HERT X
e 7T Ak i (TJ) T
Energy Balances 28,025 2006

R-49 WEET—X
e FT & Ak fi (Mtkm) T
Annual Report 157,547 2006

#-50 fitE - EWhl= X —{HEHES

W Et &k WikXs | E (%) B
k& 16.7 2005
=t 83.3 2005

India Energy Outlook

QHAEHRE
R-S5TICHEBEXRERABEREZ T,

F=-51 FHENXLEHEORE

FHEX MRS
28,025 (TJ) x83.3,100 (%)
+157,647 (Mtkm) X74.1 (g-CO2/MJ) =10.98 (g-CO2/tkm)

QX BB LD L8
AREEIC OV T, SUHME & 32 & &R-52 D XL H 12725,

#&x-52 ABE L CEIEO L (1 > F— i)

i (g-COq/tkm) R

1] 22 3 B R o e P e L A 10.98 2006
Lawrence Berkeley 14.82 2005
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RAE DT AN X —HBEJFHEAMAOMIT, XME LV FT/hSWEL 2> TnD, £z,
it CO B HTEY —/v ) OREMEE KT DL, 27T ULERN] 22
DELZHDDELR>TND,

(2) ElIFR i ZE
OFAT—4
UToFr—42%FHLCREZIT- -,
® T X)INXF—IHEE :IEA (2010) [Energy Balances 2010 (F-53)
® ki : ICAO (2010) TA{E FFrm (EHHE@E) ] (FK-54)
nE. RE - BYOHSITONWTIEX, [ COHEH &S HEEY — /v OFKERHE
frEFER, KaoLpnwZ &Ed5,

£-58 TRLFHERET X
e F T Ak i (Td) T
Energy Balances 144,459 2009

z-54 Mk ET —H

Watg ek 5 (Mtkm) Gy 3
ICAO TAE Fo ¥ (M) 5,086 2009

QHEMRR
F-55 [ZRFE A L RAFA R Z2RT,

F=-55 FHEALHEOREE

#HER HERE R
144,459 (TJ)
+5,086 (Mtkm) X71.5 (g-CO2/MJ) =2030.83 (g-CO2/tkm)
QX HKE LD LR

REEICHOW T, Ml & T2 L R-56 DL H 1T D,

#+-56 FAEfE L SCEME O L (1 v K — [EREHTZE)
& (g-CO2/tkm) R

] = A2 30 BRI 72 I B 2030.83 2009
Lawrence Berkeley 1279.85 2005

SCHRE &l 245 L. RERFEHMR AL ON D,
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() ERNMZE
OFAT—4
UToFr—42%FHLTREEZITo12,
® T xR/L¥—iH%E&E : IEA (2010) [Energy Balances 2010 (3%&-57)
® k& : ICAO (2010) TAME bk m (EMEX) | (K-58)
k. KK BYMORZITONTIL, ik CO g &SR E Y —/v | O ERIE

NMEFREE, ROy LRnwD & et 5,

£-57 TRLX—WHERET —X
RN T fil (TJ) FERE
Energy Balances 61,905 2009

F+=-58 Wik ET —X

MEtE e i (Mtkm) R
ICAO T8 Fo v (&%) 3,858 2009

QHAFEMR
&-59 [CEHEN AR R 2RI,

+=-59 EFHENXLAEORE

A=A REAERE R
61,905 (TJ)
+3,858 (Mtkm) X71.5 (g-CO2/MJ) =1147.28 (g-COs2/tkm)
QX HRIE LD LL B

A HOWT, ki & T 5 ER-60D K 512725,

Fz-60 REEECEMEOLEE (12 F—EN#ZE)

fil (g-CO2/tkm) R

] - 22 188 R A 72 P ek B i 1147.28 2009
Lawrence Berkeley 1279.85 2005

REEIZHOWT, EEME L EAMELZ RS S5 &, BRI SERNOHTR/NI W
e Tno, @, ENLY bEEROPEHIFHEAA /NS WIZD, HEHEO(F %

DEH N5,
k. HARDEWHIZE & [EEEMLZE O F¥ME & Lawrence Berkeley (2009) O STk %

g% LRI & 7o T D,
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(4)8%E
OFAT—%
UToTFr—42%FMHL TREEZIT- T,
® T xR/L¥—iH%E&E : IEA (2010) [Energy Balances 2010 (Z&-61)
® it : World Bank (2011) World Development Indicator 2011 (% -62)
® k& - BWil= % X —{§2 %4 : Lawrence Berkeley National Laboratory
(2009) [lIndia Energy Outlook] (F&-63)

£-61 T LX—JHERT —X
RN T il (TJ) FERE
Energy Balances 148,077 2009

®-62 HkET —X

R & (Mtkm) T
World Development Indicator 551,448 2009

#+=-63 KK - EWH= 2 X —iEEEIS

At E R kX | E (%) 4E e

ndia B Outlook &S 63.4 2005
ndalia ner utioo

&y (L7 36.6 2005

QHREHR
R-64 ICHEXREREEE LT, B, T4 —B LV EEROFHKBINTE 7202
b, T 4 —BARHOBE L —HEESFHOEE TREALZITo T,

£-64 HAEKXELRARBEOME (1 F—#H)

FHEX ENCRLES
74—/ | 148,077 (TJ) X36.6/100 (%)
+551,448 (Mtkm) X74.1 (g-CO2/MJ) =17.28 (g-CO2/tkm)
BR 148,077 (TJ) X 36.6,,100 (%)
+551,448 (Mtkm) X264.28 (g-CO2/MJ) =25.97 (g-COz/tkm)

QX HEELDLLE
REEICHOWT, XMl & T2 L R-66 DL D102 D,

F-65 FAEE & SCHRE O g

& (g-COq/tkm) R
. , (] 1 22 36 B R A 78 BT ek B A1 7.28 2009
T 4 —E
Lawrence Berkeley 8.15 2005
. ] 22 1 BRI AT el B A 25.97 2009
=
= Lawrence Berkeley 20.98 2005
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SCHRE & i L T, BT OREITH L2 b ODRIBEOHHE L > TV D,

(B) b3y
OFAT—4
UToTF—42%FMHL TREELZIT- 7,
® T X/LX¥—{§% & :IEA (2010) [Energy Balances 2010] (%-66)
® ik : TERI (2009) [Energy Data Directory & Yearbook (TEDDY)] (¥K-67)
® JitK - BWill=x /¥ —{HEH 5 : Lawrence Berkeley National Laboratory
(2009) [India Energy Outlook] (F-68)
B, BEFEICOWTETT s —EBAEBEL TRHE L,

£-66 T X JHEET X
we R B R e (TJ) FERE
Energy Balances 1,193,227 2000

F+=-67 HkET—X
MEtE R . (Mtkm) 4F
TEDDY 494,000 2000

z-68 K&K - Bl 2L X —IHEE S

W& B kX sy | fE (%) R
i 54.0 2005
4 46.0 2005

=

India Energy Outlook

S,
AR

5

QHFERR
F&-69 ICRHAENERER R =T,

#=-69 FHHENXLHEORE

FHEX ENCRLES
1,193,227 (TJ) xX46.0,7100 (%)
+494,000 (Mtkm) X74.1 (g-CO2/MJ) =82.33 (g-COq/tkm)

QX HRE L&D L8
AREEIC OV T, THME & i35 & R-T0 D XL H 12725,

£-70 REMEE XMEOLE (VK= T v 7)
i (g-COz/tkm) R
] - A8 3 BRI 28 P ik L 82.33 2000

TEDDY 124.10 2007

RE O F L X —HEFEAOMEIR, XL D /S W EE 2> TV 5,
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33 AAIZBTAREBEMDAE

(1) "
OFAT—4

UTFOTF—=22FHL TREEZIT- 72,

® T xR/L¥—iH%E & : IEA (2010) [Energy Balances 2010 (ZF&-71)

® ik - Ministry of Transport (2010) [Transportation Statistics 2009 Edition| (F&

-72)

® fiRE - EWHl— x X —{HHEEE : US.Department of Energy (2003) [Model
Documentation Report: System for the Analysis of Global Energy Markets (SAGE)

8] (%&-73)

B, RE - B 2L X —HEEGIZ OV T, 2000 FO T —F B AF LTcKk

HoOT—2 Lo TWD,

R-11 ZTRLX—HERT—X

QHEMRER

AR A g s & (TdJ) R
Energy Balances 2,796 2009
x®-72 WEET —H
Rt &R fill (Mtkm) F e
Transportation Statistics 2009 5,610 2009
#£-73 RE - BVl 2 VX —{HEEE
WEtER | WmEXS | E (%) B
SAGE & 10 2000
i=¢7] 90 2000
R-14 AN ERERBREZ T,
x-714 FEALERAEOHKE
A MR RES

2,796 (TJ) x90,7100 (%)

+5,610 (Mtkm) X74.1 (g-CO2/MJ)

=33.23 (g-CO2/tkm)

8 http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)1.pdf,
http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)2.pdf
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QX HIELDLLER
REMEICHOWT, CEME & T ER-T5D K 510725,

F&-75  WRE & SO O i (5 A — D)

i (g-COsz/tkm) B

] 4 22 18 R A 7T T el AT 33.23 2009

A ANHE)LCL T —HZ _X— R 10 2007
(2) @Az
OFMAT—%

UTor—42%FHLTCREZIT- -,
® T x/L¥—iHEE : IEA (2010) [Energy Balances 2010 (5&-76)
® ki : ICAO (2010) TAH{E FFm (EHEWE) ] (R-77)

nE. RE - B OHSITONWTIEX, [k COHEH &S HEEY — /v OFKERHE
frEFER, KaoLRpnwZ &Ed5,

x-16 =X VF—HEET —X
e 7T Ak i (Td) T
Energy Balances 144,459 2009

z-771 WEET— ¥

Watg ek i (Mtkm) Gy 3
ICAO TAE Fo ¥ (M) 6,590 2009

QHEMRR
R-18 AN L RAFA R 2 RT,

Fx-78 FHEA L HE O R
&K PRELAE R

144,459 (TJ)
+6,590 (Mtkm) X71.5 (g-CO2/MJ) =1567.35 (g-CO2/tkm)

QX HRIE LD LL B

ALZeks DAL LCI 75— # _R—= 2 2B\ T HI#H STV R W= O BETE STk & D
g ixcE vy, HAREWNOREREN 1443 S LT, BHTOEZETH L DD
KE Tl TIXR W E W TE 5,

(3) M ZE

EN#TZE >\ Tik, IEA Energy Balances 2010] (2B Tx R /LX —HH &2
0t7oThY, RENTE o7,
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(4)8%8
OFAT—%
UToFr—42%FHLTREEZITo12,

® T xR/L¥—iH%E&E : IEA (2010) [Energy Balances 2010 (3%&-79)

® it : World Bank (2011) World Development Indicator 2011 (% -80)

® RE - EWhl— /N X— 4 EE . US.Department of Energy (2003) [Model
Documentation Report: System for the Analysis of Global Energy Markets (SAGE)
o] (F&-81)

R i (Td) T
Energy Balances 3,867 2009

#&-80 ikET—~4
weEt &R i (Mtkm) R
World Development Indicator 3,161 2009

Fz-81 & - Bl x VX —HEHG
ErE R | wxEXsy | (%) S
(3 13 2000
W 87 2000

=t
-

SAGE

\

N
AR

QHREHR
K-8 ICHEXREREE R AL TRT, B, T4 =BV LEEQOMHRXBINTE 20
b, —HET 4 —EBAFHOBE & —HEESAHOEE CREZIT- 72,

%x-82 FEXLEEREOKEE

HER EEMC B S
74 —EN |38,867 (TJ) X87,100 (%)
+3,161 (Mtkm) X74.1 (g-CO2/MJ) =178.86 (g-COq/tkm)
HR 3,867 (TJ) X87,100 (%)
+3,161 (Mtkm) X142.60 (g-CO2/MJ) =151.77 (g-CO2/tkm)

QX HRIE LD LB
MEMEIZCHOWT, XHME S T3 ¢ R-83 DL H T D,

9 http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)1.pdf,
http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)2.pdf
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+&-83 BRE & SO O i (5 A —8KH)

i (g-CO2/tkm) R
. e T4 —ENL 78.86
]+ 22 i BOR A 2 T A S A gy 2009
EERS) 151.77
X A N\HLCL 7 — H _— R 111.1

P OREJFHEAOMEIZ, #ADLCI T — 2 XN—RZBTH8E L T 5 & K&
RTERHT R O N2V, AARDORERBAIED 5 FU ELR>TND,

(B) SV D
OFAT—4
UTo7F—2%2FfH L TREZ{T-> 7,
® T X/ILX¥—{§% & :IEA (2010) [Energy Balances 2010] (%-84)
® k& - Ministry of Transport [ Transportation Statistics 2009 Edition] (3K -85)
® K& - EWhl= ¥ — & EE  US.Department of Energy (2003) [Model
Documentation Report: System for the Analysis of Global Energy Markets (SAGE)
10] (%&-86)
BB, BEFEICONWTRETT A —EBALLLBEL THRAE L,

+®-84 TR NLVX—HEET —X
e F T Ak i (Td) T
Energy Balances 791,403 2009

F-85 WxET —~
e Rtk & (Mtkm) R
Transportation Statistics 2009 179,009 2009

&-86 k% - Bl 2L X —HAES

MEHER | EEXS | H (%) 4 fE
SAGE & 31 2000
¢ 69 2000

QHAEHER
R-87T ICHAEX L REKE LRI,

+=-87 FHENXLAEORE

FHER HER R
791,403 (TJ) %X69,100 (%)
+179,009 (Mtkm) X74.1 (g-CO2/MJ) %226.04 (g-CO2/tkm)

10 http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)1.pdf,
http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)2.pdf
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QX HIELDLLER
REEICHOW T, Ml & T2 - R-8D LK H 1T D,

#-88 WEME L kB (24— T > 7)

5 (g-CO2/tkm) R
[ 22 18 BOR B 7% p sk G i 226.04 2009
H AN LCL 7 — & _X— R 79.7~267.6 2011

ZA DB LCI T —F XN—=ZZBNTIE, P T v 7 OFEMIZ L > Tl < JRHEALD
REMHREINTND, REMIZZEOHFHPHICINE > TR Y LR BELE R D, £,
HAOEYWHB RO L EREREMHE L L L THURREDETH S,
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34 RrFLIZBITAREMORE

(1) R
WL DL ET — X BN RATE 0o 7-, £7-. IEA [Energy Balances 2010] T
T X VX —HEEN O ER2->TEY, RENTE o7,

(2) EEMZE
OFAT—4
UTFoFr—42%FHLTREEZITo 2,
® T xR/L¥—iH%E&E : IEA (2010) [Energy Balances 2010 (3&-89)
® imikh : ICAO (2010) THE M ¥w (EME@E) ] (F-90)
k. KK BYMORSITONTIL, ik CO g &SR E Y —/v | O ERIE
fr ek, KaoLRrnZ s T s,

£-89 TRLX—WHHET —X
RN T il (TJ) FERE
Energy Balances 16,203 2009

&-90 HnrET —X

MEtE e i (Mtkm) R
ICAO T8 Fr ¥ (&%) 1,065 2009

QHAEMR
RK-9VITHEN AR R 2RI,

#-91 FHRA AT ORE

A ARG
16,203 (TJ)
+1,065 (Mtkm) X71.5 (g-CO2/MJ) =1087.71 (g-CO2/tkm)
QX HRE LD LL B

SCEMEIIIE R S ieipo 7o ds, AADEEAL & il L TR E 2 TefEd 72 < 2570 %K
EEEDND,

() EAMZE
OFAT—4
UToFr—42%FHLTREEZITo2,
® T xR/L¥—iH%E & : IEA (2010) [Energy Balances 2010 (3%&-92)
® kR : ICAO (2010) TAME bk m (CEMEX) | (F-93)
k. KK BYMORSITONTIL, ik CO g &SR E Y —/v | O ERIE
fr ek, KaLRrnZ e T s,
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+£-92 T RILX—HEERT—X

G- s

i (TJ) FE

Energy Balances

1,3444 2009

#-93 Mk ET — ¥

Wata ek 5 (Mtkm) EE
ICAO TAE Fo ¥ (M) 732 2009
QHAERER
R-94 ICHAXR AR REZ T,
x-94 FHEXLEEREOKE
FH R REFER

1,3444 (TJ)

+1732 (Mtkm) X71.5 (g-CO2/MJ)

1313.18 (g-COq/tkm)

QX HRE & D L8

SCHNEIEIE B S 7> 728 HARDRENL & el U TR & 22Tl 7o < 2570 3K

EEEDNLD,

(4)#kE
OFAT—%

UToF—422FML TREZIT- 72,

® T XINFXF—IHEE :IEA (2010) [Energy Balances 2010 (F-95)

® k& : World Bank (2011) World Development Indicator 2011] (3 -96)

® fiRE - EWHl— x X —{HHEE S : US.Department of Energy (2003) Model
Documentation Report: System for the Analysis of Global Energy Markets (SAGE)

1) (%&-97)

£-95 TXAXF—HEHEET—X

i at B R

fii. (TJ) FRE

Energy Balances

2,016 2009

A ER

i (Mtkm)

FEE

&-96 WLAET—X
(
3

Transportation Statistics 2009

,805

2009

11 http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)1.pdf,
http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)2.pdf
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x-97 RKE - Bl X —HERE

A

MEtER | WX | E (%) 4F
& 13 2000
SAGE
5w 87 2000

QHAEMRRE
K- ICHEXREREE R L ™, B, T4 —B LV EERORMHKXBINTE 720 -
b, —HET 4 —EBAFHOBE L —HEELSAHOEE CREZIT- T2,

#&-98 FtHRAL AT ORE

FHHE X ENCRLES
74 —E/ |2,016 (TJ) X87,/100 (%)
+3,805 (Mtkm) X74.1 (g-CO2/MJ) =34.16 (g-COq/tkm)
R 2,016 (TJ) X87,7100 (%)
+3,805 (Mtkm) X106.70 (g-CO2/MJ) =49.18 (g-COq/tkm)
QX HRIE LD LL B

CHMEIZFE R SN2 o e AAREWNOBREM & T 1.5 fF~2 fFL LE L 72 -
TWna,

(B) b5V D
OFAT—4
UTor—42%FHLCREZIT- -,
® T xR/NLX¥—iHE&E : IEA (2010) [Energy Balances 2010 (3&-99)
® HikE N M AEZEHHH (2010) [Statistical Yearbook of Vietnam | (& -100)
o fiRE - EWHl— x X —{HEE S : US.Department of Energy (2003) [Model
Documentation Report: System for the Analysis of Global Energy Markets (SAGE)
12 (Fk-101)
BB, BEFEICONWTRETT A —EBALLLBEL THRAE L,

£-99 TXLXFHBEET X
N e il (TJ) R
Energy Balances 388,504 2009

:-100 kg7 —X
(

wat &k fE (Mtkm) FE
Statistical Yearbook of Vietnam 30,261 2009

12 http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)1.pdf,
http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)2.pdf
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x-101 k& - EWHl= L XF—HEHG
ErEkR | XS | E (%) R
k% 31 2000
i=L7) 69 2000

SAGE

QHEMRR
F-102 [ZFHE R L RA R 2 RT,

F&-102 FFHEA L AT OR R

FEX AL R
388,504 (TJ) X69,100 (%)
+30,261 (Mtkm) X74.1 (g-CO2/MJ) %656.42 (g-COq2/tkm)

QX MR E & D LL &
TR R SN o 72, HARORER AL & g4 5 & E (FE# & 3t
HKiiti) OHLDOIZITWEIE & 7> TV 5D,

-27-



35 YL—ITICEFARBMADEE

(1) R
WL DL ET — X BB RATEX 20 -7-, F£7-. IEA lEnergy Balances 2010] (Z
BOWTZRAF—MEEN O Lo TEY, RENTXenoT,

(2) EEMZE
OFAT—4
UTFoFr—42%FHLTREEZITo12,
® T xR/L¥—iH%E & : IEA (2010) [Energy Balances 2010] (3&-103)
® imixiE : ICAO (2010) TH1fE Fm (EHHE@E) ] (F-104)
k| K BYMORSITONTIL, ik CO g &SR E Y —/v | O ERIE
fr kR, RayLzrnZ teds,

£-103 =X V¥ —HBEET —X
RN T il (TJ) FERE
Energy Balances 88,753 2009

+=-104 Wik ET — X

MEtE e i (Mtkm) R
ICAO T8 Fr ¥ (&%) 5,251 2009

QHAEHER
F-105 [ZRHRE A L RE R 2 RT,

F=-105 FHEXLABEORE

B o=y AE/R
88,753 (TJ)
+5,251 (Mtkm) X71.5 (g-CO2/MJ) %1208.50 (g-CO2/tkm)
QX HKEL D LLER

SCRREIEFE R SN2 o 7y BARDHLZEBOE IR AL & i U TR & 22D 72 < |
ZYUREEE RN D,

(3) BN ZE
EN#iZEiL,. IEA [Energy Balances 2010 2B WTHEEN 0 & 72> TV 5720
%ﬁ)f%fﬁﬁ)’)flo
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(4)8%8
OFAT—%
UToFr—42%FHLTREEZITo12,

® T x/L¥—iH%E&E : IEA (2010) [Energy Balances 2010] (3&-106)

® kA : World Bank (2011) World Development Indicator 2011 (5&-107)

® KK - BEWhl— /N X — 4 EE . US.Department of Energy (2003) [Model
Documentation Report: System for the Analysis of Global Energy Markets (SAGE)
13 (5%&-108)

%£-106 THXLX—HHET —¥

e F T Ak i (Td) T
Energy Balances 504 2009

F&-107 k8T —~
weEt &R i (Mtkm) R
World Development Indicator 1,384 2009

F+-108 k% - Bl x VX —HEH G
ErE R | wxEXsy | (%) S
(3 13 2000
W 87 2000

=t
-

SAGE

\

N
AR

QHREHR
F-100 (IZFHAENXERHKE/ERZ T, 0B, T4 —BALLEEROFHKXBINTE 220
72, —BTF 4 —EBAFIHOEE L —REBLIAHAOEE CHRE AT 72,

x-109 FFEKXLHKEOER

HER EEMC B S
74 —8nL | 504 (TJ) X87,/100 (%)
+1,384 (Mtkm) X74.1 (g-CO2/MJ) =23.48 (g-COq/tkm)
HR 504 (TJ) X87,100 (%)
+1,384 (Mtkm) X180.18 (g-CO2/MJ) =57.08 (g-COz/tkm)

QX HAELDLLE
THEMEIX R Y 7= oo e, HARDFREAL L ik E T2 &7 4 — BT FEE RN
b, BRTIT25HBREE LS TWVD,

(5)+2vo
Wik ET — PR ATEIRENTE o T,

13 http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)1.pdf,
http://tonto.eia.doe.gov/ftproot/modeldoc/m072(2003)2.pdf
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1. Introduction
1.1 Purpose and concept

e Japanese companies with global business operations have a responsibility to
identify and disclose volumes of CO, emitted throughout their supply chains,
including overseas emissions, and to respond to requests for such information from
investors and other interested parties.

e These guidelines provide corporate groups wishing to voluntarily release such
information with a standard methodology for calculating and disclosing
consolidated data on CO, emissions from international transportation &
distribution activities and internal transportation & distribution within foreign
countries.

e Compared to assessing CO, emissions from domestic transportation & distribution,
there are a number of constraints on identifying CO, emissions from international
transportation & distribution and transportation & distribution within foreign
countries. Respecting companies’ autonomy, we have provided them with a simple
methodology for calculating such emissions by, as far as possible, compiling and
presenting useful emission factors and calculation methods.

e Identifying and managing quantitative CO, emissions data on an ongoing basis,
including emissions from international transportation & distribution and
transportation & distribution within foreign countries, will help to accelerate
companies’ efforts to reduce their CO, emissions.

e Making companies’ efforts to identify CO, emissions to encompass their supply
chains visible to third parties.

1.2 Candidate company

Although the main candidate company supposing practical use of this guidelines is a
"specific shipper” company in the revised energy saving law in Japan, it expects the
practical use of a company in various types of industry which are not concerned with a
specific shipper but active conduct of business is globalizing.



2. Contents
2.1 ldentifying calculation scope of CO, emissions

(1)Calculation scope on supply chain

Identification of CO, emissions in the transportation & distribution supply chain is
divided into the six categories below, based on regional divisions and GHG Protocol
Scope 3 standards, using your own company as the central point.

Overseas Overseas Domestic Overseas
/Domestic Within International Own company International Within
country country
Category No. i ii iii iv v Vi

GHG Protocol

Upstream Scope 3 (to own company) Downstream Scope 3 (from own company)

category

i:  Transportation & distribution within foreign countries in the course of procurement
ii: International transportation & distribution in the course of procurement

iii: Domestic transportation & distribution in the course of procurement

iv: Domestic transportation & distribution in the course of sales

v: International transportation & distribution in the course of sales

vi: Transportation & distribution within foreign countries in the course of sales

(2)Calculation scope on cargo ownership

In expanding the scope of data to be identified and disclosed to cover the entire
supply chain, companies should take a broad interpretation and count any goods they
control, regardless of whether they own such goods. Companies should identify
transportation & distribution exceed the range of their corporate groups, such as
procurement from suppliers, and sales to end users from sales store.

(3)Calculation scope on corporate group

For the purposes of calculating and disclosing CO, emissions, the scope of the
corporate group should be the same as that used for consolidated financial statements;
in principle, emissions by the parent company, subsidiaries and affiliates should all be
disclosed. However, allowance should be made for excluding subsidiaries or affiliates
of minimal importance in terms of CO, emissions. Conversely, companies with
significant CO, emissions from transportation & distribution should be included in
calculations even if they are not important from a financial accounting perspective.



2.2 How to advance calculation of CO, emissions

(1)Calculation methods
There are 3 methods to calculate CO, emissions from transportation & distribution.

Calculation method

Data used

Hi
Fuel Calculate CO, emissions from volume | - Actual volume of fuel used
method of fuel used
(CO, emissions = volume of fuel used
x CO;, emission factor)
Fuel Calculate CO, emissions from « Actual fuel consumption (including sampling

consumption

transport distance and fuel

surveys)

i g(-l&zel
A

method consumption + Estimate of fuel consumption (including
(CO, emissions = transport estimates
distance/fuel consumption x CO, prepared by local agencies and estimates
emission factor) prepared for other regions)
+ Transport distance Wadk 1bad
Ton-km Calculate CO, emissions from cargo - Emission factor based | Emission factor Alcfutacy
method volume and ton-km CO, emission on actual figures subdivided for

factor
(CO, emissions = cargo volume x
ton-km CO, emission factor)

obtained from
transport operator

+ Average of emission

factors for each
regional/transport
agency

+ Substitution by

emission factor set for
other region

transport
situation(Improved
ton-km method)

Single emission factor
(Conventional ton-km
method)

« Transport distance

(2)Procedure of how to advance calculation of CO, emissions

In consideration of accuracy, first consider identifying emissions by the fuel method,
and then by the fuel consumption method. If it is difficult to obtain the data needed for
these methods, the ton-km method should be used for calculations.

When using the fuel consumption method and the ton-km method, it is ideal to use
actual transportation distance and emission factors of ton-km method. However, when
it is difficult, they can be assumed by using the distance data and emission factors of
following chapters.

-1¢vel



(3) How to get the information for calculation
a)Distance Data

® International air freight

Airline websites showing the number of miles between airports can be used to
determine the distance between two air transport points. Since this mileage data
generally conforms to Ticket Point Mileage (TPM) data published each year by the
International Air Transport Association (IATA), there is almost no difference
between airlines.

The International Civil Aviation Organization (ICAO) “ Carbon Emissions
Calculator” also displays distance between two points on the results screen (see
below). Another simple distance calculation tool is “Flying distances between 325
major airports in the world,” provided free of charge on website.

From: [TOHYO, JPH (MRT) To: |LOMDON, GER (LHR)

My ticket is: *) Economy Class ) Premium Class (Economy Premium, Business, or First)
Number of passengers: |1 ¥ One-Way (' Round Trip &
A = Flight

Here is your footprint
Less Details

1 passenger, flying one way from TOKYO, IPN (NRT) to LONDOM, MNew Calculation
GBR (LHR) { 5,174 Km ), in Economy Class, generates about
745.15Kg of CO,

More information for you:

Route: from TOKYD, JPH (NRT) to LONDOH, GBR (LHR)
{ 5,174 Em )




® International sea freight
There are free tool for calculating distances between ports for international sea
freight on web sights( “Ports.com : Sea route & distance” “Dataloy : Dataloy
Distance Table” “Sea-Rates.com : Port to port distances” ). Select departure and
arrival ports to calculate the distance between two points (see below).

Ports.com £ 6o Home Sea rc

seaports: info, marketplace

home *» Sea route & distance

Sea route & distance

Port of Tokyo to Port of San Francisco: 20796 nautical miles

find start port:
@ TIME AT

Port of Tokyo
find destination port: DISTANCE:§ 20796 nm [PPEED: l:_r
I Port of San Francisco I

start typing to see the
suggestions

Distance from Port of Tokyo to this point:
10159 nm = 42.3 days at sea when trav

® Transportation & distribution within foreign countries
Free tool such as “Google Maps”and other web services can be used to search road
transport routes in many countries(see below).

GOLJg[L’ mMaps [idi
Wb TR TAT2T « B ENRI| (2 2§ s UD

BEMEEEN - 7T 7L ERT

100 —hR~NOEERIL—H

L—+—&

1. NH 4 SEIRE2T 53
360 km

2. NH 4 & Old Madras Rd GRS

b)Emission factors of ton-km method

About emission factors of ton-km method, it is decided in various forms regardless of

organizations, and systems.

About official announcement values, such as a government agency and a research
institution, the list is published to “Calculation tool for CO, Emissions from
Transportation & Distribution (MS Excel)” .



3. Calculation tool for CO; Emissions from Transportation & Distribution
3.1 Purpose

Simple methods have been used to create calculation tool for CO, emissions in order
to support the identification and disclosure of CO, emissions from transportation &
distribution on international routes and within foreign countries.

The tool has been designed on the basis of these guidelines and incorporates existing
calculation methods, emission factors, and distance data to provide convenient
calculation mechanisms for companies in accordance with the level of transportation &
distribution data they have available.

3.2 Outline of tool

» 4 » [13

The tool consists of six sheets. “Calculation table” “Details list” “Distance table”

“Non_protected_sheet” “emission factors list” “Total table” . Input & selection result
inthe “Calculation table” sheet is reflected in the “Total table” sheet, and the amount
of emission is calculated.

Also, it is possible to change a setup of the transportation section, transportation
distance, and the ton-km method emission factors by setting change of “Calculation
table” “Details list” “Distance table” sheet according to the situation of each user's
physical distribution.

» <«

» [13

(1) Explanation of the function in each sheet
a)Calculation table

e Calculations using the conventional ton-km method form the basis of its design.

e When cargo weights are entered and transportation methods and sectors (departure
and arrival points) are selected from the pull-down menus, transportation distance
and CO, emission factors are inserted automatically to calculate the volume of
CO; emissions.

e If you wish to insert your own figures for transportation distances and CO,
emission factors, you may enter these directly into the calculation.

e While the conventional ton-km method forms the basis of calculations, the system
is designed to enable calculations using the improved ton-km method, the fuel
method, and the fuel consumption method, and to prioritize calculation results
obtained from each of these methods (priority is given to the most precise figures).



o e e e e e e e e e e e e e e e e

Company name

Policy Research Institute for Land, Infrastructure and Transport

Enter data

Select from pull-down menu

Automatic calcul

ation

e R R e e m R M e R R M e R R M e R e e e e ey

T e e ]

/ N\
I . _ ——
e e e e e e e e e e e e mmmmm == Conventional ton-km method Improved ton-km method Fuel consumption method Fuel method [
Catego | Transport method | Cargo | No.of | Departure | Departure | Arrival | Arrival | Distance |Distancq| Emission Emission | Max. load | Max. | Load Emission Fuel type Fuel Portion of | Fyel type | Amount of | Portion of CO, 1
ry weight |containers| point point point point (km) (km) 1 factor factor (kg) load | factor factor (gasoline, |consumption cont(:' Zrl?eodb (gasoline, | fuel used cont?’ Zrl?eodb emissions |I
(tons) | (TEU) | (region) | (details) | (region) | (details) 11 (g-CO,/tkm) | (g-CO,/tkm) (kg) (%) | (g-CO,/tkm) |diesel, type|  (km/l) your J diesel, type [ (liters) your g (t-CO) i
Select one Enter data in either | Select one Select one Automatic | Self- 1| Automatic Enter data Enter | Enter | Automatic | Afuel oil, company | Afuel oil, company - Automatic |
column calculation | entry | calculation data data calculation etc.) (%) etc.) (%) calculation [
ii Container vessel 100 Eastern No Japan No 1,041 I 26 0 5.0 |
Asian route China selection selection I
ii Container vessel 100 Eastern Shanghai | Japan Kobe 1,450 | 26 0 38 I
Asian route China | 1
il Container vessel 100 Eastern Shanghai | Japan Kobe 1,450 1 26 23 0 33 !
Asian route China 1 |
il Container vessel 18 | Eastern Shanghai | Japan Kobe 1,450 1,387 i 26 23 0 40 |l
Asian route China |
il Container vessel 100 Eastern Shanghai | Japan Kobe 1,450 ! - 0 | Type 0.08 6% 32 [
Asian route China I B/C
| fuel oil I
ii Container vessel 100 Eastern Shanghai | Japan Kobe 1,450 1 - 0 Type 20,000 6% 3.6 [
Asian route China 1 B/C fuel 1
2 oil |
i Road transport in 2 Northern | No Northern | No = 500 ; 135 0 01 |i
foreign country China selection | China selection n |
i Road transport in 2 Northern | Qingdao | Northern | Tianjin 543 I 669 0 0.7 I
foreign country China China 1
i Road transport in 2 Northern | Qingdao | Northern | Tianjin 543 480 | 669 400 0 0.4 I
foreign country China China 1 1
i Road transport in 2 Northern | Qingdao | Northern | Tianjin 543 480 | - Diesel 80% 148 0.4 I
foreign country China China 1 6,000 |
n -7,999 |
i Road transport in 2 Northern | Qingdao | Northern | Tianjin 543 480 . - 8,000 75% 144 0.4 |
foreign country China China | I
i Road transport in 2 Northern | Qingdao | Northern | Tianjin 543 480 1 - 0 Diesel 2 75% 0.5 |
foreign country China China I
i Road transport in 2 Northern | Qingdao | Northern | Tianjin 543 480 | - 0 Diesel 240 75% 0.5 I
foreign country China China 1 1
I |
® A ® J @ [
e e e e e e e e e a2 S s\ J



(1 Enter details common to all calculation methods

Select transport

Enter

amount of cargo

Select region

Select air/sea port
or city in chosen

As for departure
point (region is
required, details

method (reauired) (one field reauired) (required) region (optional) are optional)
N\ Cargo [ Moot Depai'cu.re / Arrival . .
- - - . . Distance Distance
Tranzport method weight |containers point Departure point Arrival
; " o B o . {kmy (km)
Category (tons) (TEU} (region) point (region) point
Enter data in (details) (details) Automatic
Select one cither column Select one Select one calcalation Self-entry
ii Container_veszsel [Asian_routel 100 Eastern_China |No_selection Japan No_zelection 1,940.90
i Container_veszsel [ Asian_route] 100 Eastern_China |SHANGHAI Japan EOBE 1,450.12
i Container_vessel [ Asian_route] 100 Eastern_China |SHANGHAI Japan EOBE 1,450.12
i Container_vessel [ Asian_route] 15 Eastern_China |SHANGHAI Japan KOBE 1,45012 1,387
ii Container_vessel [Asian_route] 100 Eastern China |SHANGHAI Japan KOBE 1,.450.\12 I
ii Container_vessel [ Asian_route] 100 Eastern_China |SHANGHAI Japan KOBE 1,450 fQ I
Selec
oull n Select Selegtfrom  Sele€tifrom
pull- Sele pull n pullzdewn
ull me me
i Departure p "
Transport method 1 point m Arrival . Trar_lsport distance
(region) point Arrival is displayed
o o (region) opomt | according to the
elect one elect one Departure Select one (details) | transport method
Container_veszsel [ Asian_route] | :| Eastern China |+ ) polt_m ) - = and
|| Gontainel fzian route] Japan (detals) Japan [EOBE = departure/arrival
1 gontainer_vessel[Eorth_ﬂmerica route q _I*I(_orea o & A lected
| Container_vessel[European_route | Taiwan ) SHANGHAL Taiman MAGOTA region selecte
ettt o) L ey {FRRT berowe | Mg + Own distance data
! Hional_air.| A 0 4 aztern_China :
1 A freight_in_your reeion 7 gouthmest China I HNGED Southwest_China TOKYO can be entered if
1 Road 1 + i ~| 1mai - Southeast_Asia YOKOHAMA available
ad_transport Lirdingr ! 13 . Mo_selection India Mo _zelection
(@Enter/select data specific to each separate calculation method
Conventional ton-km method Improved ten-km method
Emiszsion factor | Emission factor Max load | Load factor | Emission factor
{g-CO= thm} g-CO:thm} Max. load (kg (%43 {g-CO=~thkm}
Automatic (kg -
- Self-entry Automatic
Self- Self-
calculation elf-entry | Self-entry calcalation
26.00
26.00
26.00 23
26.00 23
135.00
669.00
135.00
669.00 400
Diszel 6,000--7999 , 80% 14767
go000 [/ 75% 142.58

Emission factor is displayed according to
method of transport selected in (1)

- Own emission factor data can be entered if
available Emission factor will not be displayed
if entries are made for other calculation

- Used for road transport only

- Emission factor displayed according to
maximum load selected/entered for vehicle
and load factor specified

-10-



Fuel consumption method Fuel method
Fuel type Portion of Fuel type Portion of
(gasoline diesel, i cargo (gasoline, diesel, e Carge
- ~ . | consumption | controlledby | 1 fuel uzed controlled by
4 type Afuel oil, ) . - type A fuel oal, . -
etc) (kmfliters) | your company ctd) {liters) FOUr company
] (963 ] %)
Type B+ C fuel 01l 0.08 6%
\ \  [Trpe B+ C fuel oil 20000 6%
N\ [ /
N\ [ /
N\ [ /
\ [
ANIA [/
\_/
Diesel 2 5% N
ekl [ 240 75%

- Fuel consumption method: automatically calculates by fuel consumption method when fuel type is selected and
fuel consumption and portion of cargo controlled by your company are entered

- Fuel method: automatically calculates by fuel method when fuel type is selected and amount of fuel used and
portion of cargo controlled by your company are entered

3)CO, emissions are calculated on the basis of data entered in (1) and (2).

CO:
emissions
{t-COz)
Automatic
calculation
5.046
3.770

:2:; - Automatic calculation based on data entered/selected in (1) and (2). Calculated using

2941 the conventional ton-km method as the default, but other calculation methods will be
3576 prioritized if data is entered in the relevant columns.
0.135 - Designed so that calculation results will appear if data is entered or selected in the

0.727 required fields as a minimum.
D147

The ton-km method emission factors according to transport method are displayed.

CO:
emissions Emizzion
{t-COz} Remarks Transport_method Factor

Automatic {gC02, thm)

calculation
Container_vessell Asian_route] 26.0
Container_vessell North_America_route] 15.7
Container_veszell European_route] 142
Container_vessel in_your_region 39
International air_freight 903
Air freight_in_vour_region 1443
Railroad 22
Road_transport_Ordinary 135
Road_transport_Small 669

.11.



b) Details list

e The pull-down list of “Calculation table”sheet is set up by this sheet.
o It will be reflected in a pull-down list if a setup in each Transport method and
Region is changed.

Transport method |Container wessel [Asian_route] Container_veszel [Asian_route] Container_w
Region Japan Korea
Name Japan HAKATA BUSAN
Korea KOBE No_zelection
Taiwan NAGOYA
Northern China NIGATA
Eastern_China OSAKA
Southwest_China TOEYO
Southeast_Asia TOKOHAMNA
India No_selection

c¢) Distance table

e The distance between 2 points is set up for each transport method.
e The distance between 2 points is displayed in pull-down list of “Calculation table”.

BANGEOK JAKARTA 2,390.93
BANGEOK JAWAHARI AT NEHRU 6,009.74
BANGEOK KAQHSIUNG 3,120.62
BANGEOK KARACHI 6,835.74
BANGEOK KOBE 5,786.34

d) Non_protected_sheet

e Itis necessary to operate the function of TZRETMDEEE ] on this sheet at the time of

setting change.
e The procedure of setting change is shown in the sheet.

In setting change of the transportation section, transportation distance, and CO2 emission factor,
when operating "HBIUYER", this sheet is used.

[@]clex CDEEN . T | .
DR - SERE: 1
B (@] B B @ f ozm- | psmzon-n | BBOF
2 - o foustoem - | <smzolL-2 Det b
C]_mk F7) BRME AT BEM gk 2 Ho-2EENE
l 73 =W o- R
[@ |select, and click EmowE o
! — | JATLANTA 1GUAMS]
WATS.- 2050:] | femreaco fHONOLU:
C]-“k kLD n SHEEE W | IDALLASFORT WORTH $LOS ANG
1 Air fraight_in_your, mgmnEaS . {u E'::gumr\: :'Etat :vs F IDETROIT EPORTL\.‘
- nEsstern Ghina [ FUZHOU™ N, =Details ls. |- -
SE“—‘P of frame range, and Click [AMSTERDAM. =Detaik s 7% {HOUSTON {SAIPAN
1 F'COLOMBO";. =Detalls s Fs {MEMPHIS JSANFRA
T TATLAMIA .. =Oetabls. J5 [] ESAVANSAH {SEATTLE
[@]Click TTREWYORR . SUewh e Jv | [Neseleion fvancou
! weri . ["GUAM ISLAN.. =Detais i J )
niMorthern Chi_. ['BELANG""C.. =Details lis.. F+
Finish rSoutheast A, ["BANGKOK'" . =Details lls.. T~
o
X L




e) Emission factors list

e Emission factors which various organizations have released are published.

e Emission factor is shown according to every countries and every transport method.

e Transport method is classified into Ship, Air, Rail, Vehicles by Mode, and is
classified in detail for every transport method by Detailsl, 2.

T Transport method
Mode |+ Details-1 e Details-2

Japan Ship Container < 999TEU
Japan Ship Container 3000< 4999TEU
Japan Ship Container 5000+ TOO9TED
Japan Ship Container Coastal
Japan | Adr International
Japan | Alr Domestic
Japan 2231

Emission factor is classified by target Green House Gas (GHG) and target emission
process (see below).

TTW-CO2 TTW-GHG WTW-CO2 WTW-GHG

‘ ECO?J’tkrn = ECO?eaftkrn = ECO?J’tkrn = ECO?eaftkrn =
26.00 - - -
15.70 - - -
14.20 - - -
39.00 - - -
903.00 - - -

e TTW (Tank To Wheel): The emission process at the time of fuel use.
WTW (Well To Wheel): The emission process including from supply of fuel to
combustion.

e CO2: Only CO, emission factor
GHG : Emission factor including GHG(s) other than CO;

f) Total table

e The calculation result on “Calculation Table” sheet is totaled and displayed for
each transportation & distribution supply chain( i ~vi).

Overseas Overseas Domestic Overseas

Domestic Within country | International Own company International | Within country
Category No. i il i A 4 v v vi Total
COZ2 emissions
0.000 0.000 0.000 0.000 0.000 0.000] 0.000]
(+Cco2)
C”g"(gag}“ 0 0 0 0 0 0| of
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