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WD 2008/ 017434 PCT/ EP2007/ 006919 Met hod f or

Transporting Physical Qbjects, Transportation Sys tem
war@sHragsportati on Means 5 Description The POWEPRL00TONGI19

relates to the problemof optimzing the trans- 10

port of physical objects. The International patent

application with the International publication nunber

WO 03/ 035282 A2 and the corresponding Eur opean patent

weBEh 52 Bl iy A e Pt ion sy

i nforma- tion Itﬁmu&nﬁcﬂmamspeasatbua Manface of the
object is de- tected. The processing of the objects is
characterized in that address information determ ned
by neans of the informa- tion |ocated on the surface
of the object is conpared with 20 avail abl e address
infornation in a databank or in a database drawn up

De here, from The United States patent application US
%66%?563&389 Al also describes a method and a system
for calculating an environ- 25 nental score for a
business unit. It also includes a conputer system for
cal culating a score for separately accountabl e

ThQU§ﬁvgﬁélgH'1» 13&35 SEOLRDRI 1899' %a \eem%f %@a%e trans-

un- accoun aspects of “ex rnal’ 'emA T ORHEN
potmséfoﬁhﬁsbnah1objactBV|t|es 30 The Unlted States
pat ent publication US 2005/ 0052810 Al de- scribes a
nmet hod and an apparatus for cal cul ating an environ-

Thdef @b rhDEi 634 07 élagnr;es E@aegt%ﬁl wrtw thef it AHd 9fbnal
pro WO 2008/ 0174 4 PCT/ EP2007/ 006919
publication number WO 03/035282 A2 and the corresponding
European patent EP 1 455 959, entitled to the Deutsche Post
AG, describe a method for processing objects wherein informa-
tion located on at least one surface of the object is de-
tected. The processing of the objects is characterized in
that address information determined by means of the informa-
tion located on the surface of the object is compared with

available address information in a databank or in a database

drawn up there from.

The United States patent application US 2005/0021389 Al also
describes a method and a system for calculating an environ-
mental score for a business unit. It also includes a computer
system for calculating a score for separately accountable
business units, the score being indicative of a level of un-
accounted aspects of external environmental cost of economic

activities.

The United States patent publication US 2005/0052810 Al de-
scribes a method and an apparatus for calculating an environ-

mental indicator and recording medium with calculation pro-
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gram recorded there on. According to this docunent

dat abase and data table are stored in a nenory. The
w@at0alosme4 has data associated with the part |PCSI/EBP2NT006919

product specifications of prgducts in conjunction

with products identification codes, 5 whereas the data

tabl e has processing yields and environ- nental

i ndicator factors in conjunction with material codes

[ Cti Y ohndi : teris HRGh

grég@nlg%(gﬁ?ﬁt&i %ggggp?gdu%te éb,%\fi %ggm@dgkﬁgogcm ng yiglgéfgda base
andanthemviabbhe aeat akokrdi ¢at ar meaotrygr. flhve @sdrabase has data

material code are calcu.10 lated by referring the data
a5 9551 2L S8 1S it BPF aPoEBARLoFS: 400 PGOLS T MBS AEat ions of
pr&@idEes PORAESE hAcE I8nPRL EhnprFBeLS tehiicR tave c18&h codes,
extracted. It is an object of the current invention to

whegrpagrate datal tabbechpat pyrcebsangi véshsnt and&rw iinpn-
transpo .0 . Thi roblemj.s.salved .
bt SROLSr S bIC P RECMEnGa SP A “LE HEterial codes

whidinsgposéat i o8l gyshaicat eCckAemMmitetrialc@fpiih P08 afbnsti -
of claim 1l and the conputer program product of_ claim
tuting 2 RYRAWEL 2 REL9rwerdAdPTOCESRLARN Yadahtae ATy iron-

merl /B oi\’r?&'ﬁgét? Pf e Lbg 1 BYENLL QR %B%elrrﬁ\ég_méo% rElAt e oy -
to a nethod ?or transporting pﬁy3|ca 5 obj ects,
latshibrigyr rafetreasy the gaysi tablebj etk materdrdparddsds relat-
sending station tgaa recei ing?station, wher. e,
a

o f
ing (1 HARPETT CCBEFSPPRAbUGh Cat tPEabR TonSUIRs L aitich have

bedPWseiractd@rei n the physical router executes a
deci si on about further paranmeters of transport to

anot her physical router or to the 30 receiving

It Sitsatail ondbjl',oécc?t?rgjf nghé oCt]t:]]gehFV?H{/I?ggl%ncgnt ri%lteC natt:reC)la cal-
conmput er e- celtves 1 ntornatl on or an Ing a
culaniicty dheephysoameénoll V@ 2808H047434nsportation system.

PCT/ EP2007/ 006919
This problem is solved advantageously by the method of claim
1, the transportation system of claim 8, the computer program

of claim 11 and the computer program product of claim 12.

Claims 2 to 7, 9 and 10 contain advantageous improvements of

the invention.

The invention relates to a method for transporting physical
objects, wherein at least one physical object is transported
from a sending station to a receiving station, wherein the
transport occurs through at least one physical router,
wherein the physical router executes a decision about further
parameters of transport to another physical router or to the

receiving station.

According to the invention a central control computer re-

ceives information for handling and moving the physical ob-
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3 ject (generated and/or inplenented in the decision
about the further paraneters of transport wth

WO efos/0ea3e to environ- nmental data) and wher ebRCT/ER2007/006919
central control conputer infly- ences supplies for
transport nmeans and/or the usage of trans- 5 port
means. An exanple of an influence of supplies is for
exanpl e the us- age of alternative fuel, for exanple

jeé%oﬁggﬁergggég %é g&g n@ﬁ %ngﬂ%@Q%.%f adﬁﬁ%%ﬁ?Htabout the

Is t vehi ¢

fufmmérlpathmeEarssodnt&abE@bra aum@rdeﬂen@ﬂueEﬁuceﬂ&dron—
only

t t ead. of frei ght vehicle which
mertit Ve hoabi SaR5R DT o Fambecd: GRS E) EEPTaqE influ-
en&®d egFY1ide FBe tRUERLLOR fleEhReLRRI/e ! el Qfségfé &f trans-

transportation system “for transporting physical
powbjreears - wherein at | east one physical object is

transported froma sending station to a receivVving

station, wherein the transport occurs through at 20

An |e§6§rﬁp@@eoﬁh¥ﬁl gaFluenter ofWaehell elshe sPivy Eda P &dhe us-
exe- cutes a decision about further paraneters o

agq ehspb¥ TRt aHe SUBRér HRYsPEamMPigubéefvelto the
recei ving station, wherein environnental data is used
for handling and/or novi ng at | east one physica
An ahjaqgble chfir ot enszgd bfi thatraaspenmtr aka?ds denttta choice of

0 er contai ns, reguired.environnental data,
%%p%m Y%l%@ﬁtwaﬁcgoﬁﬁgﬁéoﬁbst emipsicapsBlidegia accord-

1n%;Hélﬁﬁ¥b I@9c§£e§8§§t1H§€e§avonQ”?BE%bh%”Q%%haTgnﬁﬂlch
deci si on about “at | east one transport par amet er

Onkyuﬁuﬁf¥&sI@@gtemne81snscannabuauaycpadametep E3Go III
Preferably the central control conputer contains at

ca e@a one

The invention furthermore relates to a transportation system
for transporting physical objects, wherein at least one
physical object is transported from a sending station to a
receiving station, wherein the transport occurs through at
least one physical router, wherein the physical router exe-
cutes a decision about further parameters of transport to an-
other physical router or to the receiving station, wherein
environmental data is used for handling and/or moving at
least one physical object, characterized in that a central
control computer contains required environmental data,
wherein the central control computer is capable of influenc-
ing at least one environmental impact factor by a decision
about at least one transport parameter and/or at least one

sustainability parameter.

Preferably the central control computer contains at least one
comparator for comparing measured environmental data with the

required environmental data.
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conparator for conparing neasured environnental data
wth the required environnental data. WO 2008/ 017434
WEANBEBPAGO7/ 006919 4 Advant ageously, the PCT/EP2007/006919
transportation systemcontaing a plural- ity of
sensors, capable of neasuring environnmental data and
means for transmtting the environnental data to the
central 5 control conputer. An advant ageous
i npl enentation of the invention provides a system
dedi cated to steering transport processes. It com
Adpansagebhelfol tbei ngaalspoemtiesion myigteretamwrdaiofs a plural-
.. sensors for 10 environnmental inpact data caused by.the
LtY (2R oPOPPOT Bach BB CoBE BTG VG gl ek and
med€aStoPNEreABREECANGERER @hvilkeSRIeNSAHtd o the central
environnental inpact factor transmtting a nessage
corlgR®hi aPMEUEArer mati on for environnental inpact fac-
tor. 15 It is advantageous that the environnmental data
are nmeasured by sensors and whereby the neasured
An en¥vanbagedak dapacaecatationswift te@d tiovidhe ieentgrvides a
contr ol gonguter. 20 This inplenmentation can further
SYHeLT P Oveat 8¢ EQI SGPSELRY C&RG SR IPTYCE StSedns gdr tcom-
prde@ PRYSESRN QPhECEL MBAEEDY 22080 Uitk YRlsensors for
effect of the transport I1s calculated with regarof5 to ,
eneiwonoemeal aimpactodataceadaed bly ahel ¢ashspoet, each sen-
transport neans_and_t hat .at | east one paraneter of
SOX HEY T aHRPof ( ©1819% ERAAGEY, 31 LPRE pLRRed PEMTEFor 2ok of

thélessawsotdl bl envireAmefBAl Al mbagki FarRbh d3ldsditting a
i s advantageous to apply an identification code for
megRde ¢PRRSpOLRg 3pformation for environmental impact fac-

tor.

It is advantageous that the environmental data are measured
by sensors and whereby the measured environmental data are

transmitted to the central control computer.

This implementation can further be improved by calculating
and planning a transport of a physical object, whereby an en-
vironmental effect of the transport is calculated with regard
to environmental performance data of at least one transport
means and that at least one parameter of the transport is
changed, if the planed transport does not fulfil environ-

mental requirement data.

It is advantageous to apply an identification code for each

transport.

It is furthermore advantageous to integrate a control com-

puter that creates work plans for some user computers and
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It is furthernore advantageous to integrate a contro

com puter that creates work plans for sone user
w@epiass and WO 2008/ 017434 PCT/ EP2007/ 0069 1BCT/BP2007/006919

transmts the environnmental impact factors obtai ned by

the sensors. The invention further relates to a

transportation systemfor 5 transporting physica

obj ects, wherein at |east one physical object is

trhhansper tee eheMdreRHaANg ishRldtoTdtAd IRiid¥ by the
station, wherein the transport occurs through at | east

sepAersphysi cal router, wherein the physical router

executes a deci- sion about further paraneters of

transport to another physi 10 cal router or to the
Theetrirghpgoat guirehe herleitksemd RoTRHsAlor i idon SssStesh for

for handling_ and/or nnv%;g at | east one physi cal ,
LraBPREY t1PPePEYSBICR 1t 190 IEChSs paheaSioh aby dSafitc ARaipRysical

obfePt Ui 8l LiUn8hor RS EISH S LARARNL HatRAPWd W receiving
Peg e

envi ronnment al “data, nmeans for transmtting t
stenyonponwbetrelindéhe ttoramspemttr alccoomt thircagh gutlergst one

wher ei n_t h tral | t tai ired . .
PhYRLPPONREHESF  dUPE Ed &8 BRYE GG oMpaatgieqres & deci-

s16QNRBOLAYfuFEASH g@rﬁﬂ\‘é!téﬁt%”%'ft &hragh@id Wt rBBHHEd physi-
and / or desired 20 environnental data, and wherein
ca} heogkfrrar Eenthgl resepvieg statdgpabMéiegfein environmental

da%QflgeﬁgéﬁngE bgﬁﬁﬁiggeaEQYEQO% QEl gﬂ“%&%stf&ué(ghysical
y a decrsion about “at | east "One tranmsport parameter
obpadt or at | east one sustainability paraneter. 25

Exanpl es of required and / or desired environment al

data are em ssions. Required environnental data are

Préf%rgﬁfypkﬁeee¥gﬁggg§@gﬂhond§&%tgﬂ§%%n@ﬁﬂﬂ@“% ﬁ%hrality of
sensors, capable of measuring environmental data, means for
transmitting the environmental data to a central control com-
puter, wherein the central control computer contains required
environmental data and at least one comparator for comparing
measured environmental data with required and / or desired
environmental data, and wherein the central control computer
is capable of influencing at least one environmental impact
factor by a decision about at least one transport parameter

and/or at least one sustainability parameter.

Examples of required and / or desired environmental data are

emissions.

Required environmental data are for example environmental

data based by laws.

Desired environmental data are environmental data which

should be achieved due to requested products or services.
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Desired environnmental data are environnmental data
whi ch shoul d be achi eved due to requested products or

W@ 008/0tB34 WO 2008/ 017434 PCT/ EP2007/ 006919 6PdTEB207/006919
required and / or desired envigonnmental data are
achi eved by a transport system and/or a nethod of
transport- ing with at one or nore of the follow ng
steering processes:. steering (choice) of a means of

Théé?”%_@&h‘ireﬁt 884! N9 o(rd&éisg)‘?c)e Sy & ddRRRA ldata are

vel ocity, steering (choic about a transport tine,
acbtegeinhyoh transport: cysacnt pndsteeerd mptdfodatofl easdnsport -

._one.supply paraneter. A supply, raneter is for

ing, Wb RCSENENR Rd BPTRUAE (R B O s A b R PR ees

st8Erihg YraBsRaNt off ar sl tthardisrae ofst Of gl (choice)
The current invention preferably integrates a

of cal tukaspontotelemiitivonmeseali ngostahaigiedt iakputo a transport
c1fEaNSPOLLE LN 3 LLansportac 15 Lion system pocording . .
: to’aﬁvgﬁFaggou |n8Pe AafPeRs 16 t RE SSveldt iOn h
oné€ny¥upphirephabmedsts are charged to users of the

transpor- tation system 20 A preferred enbodi nent

contai ns a processing conmputer that receives renote

A %ﬁ@g?:é?igéﬁﬁgrbist e Cany 1eC‘%'H%Ut1fl'&rd o@“ef%sﬁ?‘é%d for

SO conprises autononous local re
at ckegst and %egsof tboe emansporent dor rpaetpfeadtioy susage of
.connected to the conputers in the said system The
b1ahy®+ onment al i npact factors causing cancer are for
exam ple carbon, dioxide em ssion, or em ssions of
particul ates 30 (also called fine particles).
Th@agutrrentat ésventtennarieferpblef dntedredess spaaliculateon of

eng?%ég%ental costs relating to transports in a transporta-

tion system.

According to advantageous implementations of the invention
the environmental costs are charged to users of the transpor-

tation system.

A preferred embodiment contains a processing computer that

receives remote measures sorted by the control computer.

The system preferably also comprises autonomous local re-
ceiver and sensor for environmental impact factors connected

to the computers in the said system.

The environmental impact factors causing cancer are for exam-
ple carbon, dioxide emission, or emissions of particulates

(also called fine particles).

Particulates, alternatively referred to as particulate matter

(PM) , aerosols or fine particles, are tiny particles of solid
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(PM, aerosols or fine particles, are tiny particles

of solid WD 2008/ 017434 PCT/ EP2007/ 006919 7 (a snoke)
W@erooBlot4B4d (an aerosol) suspended in a gas. ThRYT/EP2NTE06919

in size fromless than 10 nangnetres to nore than 100

m croneters in dianmeter. This range of sizes

represents scales froma gathering of a few nol ecul es

to the size where 5 the particles no | onger can be
(aC8hbkeyd By thgudas.(ahhakeoata)batf @lipnd dJusrenrhey

sources of atnospheric par- ticulates. The biggest
rahgeahnssieeesrom pasisi thesn dle neawmesras dre gerreeshan 100
minaiglé %Qeigurni% tof fq@;il fueli4& conb%ggionregéhts

GhgREETPn ButsRBETEs. TTRE ESMISsIH &it F° TR
schBébi erem depapderangt bE 20l moRidculE L ENiss| Ose where

from conbustion_sources are nmade primarily of
thgnparhédlegeno( ApaEsEarBendp, cairarmsst &Y ddrddRs soot

elemen 15 tal sulfur, mneral salts, and often contain

traces of toxic netals. Secondary em ssions are a
Thepabanat bohhohaammaidi andl hiamaai tshercad fafr iatmedgheric par-

chitric acid apnd water, together with _a conplex
tlﬁ?if*&?%-oi‘"g?hgla%éﬁi bUBRPd SIS SSr Gdudes t g5, are combus-
£i88N8batcehenaimh ek nandubkhghtebra eafdiilc id 5, id ombust ion

longer it will stay in the air. Larger particles
enggneat en ehbamebilmiscronmeters in dianeter) tend to

settle to the ground by gravity in a matter of hours

whereas the smallest particles (less than 1
Th&1 66@PBE et J opaBfsEayel Palrie cakrDsehereid @n theveaksrce. Pri-

I n Eur opean Union directives 1999/ 30/ EC and 96/ 62/ EC,
mayyieeMEGE bPBanLOBANTOEPYRLRRE SeLTces e giade primarily of

LguU N (A r

un@?%%%%r%gégxgggaﬁécﬁﬁggbﬁﬁfe%ﬁ%g%ggélsgg r b%ghﬁh elemen
tal sulfur, mineral salts, and often contain traces of toxic

metals. Secondary emissions are a combination of ammonia with
either sulfuric acid or nitric acid and water, together with

a complex mixture of the organic oxidation products.

In general, the smaller and lighter a particle is, the longer
it will stay in the air. Larger particles (greater than 10
micrometers in diameter) tend to settle to the ground by
gravity in a matter of hours whereas the smallest particles
(less than 1 micrometer) can stay in the atmosphere for

weeks.

In European Union directives 1999/30/EC and 96/62/EC, the
European Commission has set limits for particulate matter

(PM) in the air.

Comparable, standards exist in the United Sates, see for ex-

ample:



10

15

20

25

30

anmpl e: WO 2008/ 017434 PCT/ EP2007/ 006919 8
http://en.w ki pedi a. org/wi ki/ National Anmbient Air

waexaBio1u36st a ndards The processi ng conputer PCT/EP2007/006919
advant ageously produces the fa@llowng 5 output:
environmental inpact data for a certain transport an
environnental inpact data in a certain region. Mster
conmput ers are capabl e of processing the nessage trans-

he ) eanb¥ikhgeARat 8oy eRRY/NatQor@NY iAnIBIH alit Paslity Sta
factor. 10 Cient conputers do not necessarily

ndaddeess their renmpote neasurenent to the processing
conmput er. Local conputers are not necessarily capable
of processing the 15 nmessage transmtted by the

Th&Bst 6t §ENEGI Sofplit RV BESAMEALRIbusIRPaFodrdDIthd ol lowing
| ocal conputer is connected to |ocal neasurenent

OuLRKE br SNVEEPNBARERSNABRAEE Ffacior2e Sederis figransport an
em‘?I‘i%ﬁrRQHFQ&?Em#:HEECBaEBaE‘% t c%r%%fne&%l@}%nc."ded

stgnal. Tt is Turthernore advantageous to Integrate

navi ga- tion receivers. 25 An advant ageous

i mpl enmentation of the inpyention provides a, system of
Ma%%%n??‘BPuEﬁﬁﬁu?EF EBHﬁEXFe(:?ft QIJ?’HES&M %%%?%’?Sage trans-
mifodgnbi at hsea8tef LRBssY-a! eBace Qi Horehdr® £1N8 mpact factor.

I nvention may be classified according to different

types of need: Sone 30 users need very detail ed

envji ronnent al i gqpact . data for_each_ transpaort.. Ot her
o1 R CRPE P Bation: ReRaRERLy Y GOSTERH v VeIt se
med £pPEMSNt VWb 2008/ P14434sPed/ EBARUTLRQ6919

Local computers are not necessarily capable of processing the
message transmitted by the master sensors for environmental

impact factor.

The local computer is connected to local measurement sensors

for environmental impact.

Sensors for environmental impact transmit a preferably coded
signal. It is furthermore advantageous to integrate naviga-

tion receivers.

An advantageous implementation of the invention provides a

system of a control computer connected to the data sensors.

Potential users of the system according to the invention may
be classified according to different types of need: Some

users need very detailed environmental impact data for each
transport. Other users are satisfied with monthly, quarterly

or yearly reports.
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9 One segnent conprises the followng elenents: A main
sensor for neasuring environnental inpact data and a

WO e@aoN484 er for transmtting the neasured  PCT/EP2007/006919
environmental inpact data. 5 Breferably each sensor
for environnental inpact data may transmt a nessage
containing an identification code. A preferred system
according to the invention determ nes the

on&N¥égREAENEShpHdbas PEhEOEbIaAblN ngl @ 1ERR %St @Mmain sensor
according to the invention can collect and/or store

fo:emw%tmmaenvnm@mea‘a@é eppachedateomnches & rarigurtster for
tr$1£r££9é€{ %ﬁg%égéu%gﬁp%g,%gr%%%k‘é%l‘“‘{g{%{étarhsaé

processes an ransmts th |"0gi ca
nodes and/or trans- port means. A message to be sent
to a specific conputer is preceded by_ the said

Pr%%%m Y %a?}ae%%W%af—%neeaaéonmﬁ@téémlﬂaa%rsiaftaeﬁnay
%QS&P@ &L ah &S5 £Q01 1:8H£§Eh9ﬂ NgHs aaéﬁtfl@rl TR S RNRY S

or envi ronnent I npact actors whi ch “are connect ed
toit. It also outputs and classifies renote
Thege repote, neasurenents

t d
A e s T o L P ATl o TB B SR B e Biipiqes the

en' DFor@fh £ ONN@at @l pé AD8EL chagyors them sel ves. These
renot e neasurenents orlglnate fromrenote neas-

urenents/renote control stations tracking the sensor

T fhc oMV LERG, (e £0N {OLoROTBH! Br el Lo .

nodes oceSsi 1g conput er

sthﬁcﬂh«&m@ﬁm&ﬁh&lrih@&@d bataeebtaQMedeE&bnemhdsdeensors.
recei ves renote neasurenments sorted by the con- tro
conmputer. This conputer eval uates renote neasurenents.

A ﬁ@%ég¥¥g&”8%%%&£¥ﬁlé%899¥£Ogﬁgéges work plans for transport
processes and transmits them to logical nodes and/or trans-

port means.

A message to be sent to a specific computer is preceded by
the said computer's identification code. The control computer
generates configuration messages for some sensors for envi-
ronmental impact factors which are connected to it. It also

outputs and classifies remote measurements made.

These remote measurements also contain some parameters re-
corded by the sensors for environmental impact factors them-
selves. These remote measurements originate from remote meas-
urements/remote control stations tracking the sensor data.
They reach the control computer either directly or through

logical nodes.

A processing computer which may be distributed between sev-
eral entities receives remote measurements sorted by the con-

trol computer. This computer evaluates remote measurements.



10

15

20

25

30

10 The sensors for environnmental inpact data transmt

any change of data or the exact data val ue, dependi ng
W@rooBloE743hse. 5 It is assuned that a conputer PGI/EP2007/006919

vertically in line with the sensors for environnental

i npact data. This should provide sufficient coverage

of environnental im pact data fromthe sensors for

envi ronnental inpact data. 10 It is advantageous to

pl ace a number of sensors for environ- nental inpact

factor close to sources of emni ssions as notor- ways,
The a8 908PE5S 0 f OGN BHALE et ads poracteslata ¥ afemit any change

[ ] at]j nsQr; . eNvi tal i ct
of 1 GTH8 B RAY, Bl e RE R B BT B s e e ¢

di stribution, or possibly even each single transport

nmeans. The network of sensors for envirgnnmental inpact
Itfh%t%?Sﬂﬁ?dbéhaﬁoas€Pm@6tﬁﬁad§aM§ft1M§%%¥'Rﬁnhéﬁﬂzﬂﬁﬁh the
sefdSrL CESLVERL BohREmQ] LffRLe gartrols ad- dressed to

the transport nmeans and/or "the transport nodes,

preferably through a conputer data bus. 25 It is

furthermre advagnta us .t o _connect the sensors to ,
ThiS aHRPOhAcPEOKt o RBA LEG 1S GH1ECRSS Glpenvizonmental im-
padt alsPr tLdm tReetenably trhe eaRtirnne@RUt 8mdatt data.

configured to prepare 30 transport plans for physica

obj ects. The control conputer may contain a processing

e G R iS5 he P ERI6E S GoButBer T BeTBRRE BE g on-
mert/Bnimgeotsfhotbpt egpbaktetd seurekssefsensssi@ns as motor-

envi ronnental inpact data being connected to a
ways crifippeurs or onboard of transport means.

The installation of sensors for environmental impact factor
should furthermore implement a good geographic distribution,

or possibly even each single transport means.

The network of sensors for environmental impact factor may be

set up gradually.

Master work plans are received in form of remote controls ad-
dressed to the transport means and/or the transport nodes,

preferably through a computer data bus.

It is furthermore advantageous to connect the sensors to

transponders attached to the objects to be transported.

Preferably the control computer is configured to prepare

transport plans for physical objects.

The control computer may contain a processing computer con-

figured to receive remote measurements.
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puter and to verify that the sensors for environnental
inpact 5 data are working correctly. The invention
wo edoaer3f urthernore to a Transportati on syst ePCT/EP2007/006919
transporting physical objects;;wherein at |east one
physi cal object is transported froma sending station
to a 10 receiving station, wherein the transport
occurs through at |east one physical router, wherein
t he physical router exe- cutes a decision about
further paranmeters of transport to an- other physical
Itrbstéurbhetmotheads@aUdgqyuHznd(mntagnaudra set of sensors
£ envi ronnent al Qata of 't &? port is cal culated and
©fi §PY5TBRRGEG2 Aﬁmé’é‘\?én Tgh SRS DrF D2 (e rocom-
pufBthga tBevbiargPehkd- theoBehedh@Mrd@nvironmental impact
transportati on neans, the physical router, the
dab@n@ﬁ@ewopkéggaﬁpaﬁécﬁﬂy .conput er progran1product
accord 20 ing to the invention is characterized in
that information for handling and novi ng the physica
Thebj geént sogerelated Fngtdlernone ewert addnsgddi®@ation system
deci si on about the further paraneters of transport
foni ERRrePeFEARE PBYEAFRLoMRERCAS dathereln aivilcaftenng

ph%gf@éﬁ'aﬂ &ett he. tQ‘éﬁ% b%eﬁE%%mE%p%%'n@l Yt ion to a

i ol oglca chem cal physi cal | nteracti on between
resqsveng stadned awdetbenemhermmmmmpordehqmmisltnnﬂugh at

the extrac- f nat resources, .sulhstances
Lot SRRV BiERL SRVECT, oI hedrd Pvsicag rotter exe-

cu@@@eéfdébﬁbl@ﬂdagbgﬁn@u%@h%&)pa%gm§Q@%% QFC RIS t to an-
waste and plant, as well as any distur- bance.

OtmﬁmsmbmsnealPcmePZOOI/@069b9 rEZeINenshﬁgﬁéabnwmﬁhﬁre1n
a rout | /or, a_ swite
{ﬁgex"i‘t B3 W EIE heoh ]an%h)e ph cul dn%ié)pde c%jls—

L 1 1
Unc he pfoper ti'es 6 ySi 68 Fodt&
pl®yed he objects

en

An advantageous implementation of the method, the transporta-
tion system, the transportation means, the physical router,
the computer program and the computer program product accord-
ing to the invention is characterized in that information for
handling and moving the physical object is generated and/or
implemented in the decision about the further parameters of

transport with reference to environmental data.

Environmental according to the invention means especially any
biological, chemical or physical interaction between a system
studied and the environment, defined in terms of the extrac-
tion of natural resources, substances emissions to the envi-
ronment media (air, soil, superficial and ground water),
space occupied by waste and plant, as well as any distur-

bance.
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5 which are handled. The invention further relates to

a transportation systemfor the transport of physica
W@RJ8O1 B34 wherein the transportati on system cRCI/EP2987/006919

means for transport of at |east one physical 10 object

froma sending station to a receiving station, wherein

the transportation systemcontains at |east one

physical router, wherein the physical router is

ThéapaPs ecof eyaecHti Rdyabedacnehar abew o Wddteng and/or a
aranmeters of transport to another physical router or

switChirgrBerfiing.station. 15 Physical objects are any
obj ects, which can have an effect in the physica
worl d. They are nost preferably massive bodies of any
Theigeopeatdesgofr enel pagstibal epnatgtamdeppend Sevwdialobjects
tons. 20 Exanples of the objects are postal deliveries
whigh|a¥¢ efandledrcel s and packets, any object that can
be transported on transport pallets or transport
container as well as the transport pallets and the
The r amsgot fogohtathersrehensel vtesa t2BnEpertmrdntn grystem for

especially relates to the trapsport of .object of an .
e ORI Ly b PV RERERofD) PHE Sob BELE otk e LSS OFEat ion
syPthm tESYL A% Bs NAbahbNEbRdt kAndPbES. 030 athe dateRdricObhysical

also relates to transportation neans and physi- cal _
objexit efxom D 260841097883 PCT EP2607£066Y10g Fyation, wherein

the r%&r&’&é‘#r%twﬁi Sggtgéaogénkgig\gngkei e2%R! AR © %g/!‘girceasl
Spe-" Ci control chani'sns. vant ageous contr dl

rouwBehaniseBeinr thbepHektivelyrofitpackageapable of executing a

decision about further parameters of transport to another

physical router or to the receiving station.

Physical objects are any objects, which can have an effect in
the physical world. They are most preferably massive bodies
of any size, ranging from less than one gram up to several

tons.

Examples of the objects are postal deliveries as letters,
parcels and packets, any object that can be transported on
transport pallets or transport container as well as the

transport pallets and the transport containers themselves.

The invention especially relates to the transport of objects
of any size, weight or dimension. The objects can be units,

but they are not limited to units.

The invention also relates to transportation means and physi-

cal routers.
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5 for exanple within conpanies or to custoners are
very much based on | ogistics and wor kfl ow managenent
WG EBONE34 e. g. the Workflow Managenent Coal i t PGREP2007/006919
WFMC. Several conpanies are ywerking on dedicated
software for package delivery systens. 10 Further
exanpl es of package delivery systens where sophisti-
cated | ogi stics and workfl ow nanagenent systens are
TrRELPOrt Us8dvake oli40gRARd HANTRRIL A RiIFRML Sredites spe-
sorting and dis- tribution and Conputér aided
cighnabattroli mgchanbismspr oducti on  conpanies (e.g. car
manufacturing). 15 It is advantageous to conbi ne the
present invention with known package delivery systens
Adl8neagebubocadd radv aRicaaeams KREWR heede1G8se s Wih fmckage,
system nmal functi on handling, status handling,
fopr gprMPYebysshinogoMpgnigsc OF. t20 qusgfomegtsi @ére very much
odi nen f the_ inventi C [ i ff t -
oa§TR Rheroar obaeh Sask VeRkatty” SR Skl 9. che
WoBRED6W Mgnkgehmbati Tvanticdon ,2WrMce Savicrelmedrgdanies are
i mpact data. This is structured information about at
WOYE4R¢ GﬁedﬁgﬂﬁﬁéﬁérSO&ﬁW@Heh§§n ReCkERCe 95 sy systems.
envi ronnment; for exanple: Wight of the physica
obj ect. 30 Another exanple of environnental data
Fuatkberdergmpbdeshefi paekage deldversnsysterentwdlere sophisti-

re u%éénent data.. |t is_-furthernore 202§/017434h>'
cabed) kpIdBy/ 666910 VREIISH BREESTERT GURGETS are being
uséafgfaralugﬁa{;el aadsberithatspasibiré s, SHaAMeHor@ing and dis-
vehi cl e. iS neans structured i nfornmati on about
tripvi ioRnneRdaFomputer aided manufacturing in big production

companies (e.g. car manufacturing).

It is advantageous to combine the present invention with
known package delivery systems in order to add advantageous
known services (such as system malfunction handling, status

handling, priority based routing, etc.).

Preferable embodiments of the invention contain different en-

vironmental data.

One example of environmental data according to the invention

are environmental impact data.

This is structured information about at least one parameter
which has influence on the environment; for example: Weight

of the physical object.

Another example of environmental data according to the inven-

tion are environmental requirement data. It is furthermore
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5 quirenments of the transport. Furthernore, the

i nvention contains the concept that the routing is
w@eeBot#ed with reference to environnmental perPGF/BP2007/006919

ance data of transport neans. 40 The invention

i npl enents an anal ysis of the environnent al

performance data. It is possible to determ ne over al

envi ronnental perform 15 ance data, for exanple by
poéggﬁig'ﬁg LRe byRLeak ne®haeiaRs el dd 3SR Aldan £ic

vehicle for each transported weight unit. It is even
shipmenadoanvebeolis.t o i npl ement specific environ-

nment al perfornmance data. 20 An exanple of nore

speci fic environnmental performance data are em ssion
Th2a80dmeAREJY¥t €QREUNBHI QAF¥ades odf ageit SrRdl®nmental re-

transportati on device used. 25 For exanple it is
qupbSBEBFE €6 Fhpl ENBAEPRTEReck if freight vehicle

fulfil the em ssion criteria according to Euro Il or

Euro IV category. However, it is even possible to
Fugehermone, t bRespreeht ¢ ofNtont3@ neoktenicandeet attenctche

data for each type of vehicle used. It is furthernore

roRBiRFLEE PSrfﬁ§W§¢IWFEBIrﬁ€§§§PPﬁgt&e@P&é§OQﬂﬁﬂ§ﬁl perform-

anCONELPHOYS! ¥rERELSLEr mbARs! 0ading factor. It is also
possi bl e keeping track of positioning using GPS. The

i nforma WO 2008/ 017434 PCT/ EP2007/ 006919 15 tion is

advant ageousl, ont i puousl c nuni cat to a.centra
tnd ot ARREEEOHY binhSReRPE SRrheS TPRLE A S Sl BHindticar
peygaf@éﬁcgngatghe onboard transport coul d be nonitored

using real tinme val- ues. In addition, the enm ssions

coul d be presented in nmeans
It is possible to determine over all environmental perform-

ance data, for example by regarding the typical emissions of

a transportation vehicle for each transported weight unit.

It is even more advantageous to implement specific environ-

mental performance data.

An example of more specific environmental performance data
are emission and energy consumption values of each single

transportation device used.

For example it is possible to implement a check if freight

vehicle fulfil the emisgsion criteria accorxding to Euro III or

Euro IV category.

However, it is even possible to determine the specific envi-
ronmental performance data for each type of vehicle used. It
is furthermore possible to install fuel-measuring devices

and/or continuously register the loading factor. It is also

possible keeping track of positioning using GPS. The informa-
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5 of geographical inpact. In an advant ageous
i npl ementati on of the nethod, the trans- portation

W@ @B0ON434 he transportation neans, the physi caPCT/EP2007/006919
router, the conputer program gnd the conputer program
prod 10 uct, routing information contains informtion
about environ- nent standards; the routing information
is integrated in the routing of the objects; the

t16QUL ENEavEHeRERLLAN yTRYNRG ERMRENY dditmpliE e ©b] £Ctentral
in different ways: V rints on a surface of the

dabppagestbroaghabsM art GEREd fhetddm, WayanssHierelwieke and
th%so ngkggtkgégég%% ?ﬁul beh%o%? fganﬂgfﬂ%;real time val-

Forfance ranspor acion
ues Nf fHeagasttiba,r ehul biAgsebvisr edRA e ipHRaGintkad ain itheans
IS advantageous to inplenent the environnental
of BePrABAEE2201HRES ' n the routing i nformation. The
routing information may contain further elenments for
car- rying out the routing and the subsequent
Intaansgeoahtagepuexanmplphensadebnverlfy thedmeshat, darhe trans-
alternative deliyv address, or 25 informtion about

POLERT B8 pBY BEEFon t s 6RSEOE LA 15y TBam. WIS PhfRt cal

rohfWeNnt £ N8 abhpus cdehbebBiramnanthe nef teap et RSPt prod-
processes on the environnment. 30 In further
ucadveptbgesusnénbodt ient sonthanpnvagoirow tiimel et environ-

neQENSEARAR0a8NILAL RESSEALT DG eLERALE 3,00 JGNIALE og 5n che

and7 or  éx- “pécted em sSi Cheir “ef
roﬁ@fn@ndfrﬁhﬁﬁﬁbje&beOG&éOi%ﬁaénBCIhEB&GQ&hQﬁ69&£y ddcompany
Furthernore, the inventiaon allows carrying out
th?r%%%%b??l BP@€€§sé§ Qéégﬁaﬁﬁﬁ WaY&nvilfBndttsion a surface

' 6€ﬁ8£$0?? LmpLeaenhatLeRs gt nkhe JrlV et b S E with

ena l e oW ng
routing information.

As the environmental performance data of the transportation
means influences the resulting environmental impact data, it
is advantageous to implement the environmental performance

data in the routing information.

The routing information may contain further elements for car-
rying out the routing and the subsequent transport, for exam-
ple a delivery address or an alternative delivery address, or
information about a transportation time or a time for deliv-

ery.

The Invention allows determining the effect of transport

processes on the environment.

In further advantageous embodiments, the invention includes
generating and/or presenting reports on generated and/or ex-

pected emissions but not their effect on the environment.
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advant ages: Detailed Em ssion Reporting for a

transport carrier or each single transport process 10
wRe@an1i4ag done on Custoner basis, independentPOI/ERIDET/@06919

the transacti on has taken plage Em ssion Reporting

delivered as soon as a reporting pe- riod has ended

(e.g. yearly, quarterly or nonthly) with high

qual i ty/accuracy. Advantageously this takes place 15

in the mddle of the following nonth to all ow systens

to be corrected Em ssion Reporting delivered in
Fuathémare V\/agng én@reﬂ@donnatlslomr cRCHWAO T ghwul tardsport

for 20_Advant ageays enentqglons of
or PR PR eATTBRCERH! 0 RO A S R o PG O TS ages.
To deliver EnV|ronnentaI Per f ormance Report 25 o wi th
| ess manual managenent o wi th hi gher quallty 0

ImpbaBenERELienehah ERPsENNGFERRaICOUdG iredle Aels%mlb%wmg

live for a nunber of years and that can work
ad&gﬂ&agggbal environnental tool 30 One-stop-shopping
i.e. reporting on environnental issues is done,
i ndependent of way of transportation. WO 2008/ 017434
* PCTPEr2Dbd 0BBDES10n 7REPOIEL RS f@at abdsa@nsasott sagirier or

be gggﬁrg%ggl ? g%ggoggahﬁocg g of a nore dynamc

nat ur e hlgher gquality and

. eaSR@;B@rEﬁﬁéeaoﬁé oR €888ohBYSHABELI, NG NEMPHMRINE of where
demands, with reliable conditions
the transaction has taken place

. Emission Reporting delivered as soon as a reporting pe-
riod has ended (e.g. yearly, quarterly or monthly) with
high quality/accuracy. Advantageously this takes place
in the middle of the following month to allow systems to

be corrected

. Emission Reporting delivered in alternate ways and for-
mats
° Proactive calculation tool for Emission.

Advantageous implementations of the invention could include

the following advantages:

° To deliver Environmental Performance Report
0 with less manual management
o with higher quality
o0 at lower costs than existing manual routines
® A solution that can live for a number of years
and that can work as a global environmental tool
o One-stop-shopping i.e. reporting on environmental issues

is done, independent of way of transportation.
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and wth an efficient infrastructure. The
envi ronnental inpact data and the environnent al
WO eiaiora34 nent i nformati on can be inpl enent ed P@I/EP2007/006919
various ways. 10 In one inplemgentati on of the
invention at least a part of the environnmental inpact
data is included in a conputer that steers functions
of at |east one of the physical routers. 15 In an
FréfVent 830eaUsphBB! e8pBkaki a1 1af Jhedmihada 3 tdP8S-analy-
_portation system the transportation neans, the
siphgfj eamoreodyapmichBatumput er program and the
conput er program prod- uct, a conputer connected to
t he physical router is capable of conbining physica
Thigpaatpdat asotot banspoht ghieen gieANT 2Gnd tdasier, faster ac-
transportati on rel evant paraneters of the physical ob- .
cesBctRBUSERSRHIBE FUPLPRETt ASHSPGE atiish & leidke conditions

ancﬁ’%f‘gﬁt%seﬁf?cigﬁ}: mkgggt%%%et.he size of the

respecti ve physical object. Thi's advant ageous

i npl ementation of the invention could in- clude the
addi t i onal ntaﬁ%ous further raneters of th

d «
ThE | RLREY AT RbT L eXARPTE PRl PR G ieaSpTiRg e Toquire-

mePY $h £8tma ©PbRCESN VHE hi RpRem@htaldn iHeRRETFUY &dange.
30 The invention allows cal cul ati ons based on

mul ti-parameters for carrying out the routing of the

tn B SRnEnt EEAT 18050, bE0 1B e RE U ReL a2l A et the
enstopene@ftdheimpayent davat hssiaxanped dana bemyent natht

with respect to the follow ng exanple: 5 After vintage
SLEHIP stREtne 9Ff nti LaeFbnoieneti $her Bhysdadd routers.

In an advantageous implementation of the method, the trans-
portation system, the transportation means, the physical
router, the computer program and the computer program prod-
uct, a computer connected to the physical router is capable
of combining physical impact data of transportation means
with transportation relevant parameters of the physical ob-

jects.

Examples for the transportation relevant parameters are the

weight and/or the size of the respective physical object.

This advantageous implementation of the invention could in-
clude the additional advantageous further parameters of the
transport, for example requirement for keeping the physical

objects within a certain temperature range.

The invention allows calculations based on multi-parameters
for carrying out the routing of the physical objects and

their subsequent transport.
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to costuners. For exanple the Beaujolais and

Beauj ol ais Villages have un- dergone short maceration
wWarwsioaed att ai ned the required char- 10 act er PERI/ER207/006919

for Beaujol ais Nouveau, are apwl ysed, filtered and

bottl ed. Everyone can enjoy themfromthe 3rd Thursday

in Novenber. Known concepts allowto fulfill already

i mpl enented require- 15 nents for the transport

process as the tinme of delivery and the demands of

keeping the wine in a certain predefined tem perature
Withpute hivditongr bhecscppef pdntheradsyentaonorn sz srganple can

To erate su conpl exed | ogi st.i rocesses it is
oe [ RETAYS SHER ERERERE Gpr BEF SETaBRAG b dioans,
An exanmple for a highly defective conmuni cation nmeans
Is any conmmuni_cation network based on the |nternet
AL oEd 29252 TReSHRERARBR L P dRdESFatd OBadiddeort sddransported

S ith a maxi- mal length, which is according
tXDE%%%ﬁ% ?E%Z standard 64 Kbyte and variable according

to the | Pv6 standard. Larger data packets are
transferred by a pluralit f _data packets. _Each _data
FOI £CIP 1S gh?r%@ﬁgh?£6fst%EngSPBJPﬁP6Fw¥P#&ﬁ9§ﬁdhﬁﬂﬁfun‘
derdbrfd SshdSt OMAc¥RY t§ BhOHAA hBgengtWaiked S HN®equired char-
I'nternet Protocol does not constitute a connect’on

actdwirgf wks chor hBedul alpagkNoyvearne arangpedveed,i tfiilsered

d k - [ h .
end SESOERLY, B R EaPREPheBREdhelp WS SRy o
Now$sH017434 PCT/ EP2007/ 006919 19 the | P data packets

is achieved at the transport service of a higher
| ayer. According to the IPv6 standard all data packets

JHH/éghééﬁ%gdaifgwségﬁfﬁﬁ¥i92 H§E889§'9W h%ﬁ%htgd require-
routi ng. 1S IS simlar to virtual “circults.

ments for the transport process as the time of delivery and
the demands of keeping the wine in a certain predefined tem-

perature range and to protect it from transportation hazards.

To operate such complexed logistic processes it is helpful to

implement effective communication means.

An example for a highly defective communication means is any

communication network based on the Internet Protocol.

The Internet Protocol is based on data packets, with a maxi-
mal length, which is according to the IPv4 standard 64 Kbyte
and variable according to the IPvé standard. Larger data
packets are transferred by a plurality of data packets. Each
data packet is a fragment of the whole information and trav-
els its own way through the network. As the Internet Protocol
does not constitute a connection along which the data packets
are transported, it is necessary that every data packet con-

tains the source and target address. The correct sequence of
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The routing algorithmis responsible for deciding

whi ch out- put line and incom ng data packet shoul d be
W@ e@aon484 ed on. |If the subnet uses dat agr ansPCT/EP2007/006919

internally, this decision nmusts be nmade anew for every

arriving data packet since the best 10 route may have

changed since last tinme. If the subnet uses virtua

circuits internally, routing decisions are made only

th¥hep aaREWpYEkEWE! 16 HeHilevied %%'Q%ES%Edﬁ%port service of a
Thereafter, data packets just follow the previously

highenblayhed Acgbeding D@etm@ ﬂﬁ@GGﬁaﬁﬂmUEXbﬁﬁNkfﬁ&ﬁa packets

dth nb )
may e, REEERRL BB s i r o B, SeiySdaos dabey e ing This

isneiwpI Kr| ayeiriprokacelir@ntishe I nternet and | ots of
ot her networks. I P, together with several additiona

proto- cols for exanple such as Open Shortest Path

[ P .nt rol Pr ot aco _

i ok FETEAGBIACER 13 PERECREOllESRa0e AR oue

puaflengaadd dasomihgddserypaeket Ekamildedeoftrdigseitted on.
services are end-to end data trans&ort ad- dressing,

If B nBNPREF oHSERAOREASLERS| ¢ NERERRLAY  aldiSoifes.sigl must

betméﬁbCgﬁéﬁokorTE%ek§VQr%ﬁ%@ﬁ%r@até BB%k%@D@QdE@“the best
standards which are capa- blé to provide the

royfe enymr dgveenhanged sddicei drsk temei.cd€. thEhesdpnet uses

services_inc oved security handling which
vi g e R RSy oRoREaTEr Pesisions Smads only
whérype @éw Servige bageditouki Being Ekewubabaher@fitdd:, data
which is similar to virtual circuits and an unlimted

PacgiufitJ@$t | FohddavesbesPreiépudligeanabapsbeed route.
hi erarchi cal addressi ng schenme. WO 2008/ 017434
PCT/ EP2007/ 006919 20 Logi stics systens manage the
Duera hdse, epoodoasi gnoand dél tie enyésabeSanﬁ pheducintber of

Several logistic systens_are avail - npl es aof
93&%&?? 18??%SI§§éFEﬁ§ BFQtEﬁ?ZréFPSelﬁeW1de1Y deployed.

IP is the network layer protocol for the Internet and lots of
other networks. IP, together with several additional proto-
cols for example such as Open Shortest Path First (OSPF) and
Internet Control Message Protocols (ICMP) is one among many

examples to provide the afterwards described services.

Examples of these services are end-to end data transport, ad-
dressing, fragmentation and reassembly, routing and conges-

tion control.

The IPv6 standard is one among many standards which are capa-
ble to provide the afterwards mentioned additional services.
These services include an improved security handling which
guarantees authentication and privacy, an enhanced type of
service based routing, a flow label routing which is similar
to virtual circuits and an unlimited amount of IP addresses

including an improved hierarchical addressing scheme.
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5 source Planning (ERP) and Material Requirenents

Planning (MRP | and | 1) . Advantageous | ogistics
wWopisona3are just-in-tinme delivery, job-shopsPCT/EP2007/006919

fl ow shops, G oup-Technol ogy eglls, push/pull con- 10

trol, material-, capacity- and tine-based control.

Further nore, a feed forward and/or a feedback contro

is possible. Further advantageous | ogistics options

i nclude engineering to Oder, Make to Order, Assenble

to Order, Make to Stock. 15 A further object of the
LoghgEACBORYRS eaIst mangger ttée eursyeisem frdugtdmspand deliv-

hcal abjects, wherein_at l.east  ane si cal

erfPFaIEY, o PER R ol JERrg S R B avail-
ableceExhnglekabifoRhewdeneign stthe st kgReReld 0L Wik erprise Re-

through at | east one physical router, wherein the
SOPRGSi EARNPANgeEBRE 20dc r4 ade Resiugr sasois fRiratieyng  (MRP
T anaggéers of transport to an- other physical router

or to the receiving station, wherein environnental

data is used for handling and/or noving at |east one

hysi cal object. 25 Al thqugh many .i npl ement ati ons of
AGYHACRASRNET ORIASEAGE RBEQOTANF T dUGER T indls GIRa ESEY

joptgﬁépgﬁvambagsﬁagstn@&@ﬂ%ﬂ&%thhbqggyOEeuh%ﬂlﬁuaﬂﬁﬁull con-
i nclude protocol functionality. The protoco
trélincnébaaiply. i sapddétivtoaatd teastbesedmachitnel 3Further-

t hat _t ake are of, a sical._rauting of the physical.
moyte 3 oBred (RFTobg BE0ASE PCTPERIOSH 60RSTYL B Hparible.
Fubtied er s&dapobgdbient ogfisthesnmeblednst RIS RRIHidde@ing to
system the transportation_ neans, the physical router,

Ordeme, MarputerOpieyr afitaRELLRe tEORBHEEN &@ Stock.
product, at |east one routing nechanismis used. 5

A further object of the invention is a transportation system
for transporting physical objects, wherein at least one
physical object is transported from a sending station to a
receiving station, wherein the transport occurs through at
least one physical router, wherein the physical router exe-
cutes a decision about further parameters of transport to an-
other physical router or to the receiving station, wherein
environmental data is used for handling and/or moving at

least one physical object.

Although many implementations of the invention do not need
any protocol functionality, other advantageous implementa-

tions of the invention include protocol functionality.

The protocol functionality is added to at least one machine
that takes care of a physical routing of the physical ob-

jects.
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I n an advant ageous i nplenentation of the nmethod, the
trans- portation system the transportati on neans, the
wW@kgosiotaB4 router, the conputer program and thBCT/EP2007/006919
conmput er program prod- uct, |gfernet Protoco
Addresses are transferred to data Iink 10 addresses.
I n an advant ageous i npl enentati on of the nethod, the
trans- portation system the transportation neans, the
InPAYpLEaLrrEQUERBOGL RRNEOBRULSE RIeRBIAN &M [&insportation
conput er program prod 15 uct, at |east one gateway
sygbemi ngher braveborsatden. meansn &deaptagesssl router, the

Co%ng%enentatkon of t?s n%thod theIIrags- or %&!o%t least
et el PERE* T M aRBRo '8t CORPRESHs PXPRE SPhpEiocct -
oné Obbet inghReeBAERYELAr iBr agedm and the conputer program
prod 20 uct, a packet-scheduling algorithmis used. In
a preferred enbodi nent of the nethod, the

In' ﬁ‘”§<9-9]5L€‘£'g88us5tXﬁéﬁ%e‘h*ﬂ%t%ﬁ”%Eo“c'h%t im%?{r{liﬁagnschet N&ans-

physi cal router, conput er program an
poxroapibver spsdgnantheoduahspblre apdoketneadnss chdduldghgical
performed with Weighted Fair euing. Wighted Fair
rod i ngRF sCAMBRERE PEOAEAM ?ﬁ%&ﬂ&o%ﬁ“ﬁ’hﬁtﬁge@rQ% am prod-

uct OUi £F SrndPepPBEBaRl SAHSES sBsKhRE @habMlire e PWSL data 1ink
round robin in order to handl e several input queues

addogssesertai n 30 out put queue. The schedul i ng
considers different priority |I|evels. WO 2008/ 017434
PCT/ EP2007/ 006919 22 In an advant ageous

Inidw| edeahasbesusf ihpeenehbadiohheft EABS meR®H@! itWR trans-
system the transgortation nmeans, the physical '
PoFlRE vP $Yiete®nphtber tprBgPaFtafdonhBeapsputde PHoGiaal
- , t Lr I [ I P _
roll O it o e R pPBE ik SHE ehE, KBRS Bepd i loroa
uctpr i atat keaaet wonk gataway routing protocol is used.

In an advantageous implementation of the method, the trans-
portation system, the transportation means, the physical
router, the computer program and the computer program prod-

uct, a packet-scheduling algorithm is used.

In a preferred embodiment of the method, the transportation
system, the transportation means, the physical router, the
computer program and the computer program product, the packet

scheduling is performed with Weighted Fair Queuing.

Weighted Fair Queuing is a packet-scheduling algorithm used
in routers. The mechanism uses a kind of byte-by byte round
robin in order to handle several input queues for a certain
output queue. The scheduling considers different priority

levels.
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public wi de area network, nmeaning that it is solely

dedicated to serve a conpany or conpanies of its own.
WOQ\200BMI17434 shi el ded off fromthe rest of the tPEFEPOTINGI19

a public wide area net- 10 wotgk (WAN). In a preferred

enbodi nent of the nethod, the transportation system

the transportation neans, the physical router, the

conmput er program and the conputer program product,

Indbhf gaeAnt3gebluat eApIemeneas idne cfSete heth®d, the trans-
preferable to inplenent differentiated services to

porhptien| pyateher Ehe éﬁ@nsmﬁféﬁfcapnr Q‘G@F’llserréﬁtes Rifygieal
rO%EQPSpQE% Fﬁ%BuggE g%ﬁg& aﬁgn%h%u%%%%% gﬁ?éﬁgmn prod-

ranspor physi j eCts Wth
uchratraesperbnegvﬁheuamypmaabt@bmeQM©ruf(wmancmﬁnnﬁﬁﬁ.
it is wuseful to use | ow em ssion vehicles. 25
Alternatively it is possible to inplenent a trade for

A @ﬂ}§ua§'89195€g'hétw89k Q%@ﬁp'ﬁscar QQVQE%dHétJayk in a

exanpl e accord- 1ng to the Cimte rporation's
puﬁmlsswodeTaadangeSwprkv|meanlAssthag aonpansaiely dedlcated

affected b EU Em ssion Tra n 30 Sch U ETS).
o €8P FroBP By PRo PIPBOACE: Bl 125 P PmVEN 1 sHielded
of Pl ﬁf@rﬁt@héOBeBEO&EdEEeCQH'B@Eh@SoW' bhphae;lﬁeaﬁ%et Qrea net-
efficiently mnanage all owance positions. WO
woplgO8¥AN Y7434 PCT/ EP2007/ 006919 23 In an advant ageous
i mpl ementati on of the nmethod, the trans- portation
system the transportation neans, the physica

Inr@u@f@fefhedcembuﬁementogfaﬂhandethedCOHhate&amgmwﬁﬁation
prod- uct, a control protocol is used, 5. In_the

SY$%PTovk Ay BEYARPAEEBHSON PFeREN: BRFORBYSH CRRe TOMFGR, the

computer program and the computer program product, differen-

tiated services are used.

It is preferable to implement differentiated services to ful-

fill different environmental requirements of the transport.

For example: Some customers like to transport the physical

objects with low emissions.

For transporting the physical objects of the customers it is

useful to use low emission vehicles.

Alternatively it is possible to implement a trade for emis-
sion credits, for example carbon credit, for example accord-
ing to the Climate Corporation’s EU Emission Trading Ser-
vices. Assists companies affected by the EU Emission Trading
Scheme (EU ETS) in selling or buying carbon credits. This im-
plementation provides companies with the means to efficiently

manage allowance positions.
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tion w
and by

Il be further described by neans of exanples
nmeans of the figures: 10 Fig. 1 shows a system

wWoe@sw1ad of a pl atform based inple- nentati onPGI/EP1967/006919

i nvent i

on. Fig. 2 shows a fungiional view of

i npl enentations according to a preferred enbodi nent

of the

invention. 15 Fig. 3 shows advant ageous

dat abases for carrying out the invention. Fig. 4
In SEQVEdRaRt 856606801 mpRemtnehtibhes rarthd aRlted N the ZOrans-

system

according to the invention. Fig. 5 shows a

poxeieheni ey sbpnesbheatransppraapiehnemeadsemt Hsoditmemitcal
nod S r f ] calgulati on proc-_ esses. 25
<ol PO e ERE 8L ALTDA 36U LAk, D06, 55388 broa-

Cc overview o

uctpf agessnt hep prbbotoleipraseds groups for an
advant ageous im plenentation of the invention. 30

Fig. 7

Qperation Process Map Fig. 8 shows an exanpl e

Inféﬁetf@iPé@i%%ﬁ%ﬁgénkggégﬁseﬁ%ﬁ%Eﬁ@nt%@é%gkg&gpgﬂungnven—

2008/ 017434

EP200/7 006919 4 Fi Q.

tidorwil h Her fohehenl dasatibadobycarbos eifi £xawipdrss faord by

meabl?s

each leg. 5_Fig. 10 shows a schematic representation
ag??oﬁéggﬁ?s'

“em ssion cal culating according to a

preferred em bodinment of the invention. Fig. 11 shows

~a nodel
Fignvent i
Fig. 2
Fig. 3
Fig. 4
Fig. 5
Fig. 6
Fig. 7
Fig. 8

of a transport process according to 10 the
gipws a system overview of a platform based imple-

mentation of the invention.

shows a functional view of implementations according

to a preferred embodiment of the invention.

shows advantageous databases for carrying out the

invention.

shows a preferred import of files and tables in a

system according to the invention.

shows a schematic representation of a preferred em-
bodiment of modules for performing calculation proc-

esses.
shows a schematic overview of an operation process
map with fore process groups for an advantageous im-
plementation of the invention.

Operation Process Map

shows an example for the use of legs in the emission

calculation.
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Fig. 12 shows a schematic representation, how
transactions fromdifferent operational systens are
worewaged3vi a a defined interface, where the PCI/EP2007/006919
transactions are veri 15 fiedxdefore they are entered
in to the database. Fig. 13 shows a schematic
representation, how the Air trans- actions fromthe
producti on system are nanaged. 20 Fig. 14 shows an
advant ageous process chart for accounting carbon
credits in the carbon supply | edger The exanpl es use .
Fignd9 adaprowhea ehormohfehal that galaudpdden of sardsine emis-
to handéfbﬁg?f§£ségéﬁuié n of physical packages. 25
However, 11 is alsSo an object of the invention to
i mpl ement  retrieving and/or reporting functions in
_order to analyse _and/ or predeterm ne environnental
F1$np%%tss%ﬁwﬁr%n%%%?WaEFS-r68§§§§Pt§G199cﬁfad@F@S@1°WS for
pref e 1 & suhodi gRIL,L 3¢ 8hLeruapds deserl Bed aWidbhica en-
regards to Fig. 1. WO 20087017434 PCT/ EP200 fb06919
25 Fi g.bddshemts af pteéeinednsyshem overvi ew. The
enbodi ment according to Fig. i contains four basic
nod- ul es: a data-gathering nodule, an
Fidpdet | nen&ed Call abddy 8Pda Brdh8po2tShHebiBasMBdr-@RY to
a retrieving/reporting nodul e. Ft i s advant ageous to
per f or ike gt hgnof environmental data, especially
of environnmental performance data and - re- sulting -
envi ronnental inpact data for different carriers. 10
Fidhel desgtiovreda exclnphet contapnsstheanadrs abwsevendactions
exi stin and operating transportation and | ogistic _
Conpaniégpmi@%ﬁ%%{?nt operational systems are managed via a
defined interface, where the transactions are veri-

fied before they are entered in to the database.

Fig. 13 shows a schematic representation, how the Air trans-

actions from the production system are managed.

Fig. 14 shows an advantageous process chart for accounting

carbon credits in the carbon supply ledger

The examples use and adapt the environmental data in order to

be able to handle the distribution of physical packages.

However, it is also an object of the invention to implement
retrieving and/or reporting functions in order to analyse
and/or predetermine environmental impacts of transport pro-

cesses.

Such a first preferred embodiment is afterwards described

with regards to Fig. 1.



10

15

20

25

30

Express and DHL Danzas Air and Ccean. Exanpl es of
informati on technol ogy production systens are: Rasti,
WORSS/0+2300, Exact, 15 LOE@ S R and LOG S C. TPEwEP2007/006919
nanes are only used to show, 2Hhat the invention can be
carried out with different carriers. The nanes of the
carri- ers do not limt the scope of the invention. It
is possible 20 to carry out the invention in any
Figr ansphowat hopreyeirest sgstepeohiereliywany information
technol ogy production system The gathered data are
transferred to nodule for updating and/or calculating

Thd hgmsaam&gﬁegéebré%gl V%5FA cahcuwl ali-9%d §RE IR mod-

regard to respec e pa ane ters. The update
ul@md/@rdaaaeghahedidgtaodnéetransh@dﬁadngfaakﬂuﬂatxﬁg mod -
The ,stori ng nodul e .can be i ml enent e
uigy'Pa Ok Sag el . abflofs Tehe S30aR0 s T iy wodule
PCT/ EP2007/ 006919 26 The depicted | nplementation
shows a preparation of an em s- sion report according
It tbs ta@dvanbageodat bo BeTRPEM Apbafbsrarigowli environmental

pe a formus- ers of _ _

a B DY P ey D5 RS BRUT R S ana - e

sult amsgporénviovevental ispaksodpessitbie did fuserdthearriers.
stored data for one or 10 nore of the descri bed

routing and/or transportation pro- cesses. Therefore,

Thétdéécf§ @&éﬂpf@végﬁégﬁﬂgsthg ggﬁ%@”%@ts%%er%ﬁagkl ting

part of e stored environnental data in a logica
andumpﬁxﬂtzn@ompmmsponOaneonedndo1agphy3bc&bmpmﬂmas like DHL

Express and DHL Danzas Air and Ocean. Examples of information
technology production systems are: Rasti, NPS, +2000, Exact,

LOGIS R and LOGIS C.

These names are only used to show, that the invention can be
carried out with different carriers. The names of the carri-
ers do not limit the scope of the invention. It is possible
to carry out the invention in any transportation system, re-

spectively any information technology production system.

The gathered data are transferred to module for updating

and/or calculating the environmental data.

A calculation is perfofmed with regard to respective parame-

ters.

The updated and/or calculated data are transferred to a stor-

ing module.

The storing module can be implemented in different configura-

tions.
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It is even nore preferred to use the stored data for
the routing and/or transport as well as for the
WO eaosioeMBfng and/ or report as it is described POI/ER®07/006919
right part of Fig. 1. 20 The data retrieving and/or
report allow reports for each transport process as
wel | as periodic reports. The reports can be anal yzed
according to one or nore of the follow ng categories:
Client, customer id, transportation (e.g. km 25 ton,
tonkm, country, period of tinme, different em ssions,
Thenéepychtied ompdkmemsat.iobs pdwiwse lay parthranatgeousf sarm emis-

.flexible report out take.wth ters chosen
S0 Rl SPALEI Ry COERANG 50 SO & TR b e 30 oific
relations, listing of euro classes of transportation
means. WO 2008/ 017434 PCT/ EP2007/ 006919 27 Wthin
Thi? of 8P+ HCBRBEAPREALSs SERE Cdlilyo AFiRdIaIRAYS dre Fmform us-

ergoiPoEﬁéegrgﬂggokgeg&%%%Hp%kﬂ%&hgwéygidf¥éHﬁgHt§f)impact of
make the correspondrng routing decisions. 4
trduspbetnore, a nechanismis advantageous to be able

to track the packages. 5 A transport systemlike a

mai | delivery systemcan use the environnmental data

Howdvd At SENALI ¥186r bodRdpdiestl Bite thetl teicv-eBMhta for one or
packages to the correct truck for delivery. The size,

moxkieot dahe describedachuténpepnddrpacicagpcertation pro-
Ceggtgrnined. 10 Furthernore, an appropriate truck is

P entified by conpari- son between ecol ogi ca

requi renments of the transport and en- vironnental

performance data of the_truck. 15 Alternatively
ThexrptPee  ptbf &Fr earerbadileadventageousy &t iigiwlement at

least a part of the stored environmental data in a logical

node or a computer connected to a physical router.

It is even more preferred to use the stored data for the
routing and/or transport as well as for the retrieving and/or

report as it is described in the right part of Fig. 1.

The data retrieving and/or report allow reports for each
transport process as well as periodic reports. The reports
can be analyzed according to one or more of the following
categories: Client, customer id, transportation (é.g. km,
ton, tonkm), country, period of time, different emissions,

energy use or shipment.

Especially advantageous is a flexible report out take with
parameters chosen individually. Examples could be for spe-
cific relations, listing of euro classes of transportation

means.
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i ncl udes fl exible nechani snms neaning that we prom se
to sone where in the transport systemto transport
w0 b@sagrueed trans- port volume. This m ght chaPQGBEEP$007/006919
alternative fuels and trucks gafe capable of using them
are easily available. 20 Information about the
environnental requirenent data is used to acconpany
the letter and package and to deliver the pack- age to
witRenCRLESEL rABSLPRLI RNt tis @ﬁ%&ﬂgﬁﬁgdgéit&éé?kgre in-
environmental requirenment data to each letter an
coppekaged 28tHowkeerouitn nghive chase ssEanimecs dae teatdte the

External.ly the sane chani sns pply. Wereas .t he,
CoFRETRPEINATPHE Lhdc RE5AS J5P6 i CELPBHKT /i & digmpanism is
adhghvegksust B8 BB- a¥il EORGEREACK edd HAMRRlgiat a my

acconpany the letters and 30 packages via any

appropriate conmuni cati on network as for ex- anple the

. : | . : h
» BLgapgEs DO LS i 5, 1
enPCIORR200Z1 0669329t 028nActutllngr sorfl amaniddidtan Mftd Heetters

invention relates to a com puter intearated

andeRAF&REGPI hG EBRpERYTeFh &T6Hpdosr dente=Tgr-atlhe size, due
dafBNUE ACt YEI Bg-ROMBRRY L BB gghk@%eogrggat%ge sy

parts and tools may be done w th~regar
environnental re 5 quirenment data and/or environment al

performance data. Once.the size, the.due date/}ine, .
PR ERUPF &t APPFHBELE o b s Chind S ST st it Gpari -
solebef We88deca8168NBHNI eakuoremBatkebrt hak takesgeAie £id en-
the routi ng acconpani es the con- 10 struction part S

vizermenbhs. Peefghneaceafptguedi f§emayupk -used to speed
up and delay at |east one |eg of transport process.
15 Through fl ow control nechanisns it is possible to
Al astapit paely another preferred embodiment of the invention

includes flexible mechanisms meaning that we promise to some
where in the transport system to transport the agreed trans-
port volume. This might change if alternative fuels and

trucks are capable of using them are easily available.

Information about the environmental requirement data is used
to accompany the letter and package and to deliver the pack-
age to the correct destination. It is also possible to add
environmental requirement data to each letter and package.

However, in this case scanners are needed.

Externally the same mechanisms may apply. Whereas the letters
and the packages are distributed via other networks, the en-
vironmental requirement data may accompany the letters and
packages via any appropriate communication network as for ex-
ample the Internet. This environmental requirement data is

then used to make routing decisions.
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ranmeters, especially transport capacities of the
transporta- tion systemto the need of the users. If
w0 b@sgonads can be separated, segnmentation and PCDEP100T@06919
to 20 tine a reassenbly nmay be executed. The
segnentation is for exanple perfornmed at the sending
station or at one or nore of the mechanical routers.
The different packages which are transported have
A fluttkeentimp2bmenres iomeseshand rsoitibmeeil idd eted com-
needs. The different needs are nost preferably ,
PUt@F| eREEETPRCEpBERHE2BTHITY GPMPEE i dds § @gjputer inte-
grABEHaRL AT PP BBeELRbaRY @R 3Lathidy DAY Bt ruction
envi ronment al performance data of the transport neans,
panpd/ and nopast mey hesdoneewdéhi vegprdvitst eprefrrraiEntal re-

t he cifi .30 _cations _are categorised, for
T RSMETE BE6r APAGOF o PRI A Be GRtEE T A
represent for exanple goods which have to be handl ed
according to sgecific envi ronnental requirenent data.
Ongp blpesr b1¢438hpCirerdad?/ 006919 theg eTivd remplerdrate ritraiact

daf§q§ﬁéegﬁgtdg§E§ QE?oﬂnagéaHBkgr%gn €A %&Hﬁ&ﬁ' ation

advant ageous quaPlty of "Sérvi ce speci i Cations. s _
padiosevenatt taBeposstkbl eft hat fouthey aspesiphirdles WIRd con-

for the quality of service, for exanple a desired
St%ﬁﬁ%&P%fp?FBﬁsﬁégtFoo#ﬁough the invention can be

carried out w thout usage of pro- tocols sone

i npl enentations of the invention can be further 10
Weighpred et by duptengnnayvigbpr usedokonepkead sips anthelelay at
leaprotocol nechﬁn%sns can_be used to do traffic

0

Rnagarehts CForTelEhpr & PROGSEE of congestion, a

nmahagenen

routing protocol could determne, especially in

real -tinme, a different route and 15 router the car_by
Throuah nfyl QY grankred neehaeiengeiti 4st Reseable Ap adapt pa-

ranglé;Ee%fé ACEHLOM TG LA ELHP BapLBiELESCOR AL Y31 &P orta-

tion system to the need of the users.

If the goods can be separated, segmentation and from time to
time a reassembly may be executed. The segmentation is for
example performed at the sending station or at one or more of

the mechanical routers.

The different packages which are transported have different
sizes, masses and should meet different needs. The different
needs are most preferably reflected in special Quality Of
Services (QOS) mechanisms. QOS specifications are for example
environmental performance data of the transport means, and/or
a fast or a secure delivery. Most preferably the QOS specifi-
cations are categorised, for example according to special
categories, which represent for example goods which have to
be handled according to specific environmental requirement

data.
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used. In the following the invention will be described

by different 20 concepts with different connections
wheaseer3act ual machi nes and routing networ k. PAT&P2007/006919

envi ronnental data according $9 the invention

especially the environnental inpact data, the

environnental requirenent 25 data and the

envi ronnent al performance data can be inple nmented in

vari ous ways into the transportation procedure. As

described it is especially advantageous to inplenment
Thengivireonwental deguirsmenthdareusirrganf epdaepdlsj exf ssspe-

; % it.is 30 as_vel| ssible to use.the .
cigb Svehr aPeqita that Thvalh BETINES! FRRCAS C SRS

and/or for calculating the environ- nmental inpact of a

certain transport. W 2008/ 017434 PCT/ EP2007/ 006919
Howeve¥ 1§ &Speefafbycaliiaht 4§E608Tt 8SPREtgd@re used for the
qu&TWE§98FE§é§big@tafoEnEQ ﬁpgerguhgsgkgﬁn%g%e%P%fsﬂf%nsport.

especi al | y advanf ageous ?o a conpari son between

different nodes of transports or linked to

eqgr aphi cal restrictiops/concerns e.qg. .in especially
Thl Gh i GHCRT 898, CRBr PexSABFECHL OFG HeLEPHte tsde of pro-
tod®ETd O&Hhé OUhbNEMPHEEESSAS b tHHARADLYtiBal ALY dutther

environnental quality is maintained. 10 For exanple

improved pogsibpeemenpengophPtheol onerhgnisms -way t hat
the transport processes fulfill certain criteria. Such
criteria can be derived from custoner based directives

Thanskotodh eaéeNenibmpl earnbedubydl aw asdteafdhild eladlagement .
actions, 15 For exanple the routing processes are

FoR @431P &R 13 2 fRyCf haPnIefkirBl | BWFRHtdNBepEOFesodf could

detdd¥n il OPeR UL oy af g FULILLERD: 41gi FEAPEBWRMKoyte ang
Drective %%?62/Ecyon anpblrent alr quaﬁlty as- oute an
router the car by sending signals to the receiver in the car.
An interface from the router to a traffic control system is

used.

In the following the invention will be described by different
concepts with different connections between actual machines

and routing network.

The environmental data according to the invention especially
the environmental impact data, the environmental requirement
data and the environmental performance data can be imple-

mented in various ways into the transportation procedure.

As described it is especially advantageous to implement envi-
ronmental data into the routing of the objects. However it is
as well possible to use the environmental data for planning
the transport process and/or for calculating the environ-

mental impact of a certain transport.
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20 sessment and managenent. 2. first Daughter

Directive (1999/30/EC) relating to limt values for
WOI03/08324 Pb and PMLO in ambient air. 3. secoPdI/EP2007/006919

Daughter Directive(2000/ 69/ ECGorelating to limt

val ues for benzene and carbon nonoxide in anbient air.

25 4. third Daughter Directive relating to ozone. |f

the route planning concerns one node only e.g. truck

Itt A @aneBpEts alillS adRiRGl ke 0985 handidd dnd-Mitdhtal data
environ- nental concern. Hi gher efficiency nmeans | ower

ingavihenirertel Plaonimgatioofer ishigepentiallty islyeossaddeus for
.more, central iz inpl enent at i of the :
= T e R bl T 7 A eCTR S0, SOBTRS O Wi ot imked

tocgabgahphedalerssers céfi ohlse ciomverinsor ignclivde gadial 1y pol-
| anni ng and/ or stearing of transport and/or
luEﬁﬁcﬁFﬁ??on pro- cedures. 5 However it is also
advant ageous to use decentralized i nple- nentations of
the invention. Such decentralized inplenentations of
Forhexampéat ibnisapobsibli0tex pepifere roatrired pttdcddses to

t he Eolk mﬁﬂg way: The invention eipeci 1y covers the
SURERPE% G2 EnBolr FEARS: STHESPREG Lt Réagdids 1A avaigicained.
ordi nary shipnents and en- 15 vironnmentally friendly

shiprments. This requires an at least partly paralle
Foxyexemple| apl Aenecsagblgr eenpshifprentde wieiuth nguiind arway

exibil-_i at _1Ls _the shi itsel f._ may .he .
th%#aﬁé%o#f%ﬁgﬁg%gggrgﬁeg?sﬁnnggggatFﬁggaﬂﬁtéé%%ﬁﬁﬁﬁe
in the transport systema correspondi ng volune is
transported in a "green way".
Such criteria can be derived from customer based directives

and/or directives implemented by law and/or official actions.

For example the routing processes are fulfilled in a way that

the following directives of the European Union are fulfilled:

1. Framework Directive 96/62/EC on ambient air quality as-
sessment and management.

2. first Daughter Directive (1999/30/EC) relating to limit
values for NOx, S02, Pb and PM10 in ambient air.

3. second Daughter Directive(2000/69/EC) relating to limit
values for benzene and carbon monoxide in ambient air.

4. third Daughter Directive relating to ozone.

If the route planning concerns one mode only e.g. truck
transports, its’ objective goes hand in hand with environ-
mental concern. Higher efficiency means lower environmental

impact per shipment.

It is possible to use more centralized implementations of the

inventions.
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Envi ronnent al requirenent data acconpany the physica

ob- jects. This is for exanple possible by adding
waele@so#l434 nfor 25 mation to the physical obj eceGI/EPINT/006919

exanple by printing codes angfor witing infornmation

to transponders. The physical routers are connected to

a dat abase which con- tains environnental performance

data of transport neans which 30 are accessible by

the routers. Exanples for different transport neans

for one router are different trucks that operate from
Moxe cgtgbreérhtzed VEADSZOOS/ 0f7434 POVEER2QGOY/00604d: Sntral

oL TNl SRR G E AP 4 Paitl & BP o R FOIATS SR LGEdion Pro-

cea@rége physi cal obJects. 5 The | abel s and/or the
transponders may contain a various data suitable for
| ogi stic processes. Exanples for these data are

How%@ectitc§% ?stngabgg%égg?ﬁgogB 5 %ﬁ%éﬁggﬂfiyed imple-

ivery a a sen ess an
memmatgong o€l enantinivehodoati on as for exanple digital
franking marks. Especially advantageous
i npl enentations of the current inven- 15 tion propose

sud® @Q@eﬁ@r&hh§ega§ﬁ?§€MEBQQE§Bh§| oFalde fiHveti HMRE for

envi ronnental inpact data and/or environnent al
exanpile riee epanriddt autWhaneher falpbysingalwagbj ect is

received in a router, the 20 router inforns the

machi ne on what to do and waits for a con- firmation

Thd hatvémei aat £epschaveybesteexeertedol The ierpedivRitent s :
descri bed above can be conbi ned with each other or

with any of the enbodi ments descri bed before.
° separating the goods flow of ordinary shipments and en-
vironmentally friendly shipments. This requires an at

least partly parallel system.

* Implementing “green shipments” which build on flexibil-
ity that is the shipment itself may be transported using
ordinary routines but somewhere in the transport system

a corresponding volume is transported in a “green way”.

Environmental requirement data accompany the physical ob-
jects. This is for example possible by adding digital infor-
mation to the physical objects, for example by printing codes

and/or writing information to transponders.

The physical routers are connected to a database which con-
tains environmental performance data of transport means which

are accessible by the routers.

Examples for different transport means for one router are

different trucks that operate from a cargo center.
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25 The descri bed exanpl es of transportation systens
that are de- signed and/or operated according to the
WO po08/017460 show that the invention can easi| yPGEEP2007/006919
adapted to other transportati gn systens. Therefore
the invention is not Iimted to a special 30
transportation system WD 2008/017434
PCT/ EP2007/ 006919 33 The invention furthernore
relates to nethods for processing postal deliveries
as |etters, parcels and packets, transport pallets or
Exwaheeof@rcéﬁt:ampéns’me Ahgr @b@fﬁrl@@lemamﬂ v@fth heogical
e ecti [ nf rnatio sent
padUER HER UL E 8P R EB L s i N R s G B Racan
obpelehsa way that, on the basis of the |nforna t|on
present on the surface of the physical object,
environ- nmental data, for exanple environnental
Thé SOkbE £8eRh g Adtache &QaHéggnﬁe&st %%gf %Ht%q@@/\ermfais data
anal ysi s and/ or represent tion an for a
sulonipbasboi ohodyst ianpportssgsa correspond i ng vol unme
in a "green way" that neans with | ess inpact on the
envi ronnent. 15 An exanpl e of the inplenentation of
Exdhisl @8Vispnpeasal qdahaaks jdecftieskaRibnt ing hdthi®on about
physi cal object. However, it is also possible to
the | plysbraht ol aedi um dﬁéﬁvé)‘(anﬁldéreéslrabelsew adgress and
p t si_cal
ch PR L LY RN ebbndP) By 28 BOXC RBRET Y Bty Sgprcing
ma ekl reallzat|on of the green shipnment. It is p035|ble
but not necessary to use the environnmental data for
any sort of sort- ing or routing purposes. 25 The
gE%Eéfd'Zéﬁvgwtgéeéﬂe ?H?§§h8ﬂt§kkbnbno?n% e current inven-
advantageous I npl ement at1 on be done throug
tioompensete oro radfietot hhansr data environmental data, for ex-

ample environmental impact data and/or environmental require-

ment data.

Whenever a physical object is received in a router, the
router informs the machine on what to do and waits for a con-

firmation that the actions have been executed.

The embodiments described above can be combined with each

other or with any of the embodiments described before.

The described examples of transportation systems that are de-
signed and/or operated according to the invention show that
the invention can easily be adapted to other transportation
systems. Therefore the invention is not limited to a special

transportation system.
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duction at the source. This is especially useful for
air shipnments where at the nonent no alternative

WO oB®1HBL avail - able. 30 The term "envi r onmeP€HEP2007/006919
data" is by no neans to be understood in a limting
fashi on and especially conprises all depictions of
data in an optically recogni zabl e and/ or
machi ne-readabl e WO 2008/ 017434 PCT/ EP2007/ 006919 34

Thé oI fivéNBlofafiulehesfdrkOreIitld NGo i IRRMY tidE BFocessing
delivering the physical object. An especially
pPoeR-hndayevasiernadi Aesteats t Panastitodid rewkets, transport

Pagf%ﬁ%LéP?EgQg%EggtEESnQQX%E%@. obj ects are processed

a two-stage process, whereby the
physi cal ob- jects are already conpletely coded in the
source regi on and undergo prelimnary sorting

A RICEFETRY £BOPALBERTr 84i GRS ARVENtHTsinstkyeRy stdgrection
of 10h#H-R8c 89N aptageqys oamiedy %lttetol?'x% %S LA 0PI 86 Sonysi -

undergo fine sorting into sma r units i1 n another
calsorbjegt piocedahea whir €baer,, ont tihe g ageouls fioiforma-
e_envi ronnen dat

. th t al . f 1 l.e the . ,
CL P TORHRP T T BGUPRERBRE B4t S STVB e (R St o THELTon-

merdWBi &2t a OPF 686t eRSMB1BAEEYE@onkR AR GRSRuiilderhsht data is
si nul t aneously appropriate to include the
usehiemnrent BPUHLRE, aRer osx Arpl englesdsyiarshimntzgpresenta-

: ' n 2 ' tra nder. whi.ch is
s f AR or e ShBrhintabhr B B Rop e & camspon-
ingcordlaime non t e ghyshcabhyobraats meahlze wdeti N@gsOrirdi-t on
| abel | ing, is preceded by determination of the
Ehe R IorRITRRE - requi renents in which the environnenta
i m25 pact data are found on the basis of the

recogni zabl e envi ron-
An example of the implementation of the environmental data is

a direct printing on the physical object. However, it is also
possible to first print a medium, for example, a label, and

to subsequently apply it onto the physical object.

This is advantageous to increase customer satisfaction and
realization of the green shipment. It is possible but not
necessary to use the environmental data for any sort of sort-

ing or routing purposes.

The neutralization of the emission will in one advantageous
implementation be done through compensation rather than re-
duction at the source. This is especially useful for air
shipments where at the moment no alternative fuels are avail-

able.

The term “environmental data” is by no means to be understood
in a limiting fashion and especially comprises all depictions

of data in an optically recognizable and/or machine-readable
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ment al performance data by neans of linked files from
the data, including a conversion file. The invention
WQ@LR®8/0tdpri ses a device for processing physi ceCT/EBD07/006919
obj ects. Additional advantage¥ special features and
practical refine- nents of the invention ensue from
the sub clainms and fromthe WO 2008/ 017434
PCT/ EP2007/ 006919 35 foll owi ng presentati on of
fomr efleatt ecaenbedigedt §ouf sbiré ingvehranispormekiongr delivering
ref.erence to the draw ngs. Afterwards an especially
Ehe, RN BoRbuePi fipFement ati on of the 5 invention is
descri bed as an ACCEPT-I npl ementati on. The preferred
ACCEPT- | npl enent ati on includes an Automatic Custoner
An GHredrlon advenvageareneabopémesEnaficéhvoolethog Tise char-

i dea o T i o] Lsston_reports for s
ac%ﬁﬁﬁ(ﬁé éﬁﬁ%gé %%érg?gggggihgggggg%o? % Rfﬂcﬂiiﬁﬁﬂﬂﬁ§hln
thd he-apount &f twEhsssagenpracepeci Wherebst @rer physical ob-
. shipnment has produced for a specific period. 15 In
Jehiueres A ERR Y t aPEPLgEeéXpradsti 6R bhet FeuAceErrgion and

. f L nventi . | : . '
o e e e By PR g PR sy 1 @
f1rACCERIT Sy estesed to cal cul ate em ssion val - ues,
especi ally a database which con- tains Shipnents,
Transports, Em s- sions, Custoner information and Dis-

In ANGRKda éu§0&&@6@§Méh§”§hén§h§bHca@ebb?@%ts undergo
Fuel M xI D The definition of a specific usable
fine sorting into smaller units in another sorting procedure.

Moreover, it is advantageous for the environmental data, for
example the environmental requirement data, to be applied

onto the physical object as a barcode.

In any case it is simultaneously appropriate to include the
environmental data, for example the environmental requirement
data in a transponder which is attached to the physical ob-

jects or a transport unit containing the physical objects.

The coding, or the labelling, is preceded by determination of
the environmental requirements in which the environmental im-
pact data are found on the basis of the recognizable environ-
mental performance data by means of linked files from the

data, including a conversion file.

The invention also comprises a device for processing physical

objects.

Additional advantages, special features and practical refine-

ments of the invention ensue from the sub claims and from the



m x of ingredients used by a vehicle ProductlD The ID
for a Shipnments Product. Ex Stycke, Parti, Exact.
wa@2008/017884ansport er s- Web, external system for VECT/EP2007/006919
2008/ 017434 PCT/ EP2007/ 0069193536 handl i ng operators
and vehicles Vol une Weight The weight for a shipnent
Cty-to-city Cty-to-city, postal code-to-postal code,
Air terminal-to-air termnal or any conbination
foVebichgTyPesbnt ¥PE off ofeirelre rueed sbaiWR N df W nven-
~which 1 n divide that was trans- porting the shipnent.
tigperakdrg Theferganez 40 sheodreonpasy that is
transporting the shipnent. Node One point to cal cul ate
a distance from Leg A distance between two Nodes.
AfoSkathe ah &bpeShiapapntddani apkovisdempl eeed dftdfon of the
. ACCEPT. Em ssionVal ue The anmpunt of an em ssion of a
5 inggptigniig g9periksf AS ARoAGEEETwABRlgmespadiian:
amount of a specific Fuel Mx is consunmed. Shipnent
the total transportation service bought by the
The usteheryed haCCERMs popil emahnicanioh dacdsdesomn eaatdnatic
ort the transport work done _by

- ion,B Tran n
Cué}%é#%EQ%fgﬁiaglon o% %gv1ronmenta§ Performance Tool.
10 The idea of ACCEPT is to produce Emission reports for custom-
ers and operators. Those reports will describe the amount of

Emissions a specific customer’s shipment has produced for a

specific period.

15 In order to facilitate the explanation of the ACCEPT-
Implementation of the invention the following definitions are

used:

20 Definitions

Term Explanation

ACCEPT System used to calculate emission val-
ues, especially a database which con-
tains Shipments, Transports, Emis-
sions, Customer information and Dis-
tances for all source systems and all

periods.

FuelMixID The definition of a specific usable

mix of ingredients used by a vehicle

ProductID The ID for a Shipments Product. Ex
Stycke, Parti, Exact.

T-Web Transporters-Web, external system for




used for one |eg

part of the shi pnent

Leg the smal | est
t he part

in the shipnent.
in the transport chain,

wWob@se1748he sane vehicle has the transported PROOBP287/006919

its | oad,

di stribution van

PCT/ EP2007/ 006919 37 Parce

e.g. between two
means of transportation used,

tegg m nal s Vehicle the

e.g. air plane, lorry,
WO 2008/ 017434

the smal | est defined part

etc.

of the total  shj pmenfaReUoRE &ye£Q€09§SEQHEGeQMEQés
_user An interpalluser with better access to

fuﬁ@ﬂumﬁsWWiGMWn t he E@stmﬂlgmu thoashbupdeﬁunctlon

coGﬁFVytoiﬁﬁéyha Lbe¢l%¥{F%s%+t¥WK)rﬂﬁsqég a §888rt° postal

user, lim iting the 86&&sSakkgheSlihACHRhiFXt8FABhal or

User Any user whio i s not Super user or In ternal user,

further Iiniting the ey QQQ@#W&@h@@ in ACCEPT Volune

is a conbina- tilon ofkidie wRight 1aﬂddih§d¥0|tlb|ﬁ&; algls trans-

is also used for| setting the price to the custoner.

Max Load The maxji numB@%'gHS cet® | B ByeRt vehi - Vei ght
wf W'THE Vg'rg’é?n%' 51'&1 or company that is

transporting the shipment.

Node One point to calculate a distance
from.

Leg A distance between two Nodes.

CoSP One of the Shipment data providers
used for ACCEPT.

EmissionValue The amount of an emission of a spe-
cific type that 1is produced when a
specific amount of a specific FuelMix
is consumed.

Shipment the total transportation sexrvice
bought by the customer, the transpor-
tation of goods from location A to lo-
cation B

Transport the transport work done by a wvehicle
used for one leg in the shipment:

Leg the smallest part of the shipment in
the transport chain, the part where
the same vehicle has the transported
gods as its 1load, e.g. between two
terminals

Vehicle the means of transportation used, e.g.
air plane, lorry, distribution van
etc.




to define the sh
capacity. Fill

WO b8/ 087434 | abl e ¢

Utilization Fact
total capacity e
the ve- hicle is

cal culations e.g

I pments part of the available

Factor A value defining to what extent

apacity is used, also call edPCI/EP2007/006919

or. Gven as & percentage of the

.09. 74 %fill factor declares that

26 % enpty. Fixed Em s- In sone
calculation sion Value Ar

enpgstems, there
i ndependent of t

| andi ng. Vari abl

I'S achéXefaFTesSt &¢Pn¥@l P&rt of the total
he distance e.g. take off and

e | n Hripvent puIRnsDY ttHee ecpstamer

et s—Enr-ssion—s
20087917432 PCT/
D stance The anp
transported. Fug
di stance tion U

+ + |
LUl al
a

Vv

Tonvalue Hy—depending—of —ihe WO
EP2007} 0bBoT 2 58 R LAt W sPaREET access to

unt ofh&i lfeiRitalohst heishiAneihe iSystem and
| Consunp-_ The _anount of fuel used_ per
nit, WP neheyldi feprstper RS onetterline sup-

Used for calcul gting b%§$ I S i 0
shipnent. UtiliZati or#(%gte | Ig]ggcl%%%fg' ég%%%?ﬁ eéoantry'
ACCERIrsy st Baeiry f or BE@aNper uged ot oi £ad cehpdée aBes-, lim-
sions for shipmgnts. The calculation is performed, in

brief by nultiglying tHE it ARESHET Pt At 1 HeCEPT
eTESELPRa YAUUES |5 T OTaR, SRELE Tific CRE Bt efer A®er or In-
i nstance of ACCHPT is ant to serve one country's

all shipnents, donesttiernahntesemn; further limiting the ac-

cess rights in ACCEPT

Volume Weight

A calculation of the “cost” in the
transport chain for this shipment from
the customer. The value is a combina-
tion of the weight and the volume and
is also used for setting the price to

the customer.

Max Load

Weight

The maximum weight carried by a vehi-
cle, used together with Volume Weight
to define the shipments part of the

available capacity.

Fill Factor

A value defining to what extent the

available capacity is used, also

called Utilization Factor. Given as a

percentage of the total capacity e.g.

o
)

74 fill factor declares that the ve-

[)
K}

hicle is 26 empty.

Fixed Emis-

sion Value

In some calculations e.g. calculation

Air emissions, there is a fixed emis-
sion value independent of the distance

e.g. take off and landing.

Variable

Emission

In all calculations, there is an emis-

sion value totally depending of the
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tional, air and
system cal cul ate

Wa@RGoBOt43€£Nnt ways:

Term nal di stanc
tances. The neth
termin the Shi

L oad weight and

so on. Distance calculations 10 The

s the distance for a shipnent in

1. CGty-to-city distance. 1BCREP2007/006919
e plus pickup3&nd distribution dis-0

od to use is chosen by the ProductlD
pnment. 20 The fuel consunption, max

fill factor for a vehicle and

opé’ﬁé@l@r is |npo

rted dispanpeext ernal system which

I Lad T \AAKL ot A AdAofanllt val i

) I Ot C}\allpl € €&

shi p- nment can b
2008/ 017434 PCT/

dePiREATRS ACCERT. ThERS u@ﬁOBB%SLﬂ?pt]fjoer‘?%’fe’éssﬁga f§hipment

e setisn-pagsPbrtbyee val ues. WO
EP2007/ 006919 39 Quality |evel

De&geil pLoosuyehi
ve '1 e that tra
shi'pient and t he
registered in T-
nodel the vehicl
operator that tr

cl e- Thel amonnt| foii/vefkﬁd)wuﬁmcthper distance
ns- t|on oa .ported the

vehi cqué 1snov\§‘aL ??FF TPaRor kilometer.
Vb tlb'l@édusfﬁ)ldatoaalfdlﬂrﬁtﬁ‘@ &HH Nbase fuel
e Qperator-fuel con- If know whi ch

ans- WW@WOW&;@¥ o@dsbépméétt he

STOPTERL AT En T
registere
nodettblhe oper at

veh f++—factot
T-\\Web t%éegn %lzlcel dfé&érom and engi ne
or Vehicle type-fuel If we do not

know—vehicle ndr operators consunption, nax |oad
then use data froma default vehicle weight, fill

Théaﬁé@ﬁpfy§§stgm'§stf8§ d Qﬁﬁgé Qgerﬁicg LYR8 A2t Lmis-
engl ne no transport t IS per e gecity

sions for shipments. The calculatlon is performed, in brief

by multiplying the distance, weight and the emission values
for a specific engine model. One instance of ACCEPT is meant

to serve one country’s all shipments, domestic, interna-

tional, air and so on.

Distance calculations

The system calculates the distance for a shipment in differ-

ent ways:

1. City-to-city distance.

2. Terminal distance plus pickup and distribution dis-0
tances.

The method to use is chosen by the ProductID term in the
Shipment.

The fuel consumption, max load weight and fill factor for a
vehicle and operator is imported from an external system,
which is for example called T-Web, or set to a default value

defined by ACCEPT. The fuel consumption for a specific ship-

ment can be set in one of three values.
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15

to-city, termnal, distribution or pickup Em ssion

calculations 5 This section describes the different
wos/01@3€al cul ate em s- sions for shipnents. EXEHEP2007/006919

Fact or = Vol unmeWei ght / ( MaxLoazb/Méi ght *Fi | | Fact or)

Transport Em ssion =

Fuel Consunpti on*LegDi st ance*Em ssi onVal ue 10 * Factor

Shi prrent Emi ssi on = Transport Em ssion + ni  Stycke,

Parti, Air Express and International Factor =

Vol ume\\ei ght / (Maxl oad\Wei ght *Fi |l | Factor)

J 7

Quark Hg pbe Y EHi ssi on = @Féﬁﬁ?gﬁﬁﬂion*City-torciFy 15

—stance*EntssironVatte~>—Fact StipnentEntEssion—=
Ve Do YEm S2h on WI0| 20087 0T34 BT EBZG0 T G0GO TS 4GS
sumgt iSoreThask Nnesadr el at psrt8dgener ahiphehhe ahidelttheofrehicle is

transport. routing system More particularly, this
welglboctf bl t RRCFAVen- | FPBRSFeratesnt §-HRPektE®RsiUsiee data from

: rchiteg e integrated materi al and
aniﬁ%ﬁélﬁasﬁga%f tHLe Qi 1kinteg

onnental data planning, and in- 5 teqgrated

Opdrarspof ie Andowt St ri pLf i wa phawnwvhichMapetracur etmtantans -
distributors_ conmit to tine critical trans- port and . ,
SUMRR i QRer X HoRfds as|ROFegl B paRiPBEnEnERA Shier yehicle is
weildin. iensathe-transpoitcapdydi SteiRUbl eRell dRPYta from
I's com 10 plex, havinpg any different material and
ancemrigiormendél data comstepénasorhat sinul t aneously

£ £ + % 110
C

~ on hao 1 ]l At B n_nf tho +t v ancnnrt PDup . t

VeI L IRREXT IS of thELE rdRsPOrESt FARY. dYPRérdft nest pperators

conBum for o?hfx hey£q bpene deysd opgdat promPheBRRbult vehicle
environnmenta

weight, fill factor type. This type depends on which type of

and engine model transport that is performed, e g city-
to-city, terminal, distribution or

pickup

Emission calculations

This section describes the different ways to calculate emis-
sions for shipments.

Exact

Factor = VolumeWeight/ (MaxLoadWeight*FillFactor)
TransportEmission = FuelConsumption*LegDistance*EmissionValue
* Factor

ShipmentEmission = TransportEmission + nil

Stycke, Parti, Air Express and International

Factor = VolumeWeight/ (MaxLoadWeight*FillFactor)
TransportEmission = FuelConsumption*City-to-city-
distance*EmissionValue * Factor

ShipmentEmission = TransportEmission
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data. This preferred aspect of the invention provides
an extensi ble nodel architecture for a transport

W0 aBion3system t hat all ows 20 an i npl enent at POGREBI007/006919
environnental data in the tramsport process. More
particularly, in one enbodi nent, the present invention
provi des a conputer central control conputer for
nodeling a 25 transport capability on a conputer. The

ThigenémBbdE@BhE OkelalesPUne Gen® O AMMRI fld1 S el Bsport
and conprises an operation_ nodel type for defining a
rOoRtiRAl FYFEBR - oMergt Paxtasddsl vEadhisogaradtorpinddee inven-
cibfPEERERLS BE!LNT LLesntligh of ARl 10l LLARSRAIL Bfe for
t he physical objects. resour ceé nodel type 1§
inusgdated defénial) andl enhalirbpmehted- daewr ¢ amdeals, and in-
Each resource npdel represents environnental data
tegat PAbt BoREPOTE e §éﬂt6.lﬂaur§doaln PAAMAENS, and rul es
WO 2008/ 017434 PCT/ EP2007/ 006919 41 for allocating
envi ronnental data to the activity. An envi- ronmental
Manjaf actyper s sahdrdidet rnbagoasplcemaliitt yooft ig@vicqmwin-ical trans-
nent a ata sets. _Each _.environnental data. .re ent s
pollIb 48] AuBRY Tof F9RGaR FrafepBPtiro atsr Jhnitid d opera-
tidiel veBteh pCehe St taABBorthanapan athrabuedel tidRBport is com-
envi ronmental data type, and re- source nodel type
Plenchaohpd i sany ¢ihfareny opterépdsagef epvinegmental data

' S e ' fi i pel.u :
cofftEL syt LY. gLy ooy SELUIGRIBngpc gt ion of
thaltwsporiser to spec- ify one of a plurality of

extensi ons that augnment a nodel wth additiona

fields and semantics. The nodel type speci- fies a
Dudass el mpiskdsyapd eaaRALLASHWREEh MAGLYEET A RIS soft -

ware tools have been developed to implement environmental

data.

This preferred aspect of the invention provides an extensible
model architecture for a transport routing system that allows
an implementation of environmental data in the transport

process.

More particularly, in one embodiment, the present inventien
provides a computer central control computer for modeling a
transport capability on a computer. The central control com-
puter is programmed with software and comprises an operation
model type for defining a plurality of operation models. Each
operation model represents activities that relate to the

transport of the physical objects.

A resource model type is used for defining a plurality of re-
source models. Each resource model represents environmental

data available for use in performing an activity and rules
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that select extensions that specify additional fields
and se 15 mantics that can be added to a particular
wore@sl1743hese neasures al l ow handl i ng di f f er enPCT/EP2007/006919
environmental data. Exanplessgfor the environnental
data are environnental re- 20 quirenent data,
envi ronnent al performnce data and environ- nental
i npact data. The termenvironnental data is used for
foraghl 6tat NR§EchyReSnmehtdat @atdd t e RNUJIGRMBAYE alan envi-
requi renent data are data concerning and/or
ronmeRerkndrhy HEBPré§ 6Prr éq@pm@ge@o@dmr@lgttamafr dnviron-
e 0 ta q r e
meqégﬁ @Xﬁé gggg tgaggngépggﬁgkggg % % af@%ﬂﬂts rules
fo:er&csrsttwmaﬁg/ ar taaakpett Irbﬁltéewenﬁrtetﬂi%l between loca-
_environment. These data can be related to different
tiqi¥hects of transport. WD 2008/ 017434 PCT/ EP2007/ 006919
42 For exanple it is possible to define that a single
transport has to be em ssion neutral or that al
Thd repespotr t snofodetusypeonmenvi ogetmeert aladate hypen ssidre-

neut r al r.that a certain.5 level of _air or
souki 159e L TiPa: aRRBGCPAPALAPaBeD HTodaty, O ragighe defin-
ing WY FYoREes N tREABIuEAYEEQNBENEALIBE! HoUTRINGE datA urality
describe the ability of a "neans to performa task in

Ofrﬁﬁ%ﬁﬂ%ﬁpmosﬁhe@ﬁvrréhﬁéﬁﬁthﬁﬁ}eﬁghpééﬂowﬁnaemémgléO spec-

for_thi h bi tru o] tran ort a
63 BSibE honhi Tt bRy srcar-Shroehs Riek  shililiRe o rhae

witharaieieisnal eﬁpemdal bhyidweeghhtand .sthe modellh tgpe speci-
certain emssion, For exanple the relation between
figmR hgsonteerst éh@léar%ﬁ 8FPORN8acenividichnd nepiyeles fields

thdﬂ“ﬁﬂﬂééﬁ‘ék%éﬁgfohgcnggs %écg? nﬁdﬁhkgoﬁaﬁo%féfﬁé and se-

ef fect of the environnent, spec
mantics that can be added to a partlcular model.

These measures allow handling different environmental data.

Examples for the environmental data are environmental re-
guirement data, environmental performance data and environ-

mental impact data.

The term environmental data is used for each of these types

of data.

The environmental requirement data are data concerning and/or

implementing desired or required economic standards.

The environmental requirement data are for example: Require-
ments concerning a desired level of emissions and/or another

influence on the environment.

These data can be related to different aspects of transport.
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devi ces for reducing the content of hazards conponents
in the air. The invention proposes a conpl ex database
wWowas/okne edge in- 20 fornmati on about PCT/EP2007/006919
i nt erdependenci es between di figrent parane- ters and
therefore allows to mnimze an effect to the envi-
ronnment. The invention allows to handle this with a
mul ti - parameter 25 approach with detailed information
about the ecol ogical effi- ciency of transport neans
and paraneters to influence this ecologica
Foy rgxajepte, 1t ot serafpidliy tesided ibicoftlalt. aTlsd narles drnsport
f ield.in. del__i ref erabl y . dependent .30 on
nad) ¢ be G ERePRenerrard BY CRetneid Cradrenss e OF ! cus-
toerdgOthe ADHEEStoe bl eaneAbal ndaltdaland eIRW GE certain
nmodel s are stored as nodes in an interrelated
levehRbor it ner wirkekoaBR1 ithe 16 Ardntgdredndoner Plistol 2

Jd.s for ; a,p Lty ~of ;operation nod WO
Cl%%bé?dﬁggﬁgﬂpc%/E%%g%%%o8ggig %Xg%éVs each specifying
environnental data fromwhich material is transported
and environnental data tq which a physical object is
e kpiSio ok BRECSROANES: (g Pe CBaEEarotBes ARty of 2
medHY It ONpe FESER| adBhaKUSA Ykl aR8EHORE BY e i 3emddta]l im-
specified by the 5 operation nodel. In this manner,
padiot FAn rexappie &ad Bhibr 8- thenctababalatysade aateuck to

siqul taneously_represented_ along.with . tinmng . o
SRS o S BT WA RGHE Vi €1 BLYSAREdr PRGOS S pApecific
parsfidtdiwventéopeci @1 pdekighpl andf efiza Lr aAspokt cextain

plan net- work nodel 'is constructed upon the transport
SRS k TP X2l AntBBeF &l PEACPI RECHBEBI tPPpe kild Arsd@rs
and C AN Fobl 4L Abh! ¥s0bns0PRRA! L ANRRLIBTRARk R FACR uges

operation-plan nodel represents a plan For perFornlng
meaars acttlvid ypospreeencéleby afi oper ahvomonmedel,. eApecially
dedfﬁggn 5¥F¥éiung§|tﬁgpgoh%eg%egft8aggiagecgm g%%%ﬁé in the

air.

The invention proposes a complex database with knowledge in-
formation about interdependencies between different parame-
ters and therefore allows to minimize an effect to the envi-

ronment.

The invention allows to handle this with a multi-parameter
approach with detailed information about the ecological effi-
ciency of transport means and parameters to influence this

ecological influence, for example by using biofuel.

The presence of a field in a model is preferably dependent
upon a value of another field in the model. Defined operation
models, environmental data, and resource models are stored as
nodes in-an interrelated transport network model. The trans-

port network model is formed by a plurality of operation mod-
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ity of resource-plan nodels. Each resource-plan node
repre 15 sents a planned usage of environnental data

WO epsosBEAt ed by a resource nodel. In one prefRCT/EBR007/006919
enbodi ment an operation-plan gdel type is wused to
define a plurality of operation-plan nodels. Each op-
20 eration-plan nodel represents a planned transport
route of a physical object represented by an

elen¥htpnspatakydagacakemBihentA1PdaR anewRl kHREEImdterial is
formed by a pFurathy of operation- plan nodels each .
trapapp¥yeAgandsenvésopmgntaddepsaptanvbdchoa phyisderli pbject
. P ] h ct.l Vit cifli t pera_25 . _
1o PEELOLTRROCI ST L 1y ARECLLLETLRY, LDR0SE8ET cnviron
metial tdapanusaddineperfbomi hg Bhdeacefiviie sparsFdEd by the
network nodel. Ac- cording to the present invention,
OP{FRL1PRANERERL - néRwbRkSnBaERETy eBPéE‘e RE@NEBSFthiANG je@yiron-

meﬁ%a?m@$t§aﬁs95ed99§’s@HQIEPHeBh%TyOQggwgﬁﬁn%% €l1ong with

represents that which i's planne one. 30
tincnoradongt taione hspeeenobhctheipiesenfcepyrditigono edeh pre-

nodel type has one.or nore extensi on points that
sero 1B} boBx. CPGOPheRoRLAD FOUeP F5BESPRYSr ddr BGh net-
woBHIPROdE1 the &shotratteq uperdedet Qrﬁhggb%tt Retueek model.
defi ned nodels. For each extension WD 2008/ 017434

An pEIRERDOT7/ DU8Y19odad pybat isauasdr taagedénece durality of
op é%f%ﬁlﬁggneééggféOnEgggrﬁgg%agioggr gﬁuh%ﬁgﬁsgggEF%%nts a

e user's system ~Accor 0 anot her  aspect 0 €
plar eBentpénvenni 09, anexet alri ey epepresehtadupgr as operation
transport nodel may share_data in a hierarchica
MOgekhifHnt $ERUECE 2P+ 20 18988 F¥RF| L&sUsedetRodefine a plural-

it%{Hf”féébﬁ%%egﬁ%%ﬂemgééﬁsQfE&Q%yPgégﬁEchggknu%b@%ihrepre—

I's specifically overridden esignation in the
semmiel .planmedtuakgeonf rehvinopuertal npheaentprgseneéed by a
achi ngs 01 the 10 present invention may provide for

t
TSR A ITRRt T vi ty of model o

In one preferred embodiment an operation-plan model type is
used to define a plurality of operation-plan models. Each op-
eration-plan model represents a planned transport route of a
physical object represented by an environmental data element.
A plan network model is formed by a plurality of operation-
plan models each specifying resource-plan models planned to
be used in performing the activity specified by the opera-
tion-plan. The nodes of the plan network model are built upon
and refer to the nodes of the transport network model. Ac-
cording to the present invention, the transport network model
represents possibilities of what can be done, and the plan
network model represents that which is planned to be done.
According to one aspect of the present invention, each model
type has one or more extension points that may be used to ex-
tend the basic model type in order to support the information

needed to create the user defined models. For each extension
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using the famlies feature. It is a technica
advantage of the present invention to use extensions

wo oodeii4pe the el e- ments of the transport or BYBFERIN7/006919
bei ng nodel ed because it re- guces the anount of data
that needs to be stored in a nenory 15 device w t hout
reduci ng nodel i ng power. According to the teachings
of the present invention, data for each el enent of

poiﬁ@ n@d@égg ﬁ£9n§8955t'§nsgﬁb§gp95a@en@§%eﬁg1%nu%%'model a
or transport network nodel. The data stored at

pantn©@ban0ﬂ@pesesofohhy uherdatayscﬁmthACﬁpgﬁdgg to another
corres on%in to t e.exteg3|ons 20 it re sel ect
u

ed
A ek ey Prngety ciBRFRhLeRNopeebrl s1ehERhs OF = user's

tr&pepdit ymb@e1 eagh 6RatbebdtAOinchOBEBrAYchiealS¢ashion re-
Theref ore, the use of extensions reduces the size

ferredi ¥eneht famdtiasnenory device in a system

i mpl ementing the present in- vention. The centra

control conputer of the present inven 25 tion can be,
Ondutodwl helcessasi ay] offptkeedaed ofi njeoppeeht model unless

.. oriented pro of _ obj e¢ct oriented

lt;ﬂ§mﬁ2ﬁﬁﬁﬁb %Lﬁ $¥§L§$ﬁﬂlP&néoé@sagﬁaBFOHUPPIﬁh@ model .

A dPES, Of coRELL S é@ﬁ%&éér ghﬁiéﬁsﬂélﬁéeﬁﬁat%eQEhEB%s of the
pl anni ng problem 30 In one enbodi nent, the present

PreégREnt 1 wrept byn desy apsovidar Eorbdsed eéﬁpqtevlsyspénmodels

for de vari pus_transp
usirlh SRe A 185 EERrhhar not  Sacpof eoRiiNB el M proe of
t he? Q08 SHId 3t PEA¢ EFR 003/ Q06894 Rt eAS1 bAst tangp@hihedthe ele-
particul ar physical object or product. The centra

meTgehiQlol LRV NPKRRFOMEY aF sty Beeliskeirs wedeled pesause it re-
cudb P OBl 2 QPRI . T SR0ICEE o genory
deuvi@nspiorhouts redied tog usddgl 1 g egower. According to the
teachings of the present invention, data for each element of
the modeled transport is stored at a node of a user model or
transport network model. The data stored at a node comprises
only the data for the fields corresponding to the extensions
that are selected by the user. The system does not store a
zero quantity for each 60 field not chosen by the user.
Therefore, the use of extensions reduces the size requirement
for a memory device in a system implementing the present in-
vention. The central control computer of the present inven-
tion can be, but not necessarily, implemented using object
oriented programming. Use of object oriented programming sup-

ports simultaneous use of multiple types of models for the

different elements of the planning problem.

In one embodiment, the present invention provides a software
based computer system for modeling various transports. For

example, the computer system may model a transport means used
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primary nodel types: an operation nodel type, an

environ- nental data el enent type, and a resource
wore@slo14ype. A plan for that transport is simPCHEP3007/006919

nodel ed with three associ ated4s0 prinmary nodel types:

t he operation-plan, environnental data- plan, and

resource-plan. A user uses a nodel type as a tem

plate to create a nodel. For exanple, an environnent al
todatansebeneat paypeciid aus ethylsd caileabg eatnmodelpraiduct . The

envi{onnenta data. Each of _these user. defined nodels

CeRETRt oY BUCHRL aCRPRHLER Fa¥salegnBForSeetRoMedtddd R¥educt

di St HEBhE Soh BASAREL . $h§u5?d9lchgxaeso¥8%% BY-dlee Fulfillment
system are extensi bl e in that each nodel type may

tr#pgeovhe or nore extension points that allow a user
to custom ze the nodel to represent the user's
transport. For each extension point, a user may

In CHOOBEL & o8l NEBHAQUBeAXt BNt 28n8pORE tBempAG1EMAtIIi®g three
best suited to define a particular as- pect of the
DPTrifRafy sneyRt chYBeSt r aRspBrratEgBhTAEEe| tYPEe Raseaviron-
j r Lhed ensi.qn L.C s
e S e R T R R R
fodatlmandraespert ngsassocilarég motbladmedeh typees Eheseiated
extensions. and fields 25 define the way in which the
PT el T?fg%ls FYREF Act he FIRRTALAPT- HOFIneAN S AERTERal data-

pldef ided hyssuredebiiypen QBerexte8shonofiel t8Rehas a tem-
extensi on point of the nodel type, and data for each

platie| e gfrediee mddeddeypeFandesarphsi oas. eRysspbmental data

feat.ures of. each.,of the del types are discussed
eleyie!| B o (S e (EeabEon AT SFoetiiftRRthca] data.
Eadlo &f ediesoOpesat i @9f I1dd ab8elBi €8 &epregellt a node in a
activities that can be performed. As used herein,

ErangRATH: | HH WRdel TP OheandsSar géneFanskestl Foe Hodwd
xRS 58 O 00T OO HELLIN LBk bt o
type may have one or more extension points that allow a user
to customize the model to represent the user's transport. For
each extension point, a user may choose from numerous exten-
sions the one that is best suited to define a particular as-
pect of the user's system or transport. Each model type has a
list of predefined extensions from which the user may choose.
Each extension defines fields that extend the data and mean-
ing associated with a model type. These extensions and fields
define the way in which the model types interact. Each user
defined model is defined by a model type, one extension for
each extension point of the model type, and data for each

field of the model type and extensions. Possible features of

each of the model types are discussed in detail below.

The Operation Model Type may be used to create operation mod-
els which represent activities that can be performed. As used

herein, "operation model type" means a general model for ac-
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node" and "operation nodel" are used interchangeably

to rep- resent a specific operation defined by a user
wa@I2008Q114Be op- eration nodel type. This convenPdDEP1087/006919

al so used wth respect 5 to resources. An operation

nodel type nodels a transport, ac- tivity, or action

that transforns or noves physical objects resulting

in a transport route. QOperations nmay require resources
tiwithespehati magkbkl sodéhesebyl@heesofitees s 0depdiyt ion

i.nclude transportation and/or storage. An operatlon
modan #8d aRpeRarbHer BPAIrésoareelsefi tlﬁtﬁrﬁk@r&ﬁa ¥nto rep-
rebbABSa 8PdcYitp 6{3@99%589 gkathedn %,e%dlfé%&%m %nd op-

single activity or a whole series of activities can
erabgdonSmetied wyph - aTbnﬁgbenUpatabnons Eﬂﬁ@lusednwmuhuwespect

for havin ufficient flexibility to di verse
to LFFONTPRS. AOpPRFERFEaPeREIa nbND ol orRa g vdidtport . ac-
tivl tPWsoR hedibAdthat beafBdekRd 3% mbWRlsy phyRAdd LW ect s

kKind of operation that con- sists of other operations
resphtingeinud thaBegashceOuthe rel a 20 tionships

bet ween those sub-operations can be different de-

pendi ng upon the chosen extension. So, an operation

Op@ﬁmtﬂaﬂelmaysfathréouébagréassemuhnspe@ﬁf1Qpem¢ﬂixywsThose
al l owed to _spread), a_transport route routing (a

TERUGHERR MBRC b pBFhL iBRSUGR ERARERPTEREASPORD aﬁe%qcmaese

one another), a set of operations that can be run at
the sane tinme, alternates (a set of alternate
An opeent i D08 ) caandset Ary numhbrnafinasouEaeBhemiuﬁldjfferent

routi ngs are nodel ed as o ons, can be _put
ruf PR G HEFBnSCo90°FaR. Skahbl 870 SBRnpre Sourh
sifPEs addoDviey 68Nsi shoDé detiebebeNtcOPOLiRtiiec@NSan be mod-
cal l ed | egs. WO 2008/ 017434 PCT/ EP2007/006919 47
eled with a single operation. This is important for having
sufficient flexibility to model diverse activities.
A preferred embodiment of the invention allows a routing to
be modeled as simply a particular kind of operation that con-
sists of other operations that are run in sequence. The rela-

tionships between those sub-operations can be different de-

pending upon the chosen extension.

So, an operation can model a simple routing (a sequence of
operations allowed to spread), a transport route routing (a
sequence of operations which must transport route into one
another), a set of operations that can be run at the same
time, alternates (a set of alternate operations), and other
combinations. Further, since routings are modeled as opera-

tions, they can be put in other operations.

For example, a simple routing operation may consist of dif-

ferent operations, called legs.
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An operation can also nodel sinply the environnental
i npact data for transporting a physical object
w@ opsnat4Bons that just nodel the transform of PEITEBL002D06919
obj ects, but do not nodel thes7 environnental data
required to do that). 5 Simlarly, an operation can
nodel sinply the environnental inpact data for
transporting a physical object. Oher operations can
Ant$§%&éﬁ&$&n@aﬁh§1§8Vh688meBEﬁbly”Eﬁ%ten%Qﬁ$ﬂM%dMéﬂ11mpact
operations that properly consune environnental data.
datrpri@ix aprespepheng r anBpyei cadf phaeetddbpggations that just
r 0 t e e ded j ust
mo%é’f x%é p%‘».f ﬁ%ﬁ!grnéf f gf1§29§éi 8b§%§t§, Hoggr %é%agle%st model the
envidt@ifact Ay Such paglaged 6o datahbases transport
ext ensi ons can be provided with the identi- ca
specification. That transport generates a routing like
0Ny S0 aut o- a b e
S i o R IR e e e e
1mprde&Ewaﬁ@agﬁr@msphetbpgratpbysiuadebbgype.deS|gn IS
sinplic- ity and consistency. By providing a sinple
buil ding block that is extensible and can be flexibly
ot KON heeh M bhis Ot QT Shenac8hBahedeBk ehvAiRd@hcREal impact
capability is provided wi thout com 25 plicating the
datgpimioh stpprat teresthah PHAPBERAY, COREURME enyafronmental
datd erations and resources can be nodel ed i n adequate
etail and tinme. A user may select an extension from
t he operation nodel type 30 to, for exanple, define a

transportati on nodel. This nodel may contain a
FO%N%%RWR%?Mrﬁﬁmec%ﬁ§@%ﬂ?rFlﬁ%fFU?relQﬁgﬁﬁﬁswﬁngﬁﬁlons such

héﬂ”éé&ﬁﬁké@'ﬁbéﬁ &1 7B, 4bjcl uéﬁ §u§§ﬁ§oﬁo¥€ﬁons of trans-
2008/ 017434 PCT/EP2007/0069

port time. For ease of 1nterfac1ng such packages or data-
bases, transport extensions can be provided with the identi-
cal specification. That transport generates a routing-like
operation containing auto-generated sub-operations that con-

tain the different phased resource loadings.

An advantage of the operations model type design is simplic-
ity and consistency. By providing a simple building block
that is extensible and can be flexibly combined with others,
a great deal of modeling capability is provided without com-
plicating the common simple cases. In this way, the critical
operations and resources can be modeled in adequate detail

and time.

A user may select an extension from the operation model type

to, for example, define a transportation model.

This model may contain a predetermined, constant time for

loading material, followed by a run time which is a factor
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48 that is multiplied by the quantity of material that

is being transported, followed by an unload run tine
wWoRi081017434 con- stant. The | oad, run, and unl oaBCPER2EF006919

may each require use of diffggent resources. 5

Operation nodels represent activities that consune

supplies, transport physical objects, and/or utilize

envi ronnental data. Such operation nodels define the

th@€tiyihh 883 pNdelr Bget hdeBeRnttiicy Y nARSLirAl Mkt R being
transport. In transport, ‘a 10 sequence of operations
trargspefeededfodblawed byusihngnliadoutimd ines whaprte sishteeh -
a eration_model _w th.a _routing extensio whi ch
=c Qs BT hEA s Ror o PRAPD Rt Y e Elhfite use
of selfieeeent ofegbliecesperations. Sinmilarly, the
specification of alter- nate resources, alternate

operations, and alternate routings 15 can be done wth
Op &b OP&H %6?@1 ﬁDPS%réBQnE” aBXGENTHQL W Gh ﬁ%gdnféess%!}ﬁ ies,
ehavi or of that operation. resource nodel type
trdrespsed ploysieal eobgsotsceandgels utdiicde reepriesemiental

aspects of a transpor hat, have predeter- 20 m ned
G e S HEPa TPOP | B BRPREE ANPegtiies Tebaithyprece-

ded®Pr @SR ndg PSOhEESai At L haBSRYLhsPLRFESIn AXRRPHAL a
model may represent a transport neans such as an .
seqigmptarel epehapions iastraérrreduso msl emaonitigia.hé routing

. environnment al _ | C ata. of a transport that .has a .

5 SRR L il QRRERP APPSR I0B RN, SR M hpension

whidsh cfhiole €ntissivehavibe bESenaeeomedal ibyp@ome a sequence
praovi de various extensions_from which a user may

of Aidu¥e IRFKRYE MRS anS HBL bak l¥ny thenARRCAIE icgsden of alter-

naﬂé“?g§6ﬂfgegp éi@ 1£208P8 EraEQEngxa eal%é?dgyéafgﬁtings
? ave e

30 tension nay only single fi setting a
canripd mMgmerwid th ramnepeaht lahamodrdt radntin Sutknsion which

deff%gguéﬁérggﬁgvfg"ogoéhg%_operation.

A resource model type may be used to create resource models
which represent aspects of a transport that have predeter-

mined environmental data. For example, a resource model may
represent resources in a transport process. A resource model
may represent a transport means such as an airplane, a ship
or a truck, thus implementing the environmental impact data
of a transport that has a predetermined environmental data

limitation (such as carbon emission).

The resource model type may provide various extensions from
which a user may choose to define an actual environmental
data constraint on its transport. For example, a simple ex-
tension may only have a single field setting a maximum envi-
ronmental data constraint. Such a resource model may, for ex-
ample, represent a truck which has defined environmental im-

pact data.
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anpl e, represent a truck which has defined
environnental im pact data. WO 2008/ 017434
wWEABEPAGO7/ 006919 49 The environnental data PPEP1097/006919
used to create environnental sglata whi ch manage
physi cal objects transported in the nodeled system
In other words, an environnental data elenent repre 5
sents the nmanagenent of a particul ar physical object.
Additionally, the environnmental data type may have an
exten- sion that defines ordering policies. 10 A
The remshePRMABE Adr RafBdElyPes 18§ s6eoft qusaieades igmsti ronmental
r [ r The
a= L oreien e S o opnRg: SpT E5 s, PRI Y el Sroerea
sydtemspbntopheehwogdt) he waedrohacimrAgeaa Pldmdttirrepre-
A user defines a |evel of desired en- vironnental
SeRTfhach® JARRABFMSBF effi AgPABEEFULFEe ®hyivd deHe ok o -
propriate extensions of these nodel types, as
descri bed above, to formnodels of the el enents of
Additeierel by, tthﬂsenpérbnm€heaﬁod35aiMypean@gomamﬁﬁannéxten—

i qgl %.ge conne ed_to- ?ether in many different

S1Qfys't% AThtRYE EF ?EFQHtPP 3GIE Transport networ k
nDdeI represents all of the possible inter-

connections between starting place and destination of

A QWSRQ%S%%FVOBJF Padephysi eaFebbpéctiser2siek imest aiadad s
d
nAdERRPHIc TELPCK, R CEERLEETLanlg P38 Bl req goges

deﬁxnﬁeafor1euamphspOthetosbe'ﬁndehﬁdpofhewh&@hrab to be used
contr ol uter of the present invention uses the

o MR d ?%l%ut?ﬁnsﬁoPFeﬁe?ﬁéFReﬁoéeﬂeW8 lcpdadesired en-

v1ﬂ8ﬁMEh€éM iﬁ5&869@£tggb9 Qéﬁébeyharmoéglnﬁ %'ahnd the ap-
transport route pat to nodel a transport he in

prapyricimesteensibeles of theseramadpdbrtypneswork dedelrileed

abgG%, to form models of the elements of the users' trans-

port.

The nodes in transport network model may be connected to-
gether in many different ways to achieve different results.
Transport network model represents all of the possible inter-
connections between starting place and destination of the

transport of the physical objects.

A preferred transport network model represents the possible
routes that material may be transported according to a route
in a transport to be modeled. The central control computer of
the present invention uses the information in a transpoft
network model to create plans for implementing a particular
material transport route path to model a transport. The in-
terconnected nodes of the transport network model used to
represent a particular plan may be referred to a as a plan

network model or plan.
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represent a particular plan may be referred to a as a
pl an network nodel or plan. WO 2008/ 017434
wEBEPA807/ 006919 50 The central control conPUL/EP2007/006919
according to the present invese tion may create a plan
network nodel as a result of several different
events. In general, a plan network nodel provides 5
definitions as to quantities and timng for elenents
of the nodel. For exanple, the inventory level for a
physi cal _ obj ect _managed by a particul ar environnent al
Thejfentag!l dFeptbel ofPaRuUtSr] sRaprdirgyér. the present inven-

tiﬁg&g?' c};EQQEé"% ﬁ?gﬂ“h@'&w@%}é fbgahe -3 ol %sﬂ%"‘%rfk several

reple ing the inventory of
diefereonnenéat sdata. geﬂbtaﬂnaalpébm,netwbak m@ﬁeﬁeprOV1des

reated using the transport n wor k node
de {ULhoHRRS 1 35 ChRt GHBPCOFAEFs AMFhs LBeAEr APTcGREMERGS Of the

modLIP Ut &F @ia&ﬁ?efr@ﬁ@nﬁnbgﬁﬁﬁkzomeqéﬂ ¢beake pRyRidA1 object
net 15 work nbdel as fol or each activity in a

mangged sbyr@nBarpwu;Larhenyewpnallen@@ﬂ;t deltacomputdeop below an

creq%ﬁ?o geration plan nodel from an

alips h model type using extensions from the

correspondlng operation nodel. The system provides the
operation plan nodel wth the start and end dates,
They|qeRtEd b QONEEPECEPBRYL CANAAYL REFAE RS 8r RapRoRSkEOFE] model

fol Qrgﬁé?lfslgw £RL i‘anﬁEEEg%i” tﬁé@c%kr%oﬁfnegﬁ%tl data.

operation each resource node hat is use
Aluqmn&ulvmﬂpla@ plahemagnbeabreahédousangpuhertmaaap@xt net-

res ce p an nod roma resource | an
work e T o e IR EE oh CUEFBME R o RiRRs oy o ThR CFBEs el £on-
trd‘iodc%mglﬂ_ r SYSt €Ak PpPuLERS &Heehﬁioﬁt)hhag;ec%a@emad@lan net -
of the environnental data reserva- tions

wonlt avede brastfoyloke. operaehoh praavabiiels. aFysegdehtrans-
porfl- ML ONENLE] 98488708000 kOcMLE P BBk at ion p1an
model from an operation-plan model type using extensions from
the corresponding operation model. The system provides the
operation plan model with the start and end dates, alternate
selections, and other information needed to form a plan for a

particular execution of that operation.

For each resource model that is used by an operation plan,
the central control computer creates a resource plan model
from a resource-plan model type and the extensions corre-
sponding to the resource model. The system provides the re-
source plan model with all of the environmental data reserva-
tions placed on it by the operation plan models. For each en-
vironmental data according to which physical objects are
transported or to which physical objects are transported by
an operation plan, the central control computer creates an
environmental data plan model from an environmental data-plan

model type and the extensions of a corresponding environ-
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30 transported or to which physical objects are

transported by an operation plan, the central control
W@owp/iEB4 creates an  environnental data pl an POOEP2007/006919

froman environnental data-plen nodel type and the

extensi ons of a correspondi ng environ WO 2008/ 017434

PCT/ EP2007/ 006919 51 nental data. The system provides

a plan nodel with inventory |I|evels, ordering policies

me@dfdl agyt 8t hehei B{, ot Bat bebviaeded annpln@faiellh(Wlth inventory
managenent of the_ transport route of physical ob-
leyelkss @ﬁd@ﬁénﬂrﬁﬁébéﬁﬁs gnpr anyr gbhgrt Rafeamatdion needed to

pl r?”{ﬁg'mgﬁgg EEF #@C%hgnﬁrgﬁs ¥eteys tar o’fo%%a)srl%aei ob-

ranspor use I a transport uti

jeswstEn]théetﬁanbpaktcontroI conmput er conprising: a
plurality of operation nodels defined from an
operation nodel 10 type and stored by the conputer

PréySELP vy eaRb QQEE%HOEoHEQSh cBﬁBﬁ%é%ntfh?l%t%n%CtaJsV'styystem
t hat can be perforned by a trans- port; a plurality of

foemddehimeat al tdanapdeti negabidatan énv|useonmentamansport
e and, stored he co ut er. sys-.

| t t
rofiife hiFTehneibe, 2RAr2aYl EhnbYor chrEBiREr o TR as s

pldEa TORY I 6f | bperat i 6ANGBEEL s HEEneH FRbRI bal o@%tﬁé@%n model
activi - tIeS the activities represented operatlon

LYRR RIS, S‘E%ée@p]@?v'ath?l 6ATRVBECr FypEcEndeanli pesmaktign model

el e dVPg cagh.Bev 00, AcnBLUERLT LY OF ELekdn del L 0de

attri dvant ageous i enment at
porenta gblwoanl i oy cﬁnEnpmtenmeneaatésthﬁbfanbﬁamsnmrhn envi-
net wor deI stored by comput er

ronmgRLdel %ge}%%egbngP?oﬁnﬂoagpgedThg thngﬁgppter Sys-
t eret QLK @@fooﬁﬁ@ngglfQé@gdep¥méﬁg pLptakihyi % r&2es for

operation nodel s, each specifying environnental dafa
cordoool Hing nay tnamﬂp@hthOQteabflsmatanspbrbedween activi-

ties, the activities represented operation models; the opera-
tion model type and environmental data type each having a

plurality of fields defining attributes.

In an advantageous implementation the central control com-
puter operates with a transport network model, stored by the

computer and interrelating the operation models.

The transport network model can be formed by the plurality of
operation models, each specifying environmental data accord-
ing to which material is transported.

A material usage is preferably represented by the transport
network model along with timing constraints between activi-

ties.

In a preferred embodiment the transportation system, espe-
cially the central control computer steering the system, fur-

ther comprises: a plurality of resource models defined from a
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A material usage is preferably represented by the
transport network nodel along with timng constraints
whedosoensactivi- ties. 30 In a greferred enmbodPOERP200€06919

transportati on system espe- élally the centra
control conputer steering the system fur- ther
conprises: a plurality of resource nodels defined from

B RO LI SO O0RRYS s e,

pueaeh éa&ﬁu&égomﬁéélmb@@ﬂe&@@ﬂé&éd@TﬂgWéﬂvyﬂdﬂmékﬂéa data
avai |l able for use in performng an activity and rules

avadptahile fegatishgisapasitoymiac ke actiivity, anse rules for al-
1 t ent.e eratio el the
oZEELNA! KakSUCPIEOLE0,S BNLAYRET WAy Yiresentea
by dehi opegaationi botied; the tea@@m@@tmb@bWOt&pdﬂMkﬂlng a plu-
rrel.a |ng the resource nodels as | ogica

raLb‘a%sehél? gst Agh4Bore AELREPRERSdelt hfa ] rR@sRIREE Betwork
mod &1 MBdrPHed @hHerE@thXn@ftﬁQeE@%bggchngﬁl%a%% &oglcal

speci fying resource node havi ng envi ronnment a
nogged in performng the activity specified by the

operation nodel; such that both material and

envi ronnental data usage are sinultaneously

Thée epresepded hytdbrkhRobieanspor Furehwer keN®dened by a plu-
referably but not necessary along with timng
raebngtPhi %@%r%%%eﬁO%ﬂsvﬁﬁpbs sp¥Reéfyénar gk sevmceomodels

ha&%ﬁ@“@ﬁ%lfén%@ﬁtgfagykgaﬁ ggnEHt ér&%%ﬂlﬁﬁtgﬁtag%%lv1ty

for”storing environnen ata a erconnec
spéﬁhflemsbyothenspesaandhomodémersaehpuhatSboanahbee&ﬁal and
handlln or data. Preferably the central contro
en ‘i%%a PPRICWRT R ﬁé'ﬁHitFB?OPﬁﬁaYeﬁ@ﬁF?ﬁﬁnted by

thé”B%éﬂEE@%Eaﬁegﬁéﬁk thdaks, fﬁ%e?éﬁgﬁh?e89§shgke Egessary

connect the central contro conpu r to at eas
alae witHert Dolpat eenshirzhnts| besweseracbivities.

The central control computer is for example a computer with a
database for storing environmental data and with interconnec-
tions to sensors and/or other computers capable of handling
sensor data. Preferably the central control computer is cou-

pled with means for implementing environmental data.

It is for example possible to connect the central control
computer to at least one other computer which allows user to

define values for environmental data.

It is advantageous to sign different user rights to different

users and/or different types of users.

For example a customer is capable of define requested envi-

ronmental data.
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define values for environnental data. It is
advant ageous to sign different user rights to

walpdoBpraat users and/or different types of USBCEEPB07/006919
For exanple a custoner is capgple of define requested
envi - ronmental data. WD 2008/ 017434 PCT/ EP2007/ 006919
53 This allows for exanple a user to choose his own
| evel of de- sired ecological quality of his

Thid aBPONE . £EPT e RXAPPE €2 CHOES- tbNEhEBEL.- BALSSWAN level of de-
transport. 5 It is furthernore advantageous to assign

sixgdhercoleohical oquat hey efpbisotrasepsrt)t fiog eaample choos-

. exa e possi bl e operators of the systens to
in n%$P %flgghgn ?}Q%Q%#gﬁ{

ene andltn regard to environmnent al

data. 10 This handling is for exanple bases upon
ecol ogi cal standards defined by conpetent authaorities.
It 148 i U the HEP RO r 3 vanERe8ge8usCt 8SFhBReRERETafF1ghts to

ot%%yig alysdata type wherein the environnenta
ata g§pen%as an opera- 15 tion that defines how data
managed by an environnmental data elenent is stored. It

is furth dvant that th ' |
TE G5k oY o IHRL &P UTet BT ohot RALCHePPRES CHGR, filt. Tt iotems

to | S B&RdyEeda | H&ﬁdﬁﬂndgnwimnﬂ’eggaa gat aneledBRktntdd Wata.
is further preferred that the central control conputer
Thigoipandetna p$ uFer i examplecbaarecunpiersodepinad Btemdards

de@?%%%&%?&%%ﬁﬁ%?ﬁ% é%@ﬁo@ggiég9red by the conputer

each resource nodel represents
environnental data available for use in performng an

activity and rules for allocating 25 capacity to the
ItzﬂﬁiﬁHWS@e?%%r%c%¢W§W93$%%V%SEﬂtéﬁp%?mﬁﬁtoﬁp enydrepmental

datPd8)pe WHEE £ h thee eyd { PoAROLEL1 dakeat ¥PBel RELULES opera-
tion that defines how data managed by an environmental data
element is stored. It is furthermore advantageous that the
environmental data type has an operation that defines how ma-

terial is received into an environmental data element.

It is further preferred that the central control computer
comprises a plurality of resource models defined from a re-
source model type and stored by the computer system, wherein
each resource model represents environmental data available
for use in performing an activity and rules for allocating
capacity to the activity, the activity represented by an op-
eration model; wherein the environmental data type includes
an operation that defines how material managed by an environ-

mental data element is stored.

The specified operation model contains information about the
operation that defines how physical objects are transported

or supplies are handled.
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an operation that defines how materi al managed by an

environ- nmental data elenent is stored. 30 The
wa@p@sioiised operati on nodel contains informati OPCEBEP2D7/006919

the operation that defines how physical objects are

transported or supplies are handl ed. WO 2008/ 017434

PCT/ EP2007/ 006919 54 Each operati on nodel may specify

anot her operation and each environnmental data el ement
Ead®BYosPESt { ¥nanoaBayi ﬁl@?n‘éﬁéahf'ynhnﬂaﬁterf apledtat i>Ththd each

usage of environnmental data that may specify a range
enmrom@@%abudaﬁg @hPEANE hBaKpEBECTL §YePPe W EOIeNtal im-

gEeE§g¢ enbodi ment further conprises a conputer for

I'ng transport capability. 10 Advantageously the
central control conputer conprises: - a data st or age
devi ce operable to store data relating a nhodel of

The rysRIRr et c%agbrinntalaﬂaEQeEBf‘Fowa}feﬁaﬁ?lépferaama@ge of
daé@sS&&%fnga&ﬁléﬂdtﬁgumo&élphgdef9eEB§vgata storage

device and - a plurality of operation nodels defined
fron1an op- eration nDdeI type, each operation node
that can. be perfo

a preFEEErt Sbodindgh FytiptEnbeRBRAEREar GATRUNER daF mod-
eliﬁ@nﬁﬂh@breocapwnneeyal data el ement type, each
environnental data representing rules for controlling

a transport route of material between activities,

Adxéﬁlféae%é‘ &e@g Oﬁﬁeeééﬁt%l ”’898# {;WS?&\?Ht? V'c%ﬂ;%’ﬁ'}} F

c have pl urali S I ni ng
att¥|huﬁe$a %&oragdldyvﬂmyﬁbpaﬁahﬂé<Uﬁxhﬁore data relating
intery gl %t Imrc])%etlh%fort):(:erra%tslp%nrt capability;

- an execution memory operable to store data and cou-
pled to the data storage device and

- a plurality of operation models defined from an op-
eration model type, each operation model representing
an activity that can be performed by a transport

- a plurality of environmental data defined from an en-
vironmental data element type, each environmental
data representing rules for controlling a transport
route of material between activities, wherein the op-

eration model type and environmental data type each

have a plurality of fields defining attributes;

- a transport network model interrelating the operation
models, the environmental data, and the resource mod-
els as nodes, wherein the transport network model is
formed by a plurality of operation models each speci-
fying environmental data according to which material
is transported,such that material usage is simultane-
ously represented by the transport network model

along with timing constraints between activities.
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nodel s, the environnental data, and the resource nod-
el s as nodes, wherein the transport network nodel is
wo eoosm74by a plurality of operation nodel s eacPCHERRINZ/006919
fying environmental data accof®ing to which materia
30 is transported, such that material usage is
simul tane- ously represented by the transport network
nodel  along with timng constraints between
Itadfi frrrBsr Wivaon0sserrs34oPOT/iRRZE0H (B9KkIl1t56 ¢f resource

h il I [ it f
wobUEK"8ESRUATLEBRYE LEAHEE) S APINEAL! JNl rqppuree

moéat hrepseseneingdal i Fepmesealli B ten\dvon@ital rslat@se in
avai l able for use in performng an activity and rul es

PeFbPTRINYCARI AGt &MY FYoARENTAILES datta &ld QIvd g ierfironmental
er LEesRAIr .t i ralj fields .

oo O 55 IOSEL, ! VRE SRENRGE Bty B L AP 85

ralutvhef foehed 8gfihéngl atakibytefs;opdrattiremamdal s network

mofef arSRRker ! FORRPAoRH her BLTaRATH: Pl FRETAOE byl s
ea@@eéﬁééﬁﬂyﬂg?nPQ§bhr§éCﬁoHE§E ngﬁn@agﬁvfﬁodﬂgﬁtal data

envi ronnent data usage are sinultaneously

use@ptlesker Berpyng heher anspui tyneprerk iiesdély tdleompasiathion
LM n i b en_actiwities. A preferr

mod e R e Do BB e Toablt K5 e Rian: g usage

aré us el t aospus Besrapreyehvalli by eheCapabishidnt et model
In transport routing systemon the conputer system

alend Wit ddt MERFpr PRF RER 18EEI RERYCENpRG LAV st
operation nodels froman operation nodel type, each
operation nodel representing an activity that can be

A mezfermel dypoedimamspofta dethodnfoa 2Odplinal iat frefnsport

£ environnent al data frqg1ag.environnenhal,dat% el ement
URtAsE AT BT rdhner R At bhes PEpFaBaRtilhGYr s Uss 1n

tr &R |4 Bnd rapshahtoh othe 8bmpater al sheteehe method
coégﬁi;ggéfﬁaefining a plurality of operation models from an
operation model type, each operation model representing an
activity that can be performed by a transport; defining a
plurality of environmental data from an environmental data
element type, each environmental data representing rules for
controlling a transport route of material between activities,
the activities represented operation models; and interrelat-
ing the operation models and the environmental data as nodes
in é transport network model; the transport network model
formed by the plurality of operation models each specifying
environmental data from which material is transported and en-
vironmental data to which material is transported; such that

material usage is represented by the transport routing system

on the computer system.

The preferred embodiment of the method further comprises a

plurality of operation models each specifying environmental
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the activities represented operation nodels; and

interrelat- ing the operation nodels and the
wepnwsoonraent al data as nodes 25 in a transporPCTEP207/806919

nodel ; the transport network s®del formed by the

plurality of operation nodels each specifying

environnental data fromwhich material is transported

and en- vironnental data to which material is

dat4 apsparvedchsuebethall iBBteEngbotsade drifl fepriaseiteattal
by the transport routing system 30 on the conputer

datgstenyhipe Breesipédienbsanserrted it weaketHed fnmtteﬁ@ral us-

o€ 8165 Sen P B LePLBRShLFoRRRIE ) along wien
t 11RG1g EE200T+ 80604 9bebhedat actiomtukisch material is

transported and environnental data to which materi al
is transported; such that material us- age is

Thf@%ﬁé?@ff"é’d bymbb& i hEARS PALL HRST W%'Enbr‘l%@ @e@'igu‘ﬂgt h plu-
tim ng constraints between activities.

rahw@?emfeuesq@ndenmndeﬂarfhem eompsaum;e(mﬂdahrqypﬁ each

resour rom es rce Jmde

refoiict B0l PRt RERRoRg, SruirebliriAg Zple for
usdlaim pyefbabli £gf @h abseviByPanBories %Ia%lﬂll\dda}tla@}j sup-

rules for allocating sup 10 plies to carry out
PlieanspofRrHy oeesseEANABQEAt RGEE6GSSES -t he activity is

represented by an operation nodel which interrel ates

the resource nodels as |ogical nodes in the transport
Advettagdkoundlie) . tid Jbheiviapsper repebwenktedbdgl amypperation

further fornmed by the plural- ity of operatlon node
mo%%ch&b%k&i*%‘F%@r¥3e§6‘ﬁ?c€hﬁ068ﬁ§u &%- P én\?usr&%éﬂa; nodes

in 4 & @é&@sﬁ@r@%é@&z&kﬁ%&é@laﬁ ivity SIOECI fied by
t he operation nodel; such that both material and en

The transport network model may further formed by the plural-
ity of operation models each specifying resource models hav-
ing environmental data used in performing the activity speci-
fied by the operation model; such that both material and en-
vironmental data usage are simultaneously represented by the

transport network model along.

A functional view of implementations according to the ACCEPT

system is depicted in Fig. 2.

Functional view

Role Description

User Abstract user that is interested in

a Emission Report

Operator The operator of the ACCEPT system

CoSPp Provider of National shipments

T-Web Provider of National road operators




20 vironnental data usage are sinultaneously
represented by the transport network nodel along. A
wo povsbisal vi ew of i npl ementations accordi ng POT/EP®07/006919
ACCEPT systemis depicted insFig. 2. 25 Functiona
vi ew Rol e Description User Abstract user that is
interested in a Em ssion Report Qperator The operator
of the ACCEPT system CoSP Provider of Nationa
shipments T-Veb Provi fgfg0fcNaLiggal road operators
WD 2008/ 017434 PCT/ EP200// 006919 57 and vehicles DHL
DHIA A1 Expxpsss®rovi der of Padvidar pofnd 5r Rafi pmPnoei der

nf r\| tv—+to r\| t y r~|| stances Dist anca nr r\\ll r*lor l\hcf ract

T T DI o T armTec T

Ragfiktance provider Use E%%%lﬁ%gc?fp??Bﬁ -BRoGAEN S4PbANCES
T onm Tepoliy T eport
R e s e U R R
Report for SE international ship- ments SE donestic

nts Inmnrf
US%;E%ﬂ%nts | npor t s ship1@ﬁ?§r#P6h96bSP | npor t

Sh&g ERPELESpi TPOT TS TTAIRPOTESf RN SRE, LUpRLE post

nports Inte I onal poS ances
DHLdIZSi]ﬁﬂEbej_SréQ@tRéﬁbift) H@pcbift/-\fbﬁOAirdEiprbB’BOBhSpments

Air port distances (nnf tances j rrnl \
SE international report Report for SE international ship-

ments
SE domestic report Report for SE domestic shipments
Import shipments Imports shipments from CoSP
Import transports Imports Transports from CoSP

Import postal code dis- |[Imports International postal code

tances distances (not impl.)
Import Airport dis- Imports Airport distances (not
tances impl.)

Import SE city-to-city Imports SE city-to-city distance

distances from Rasti

Import DHL Air express Imports DHL Air express shipments

shipments
Import Operators Imports SE road Operators from T-Web
Import Vehicles Imports SE road Vehicles from T-Web

Advantageous databases for carrying out the invention are de-
picted in Fig. 3. The following table contains examples of

these databases.

Database Description

Distances Different distance providers

Source The Shipments and Transports provider (CoSP, DHL Air

system Express)
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Import SE city-to-city Inports SE city-to-city
di stance distances fromRasti Inport DHL Air express

wo p@eni=3DHL Air express shipnments shi pnents POPEP1007/006919
Qperators Inports SE road Opesators from T-Web | nport
Vehicles Inports SE road Vehicles from T-Wb
Advant ageous dat abases for carrying out the invention
are de- picted in Fig. 3. The follow ng table contains

ou€xa8pl es pin Sihbesesdatahasgsea WAkabasReDESGH Rl is9Btem places
D stances| Different di stance providers Source The

Shi prrent s| &gl TEReEpedt Shppoenter apdoSpangpprasr for the period
system Ex 74 2007/ 0 )
i on ALT e SR ETEEL O Rt ol e PG AR Ry s tre oo

pl aces t he=eXpotdiele SNAPOERTSSADEmdnanspar hsecker Theansport.
period t be calculated. Fromthis area ACCEPT reads

DM{MeCHRT nkFhe Raltd dsa NoCEPT ARFBREnt CafBains the aggregated rows
ACCEPT_Tr?ﬂzggréusg§$é§1¥g¥ ;h§%£§§§ﬂngﬁisg9 nfggﬁpEroduct type.

Cont ai ns aggr egat ed rows stomer fo

-period, em ssion and product type. Execution order to

create reports The table Paraneters in ACCEPT contains
EX@GHt haR afEteF stPorreabeAEERPTESThe paraneter Period is

used to set the nonth for which a report will be

created by the stored procedures. Representation of
Théovalbhe Batrameserspont BGCEPGMcbheéapnsdutn plagmmeters for.

e cal cul ated and.mgved to the reporting
acrh pobhe (B EgmEHEt BETi P85, biets Eoeabret e gonth for
whi@ﬁcéiﬁéﬁoﬂitﬁiwﬁfﬂé bBeaHEHebQGEﬁE|st$B§df@ﬂdaMdM}es.
t abl e descri bes the execution order to create

Representation of how the data is imported from the produc-
tion systems, calculated and moved to the reporting database
by the use of stored procedures; is described afterwards in

more detail.

The following table describes the execution order to create

different reports.

D |I |AE |SP Name |Description DB Tables
spoOut - Copies Shipments and Trans- |DWH xFile
Shipment |ports from DWH xFile and OutArea |[Transport
Trans- Transport to OutArea (Source AC-
port system ID =1) CEPT_ Shipme
ny
AC-

CEPT_Transp

ort
1 spOut_ SE |Copies Shipments and Trans- [DWH xFile
_INT Shi {ports from DWH xFile and OutArea |Transport

pment - Transport to OutArea (Source AC-




di fferent
Tabl es

=1) CEPT_Shi pne

1 spout

reports.

15 DI AE SP Nanme Descri pt
- Copi es Shipnents and Trans-

ny AC- CEPT_Transp ort

i on DB

DWH xFil e
w®kiopenB4 ports from DAWH xFil e and Qut Area Tr anspaP1007/006919
Trans- Transport to QutArea (&ource AC port system | D

1 spQut SE

Copi es Shipnents and Trans- DWH xFile INT Shi ports
from DWH xFile and Qut Area Transport pnent- Transport
to QuiBreastSourssgsthim WD 20P8/ 017434 PCT/ EP2007/ 006919cEPT Shipme
59 Trans- system | D =3) CEPT_Shipnme port ny| AC -
CEPT_TP@BSr ort| 1 spQut_SE Creates Shipnents and ny
Transi Qut Area |SE- 1 nbound -AE-Ship ports from AC-
SE I npbound and |Qut Area SE-Qut bound nent- SE|Qut bound
SE | nbound and |AC Trans- SE _Qut bound are curnently CEPT_Transg
CEPT_Hhi pnme  part | oaded by a DTS package that nt is
| oadi hg an Accegss data- AC base, se Inports section. Or?
ETT_1580uP sBlfcreates B iHent®P fri FEIHETTSLEAPEL [SE Inbound
Q- Qut Area—AC- -
_AE Ship |ports from SE Inbound and OutArea |SE_Outbounc
ment - SE_Outbound. SE Inbound and AC-
Trans- SE_Outbound are currently CEPT_Shipme
port loaded by a DTS package that nt
is loading an Access data- AC-
base, se Imports section. CEPT_Transg
ort
2 2 spLoad- |Copies Shipments from Ou- OutArea |AC-
Shipment |tArea to ACCEPT ACCEPT |CEPT_Shipme
nt
Shipment
2 spLoad_S |Copies Shipments from Ou- OutArea |AC-
E_INT Sh [tArea to ACCEPT ACCEPT |CEPT Shipme
ipment nt
Shipment
313 (3 spLoad- |Copies Transports from Ou- OutArea |AC-
Trans- tArea to ACCEPT ACCEPT CEPT_Transp
port ort
Transport
4 |4 |4 spDMPre- |[1. Creates tmpTransportDist |ACCEPT Shipment,
pareload |with distances for all ACCEPT Transport,
Shipment |transports Emission
2. Creates tmpVehicleEm tmpTrans-
with emissions for all Vehi- portDist
cles, VehicleTypes and Op- tmpVehi-
erators cleEm
51515 spDMLoad |Aggregates Shipments from ACCEPT Shipment,




Shi pment tArea to ACCEPT ACCEPT CEPT_Shi pne nt

Shi pnent

2 spLoad_S Copies Shipnents from Qu- Qut Area

WAHOR/0I™I4 Sh t Area t o ACCEPT ACCEPT CEPT_Shi pneCT/EPI0eTio06919
nt Shipment 3 3 3 spLoad- Copoes Transports from CQu-
Qut Area AC Trans- tArea to ACCEPT ACCEPT CEPT_Transp

port ort

Transport 4 4 4 spDVPre-
t npTransport Di st ACCEPT Shi pnent,

1. Creates
parelLoad with

port Dy st
I

tnansports Em s
wifth em ssions (for all
Vehi cl eTypes an
spDM_pad Aggregat es Shi pnents from ACCEPT Shifprment, WD
2008/ 17434 PCI|/ EP2007/ 006919 60 Shi pment ACCEPT to
DW ACCEPT DM _AC

¥l nt ernati onall|,
ol daf abase

difst angkrspheht A ACHIGERD T ns@ertT
sion 2. Creates tnpVehicl eEmt nq“l'r ans-
port Di st P

d Op- tnpVehi -

[CE Transport,
t mpVehi - ¢l eEm F_Shi pnent D=Donesti c,
Bol d = target

AE=Ai r EXpress,

cl es,

Shi pment{pm acce

erators cleEm% 5 5

PT Em ssi on

tmpTrans-

tabl e

Transport,
Emission
tmpTrans-
portDist
tmpVehi -
cleEm

F_Shipment

D=Domestic,

tabie or database

Stored procedures for loading of code tables

I=International, AE=Air EXpress,

Bold = target

SP Name Description DB Tables
spRun Example used to execute Swedish All All
domestic for specific months
spLog Sp that used to add a row to the |ACCEPT xLog
xLog
splLoadOpera- |Loads operators and vehicles from |OutArea |AC-
torVehicle the T-Web tables ACCEPT |CEPT Vehicl
e
AC-
CEPT Operat
or
Operator
Organisa-
tion
Vehicle
spLoad- Loads Nodes and Legs from OutArea [OutArea |ACCEPT Node
NodeLeg to ACCEPT ACCEPT ACCEPT_Leg
Node
Leg
spLoadCus- Loads customers from OutArea OutArea |AC-
tomer ACCEPT CEPT_Custom
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Stored procedures for
Nanme Description DB Tabl es
wez@sia3bwedi sh Al |

Al l

| oadi ng of code tables

5 SP

spRun Exanpl e used to

spLog Sp that used to add a rew to the ACCEPT xLog

xLog spLoadQper a-

Qut Area AC-

Vehi cl e AC

CEPT Oper at

or

Oper at or

Loads operators and vehicles from
torVehicle the T-Wb tabl es ACCEPT CEPT

Or gani sa-

domestic for specifiBCTYEP100%006919

tion

Vehi|cl e spLoad-
Qut Area Out Area ACCEPT Node
ACCEPT- Led Node

Loads Nodes and Legs frlom

NodeLeg t o ACCERT ACCEPT
Loads custoners from

Leg spLoadCus-

er

Customer

SPLYR G617 44k Pt EP200 T GORDI oL BT oS e PR RCCEe T
citgpLoadC t y|-Inpmad yhitgtdrozas tyo disd ame@s fr om|ACCERT
CtyD stances to Leg

| C D g- j |
Larces” Noddedadm ARt

( and
RN RS ol 9 @- NS de

tance tabled loaded from Rasti.

ACCEPT

ImpCityDis-
tances
Node

Leg

Imports to ACCEPT

Fig. 4 describes what files and tables are imported to ACCEPT

from different source systems.

How to add new source systems

Preferred steps to add a new Source system to ACCEPT are de-

scribed below:

1. Create a stored procedure that imports Shipments and

Transports to the tables ACCEPT...Shipment and AC-

CEPT. . .Transport.

ple.

Se spOutShipmentTransport as an exam-

Decide which type of distance calculation you need to
perform. City-to-City or Terminal-pickup-distribution
calculation.

To add a new product type and assign it to a distance
calculation type, it is advantageous adding a Transport
stored procedure to splLoadTransport.sqgl that handles the

added product type.

How to add a new country

A first preferred embodiment of the ACCEPT-system handles

data for one country e.g. Sweden. To add a new country it is
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tance tabled | oaded from Rasti. Leg Inports to ACCEPT

Fig. 4 describes what files and tables are inported to
WABORPT7435 from different source systens. How POT/BRI07/006919

new source systens Preferred steps to add a new Source

systemto ACCEPT are de- 10 scribed below. 1. Create a

stored procedure that inports Shipnents and

Transports to the tables ACCEPT... Shipnent and AC
uséfﬁm'addihgnapODmpISEeipOnEShhmmﬁ@hf@amﬂxﬁdCEﬂTzﬁatabase

Deci de which t of dj stance

e
an P ACFEBR Gabanest tb LPelmoril G . AUGAPbrdatabase
for e5WR ek - BLEIHA- ng%w%htaltgay @algqgla%tyt@ pex m%tq’gcé)ﬁzlud—
new producCt type and assign it to a distance
ingadtstancen, t gpessipnss ap&amt@g@owdadmmgﬂ@s
Transport stored procedure to spLoadTransport.sq
that handl es the added product type. How to add a new

PhEOIFR T Yob#ech T1 T Piedk£ISf 166 enmbodi ment of the
ACCEPT- syst em hanfl es ata for one country e.a

Hargjedlen. ofohadd a mﬂmtmmﬂmay datascam>beoaao@1334 It should
PCT/ EP2007/ 006919} 62. uUs addi ng,a,_co tel new

cof T L GR08! nacenPiEs Siaety B8 AR e RaRbE: FalolE rpws for
is useful to add. | AGGHHt deéabaseandoprSaadenigrowt h

annrDX|nnthv 2 g nahvtp per mnt h excl ud- 1 ng

Autgpea thie eRTOGHE s S| PF®, NdPet eBdRee andd vEWncEBs. Sgstem, many
t1éﬁw5|cal obj ect D%%%éfnééghpts, and ftp-connections must be

created.

Operational inter- |Operational interfaces are created in ad-
faces vantageous implementations of the inven-

tion.

Afterwards calculation methods for a transport emission re-

port according to the invention are described in detail:

Transport Emission Report - Calculation Methods

The described calculation methods and general data allow dif-
ferent ways of calculating environmental performance of cargo

forwarded.

General description of the calculations

The ACCEPT system calculates the environmental performance of
each cargo shipment handled by a transport carrier, which is
afterwards without limitation named DHL. A calculation is

performed for each relocation carried out during the trans-
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Handling of his- Historical data can be handled. It

should torical data preferably be used to just renove
w0 ows/0imB4 current period and product id. Aut OPEL/EB2007/006919

produc- To mai ntenance and rus3the system nmany tion

jobs, scripts, and ftp-connections nust be created.

Qperational inter- QOperational interfaces are created

in ad- faces vantageous inplenentations of the inven-
portonf Afshipmeds tchroulght ithie DEILhadsrfspora tavertspor tThe re-

m ssion re- port accordi.ng to the invention are

suligsEFPBeReFh HELAFREiPS Feandissr SURMPSass R&psrgder to an-
swéBl Uk pL oA VBhhads ofke descri bed cal cul ation nmet hods

and general data allow dif- ferent ways of cal cul ating

envi ronment al performance of cargo 15 forwarded.

CGeneral . descri ption_of the cal cul ations 2Q The ACCEPT
oy TR L oPBLPEEeESl EB ey PPERIEN AP ABRS BEERES S,

_ ea g j t n d S t C j :
P e o PRt TP Pon haed PR Qurirs
calzusatéonedstiper permed for each relocation carried
out during the trans WD 2008/ 017434 PCT/ EP2007/ 006919
63 port of a shipnment through the DHL transport
system The re- sult fromeach relocation is then
sunmarised in order to an- swer different questions,
Defigitfon ¢Ht@RrgRi ssions for a specific piece of cargo
total emi ssions for all transports for a custoner
during a selected tine period 10 Definition of cargo
Cargo data is obtained from the information systems of DHL.

The data for the transported weight is used as the base for
the calculations. This means that the environmental perform-
ance of each relocation is related to the weight of the in-

vestigated shipment/goods.

The weight is given as the volumetric, or dimensional,
weight. This means that the physical weight of the shipment
is used if the density of the shipment exceeds 250 kg/m3.
Otherwise the volumetric weight is calculated as the volume

of the shipment multiplied by the factor 250kg/m3.
Environmental parameters

The following parameters are evaluated:

Table 1: Environmental performance data included in the AC-

CEPT system.

Name Abbreviation |Unit |Description

Carbon Diox- |CO, fossil (gl Includes emissions from

ide - Fossil all non-renewable sources




Cargo data is obtained fromthe information systens of

DHL.
wo b@shases f or

envi ronnent al

The data for the transported wei ght
t he cal cul ati ons.
perform 15 anceeéof each relocation is

is used as
Thi s neans t hetT/ER®07/006919

related to the weight of the in- vestigated

shi pnment / goods. The weight is given as the volunetric,
or_dinensional, weight. This neans that the physi cal
CameoghDiok- tre:cgh'tpmant 20 [g$ uderhdifuddwe aheinss tgnoffrom
t he shlg exceeds 250 kg/ nB. %oh r Wi se t
1dgor ub@Efic wm ght is calcylated € #nq men-
shi pment nuljtiplied by the fact crrml@ .sources
Envi ronmental paraneters P5 The [foll ow ng paraneters
NiwregewaPuat ¢dOxTabl e 1: EhIgl onrMeteaiunzet feoy ibitoeogiat Diox-
.%cl uded in|the AC 30 CEPT syst era‘e Abbr evi ati on
*1YnPt Description Carbon D ox- ? FossiH2° [ g] I ncludes
Hy@PbS84LNS Them 1de - FOsSp al | I@@lﬂc@%‘i“’@rﬁs&.sﬁﬁyr&eﬁcsa of
V\D 2008/ 017434 PCT/ EP2007 0 6919 64 Carbon D ox-
borst [g] Inclludes emi ssions from|alde tynest &if bb?ttfegorlsa-
renewabl e and non- renewapl e sour, Ni t en 0O-
[g] Measured as N trogen Di ox- }itg%%sl g%oﬁr gt com
Car- HC [g] |l ncl udes emi ssion datawids bans aIVoct,yrm&Ic
of categori s$a- tions of hydrocafbon com pounds (i.e.
VOC, NVHC, |CH4) emitted from en§ithésemitted from engines
and power plants.
Particular PM (gl Includes emission data of
Matter all types of definitions
of particles (i.e. PMy,
PM2,5 etC.)
Sulphur Ox- SOy (gl Measured as sulphur diox-
ides ide, soz
Primary en- - [MJ] |Denotes the energy content
ergy - Fos- of the utilised non-
sil renewable energy carriers
(e.g. diesel, petrol,
natural gas, coal, peat
etc.)
Primary en- - [MJ] Denotes the total heat re-
ergy - Nu- leased by fission proc-
clear esses in nuclear reactors
Primary en- - [MJ] Denotes the energy content
ergy - Re- of the utilised renewable
newable energy carriers (e.g.
RME/bio-diesel, biogas,
biomass, etc.) and/or the
electricity produced by
solar-, wind- and hydro




and power plants. Particular PM[g] |ncludes em ssion

data of Matter all types of definitions of particles
w@2008/0188 o, PM2, 5 etc.) Sul phur Ox- SO, [ gPCT/EP2007/006919

Measured as sul phur diox- idesside, sot Primary en- -

[ MI] Denotes the energy content ergy - Fos- of the

utilised non sil renewable energy carriers (e.qg.

diesel., petrol, natural gas, coal, peat etc.)

Primary en- [M)] Denotes the tlggatetheslames ergy -

No—teasedBy—fission proc-—cledr—esses—i-nnuclear
reactors Primary en- - [MI] Denotes the energy
sy§P8heBbun8h9Yes Re- of the utilised renewable newable
energy carriers (e.g. RVE/ bio-diesel, biogas,
bi omass, etc.) and/or the electricity produced by
T.solar-, w nd- and hydro WO 2008/ 017434
=LBET/ EP2007/ 006919 65 power plants System boundari es
Thd | BBseSfdhechaseaflenltig ogah gUlahic@hucs Q9N tugdds Yohy the
updated why the _values are only valid for the .
val%g%sgﬁ@'ogygtgﬁﬂa@ g@y ghﬁeﬁpresent’ system at any given

time.

Geography

The emissions reported are emitted within the following geo-

graphic boundaries

ROAD - traffic within a certain area, e.g.

Europe

RAIL non-electric - traffic within a certain area, e.g.
Europe

RAIL electric - traffic using electricity generation

within a certain area, e.g. Europe
(UCPTE)

SEA - traffic within a certain area, e.g.
Europe and surrounding waters

AIR - traffic within a certain area, e.g.

Europe

Technical systems

The calculation only covers emissions directly connected to
the operation of the vehicle, train, vessel or aircraft. This
includes engine exhaust emissions (road, rail non-electric,
sea and air) and emissions from power plants engaged in the

generation of consumed electricity (rail electric).
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time. Geography 10 The em ssions reported are emtted
within the foll ow ng geo- graphic boundaries ROAD -

wo e@BiT3m thin a certain area, e.g. Europe 1BCRBP1007/006919
non-electric - traffic withinea certain area, e.g.
Europe RAIL electric - traffic using electricity
generation within a certain area, e.g. Europe (UCPTE)
20 SEA - traffic within a certain area, e.g. Europe

Emasdisnsroahdted wat ene AbRlowtinaf bb€iwtithes areeritrgliemented
area, e.g.. Europe 25 Technical systens The

in BPEG| GPTBASHNIJPEBTERE2EAPES| BRsthPr dBVERtdGRrect ed
to the operation of the vehicle, train, vessel or
aircraft. This includes engine exhaust em ssions

1. (roaopstaitt hon; ehathténancgeasandiaer andndcenpssi ons

from poyer plants engaged in the 30 generation of
@%ﬁ%&ﬁmﬁw g?r ail electric). WD 2008/ 017434
PCTj ERZOQ7LPO6919q $OsEpigsions related to the

followng activities are inplenented in nore conplex
i mpl en@owet i phsntod the invention: 1. Construction,

mai nt enance, service and scr ap 5 ping/dismantling of:
vehi ¢l Bsa e viREea st ruchiaher (ppadies Lryfaesi cpetrol

i nfrasiyuctyre ég@gpls bri dges, petrol

- Transport infrastructure (terminals, cargo handling

systems, pallets etc.)

2. Operations of

- traffic infrastructure (illumination, cleaning,
snow clearing, surveillance etc.)
- transport infrastructure (terminal heating and illu-

mination, personnel, cargo-handling systems etc.)

3. Extraction, production and distribution of energy carri-
ers

4. Emissions from fuel systems and fuelling operations
(evaporation)

5. Emissions related to extraordinary events (i.e. due to

accidents, conflicts, natural disasters or technical

malfunctions)

ROAD Transport calculation methods

Truck emission calculations

Vehicle types

The emission report is based on vehicle data supplied either

from the vehicle operator or by application of standard de-



stations etc.) 10 - Transport infrastructure

(termnals, cargo handling systens, pallets etc.) 2.
wop@satisens of - traffic infrastructure (ill unP@BEEPDNT/006919

cl eaning, snow clearing, suraeillance etc.) 15 -

transport infrastructure (termnal heating and ill u-

m nati on, personnel, cargo-handling systens etc.) 3.

Extraction, production and distribution of energy
faghtrvalees #elEm'aﬁsi 6og thembuebriysifentheand-dnsddrthgar-

operati ons ieva oratlong 5. Emssigns related to
rl%&tr%?d?ﬁ'a?yca EHletiPnemeghed 45 appild&st £egardless of
th&0@££écgéureét urRb @b%@é&z%g QEnG8GRNILRa is used in the
functions) 25 D Transport cal cul ati on nethods

callewt&t epmssi on cal cul ati ons 30 Vehicle types The

em ssion report i s based on vehicle data supplied

either fromthe vehicle operator or by application of

standard de WD 2008/ 017434 PCT/ EP2007/ 006919 67 fault

val ues rel evant for the network of the transport car-
Talpler2: TheShawe @%f@@l%t?%hl%?héﬁpﬁ§ appl pegameters, with

regardl es aP@éQ source. The follow ng vehicle

data is u Th calculation: 5 Table 2: Shows
veldbd bl t w&htcle ty@@paﬁﬂdypaFﬁﬁfterSFumﬂthonLyMEmﬁine
tyggjues' load utilisa- | type sumption type
capac- tion
ity
[tonne] [$-by [1/vkm] Emissi-
weight] on
Stan-
dard
Delivery 1,5 50 Petrol | 0,15
van
Delivery 1,5 50 Diesel | 0,15
van
Distribu- | 8 50 Diesel | 0,25 Euro 1-
tion 3
Lorry
Heavy 14 50 Diesel | 0,3 Euro 1-
Distribu- 3
tion
lorry
Heavy 14 50 Meth- 0,3 Euro 1-
Distribu- ane 3
tion
lorry
Tractor + |28 75 Diesel | 0,38 Euro 1-
Semi - 3
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Vehi cl e Max Capacity Fuel Fuel Con- Engine type |oad
utilisa- type sunption type capac- tion ity [tonne]

w( 960817434 vkn] Emi ssi- weight] on Stan- dard BEI/EF®0Y006919
1,5 50 Petrol 0,15 van Delivesy 1,5 50 D esel 0,15
van Distribu- 8 50 Diesel 0,25 Euro 1- tion 3 Lorry
Heavy 14 50 Diesel 0,3 Euro 1- Distribu- 3 tion lorry
Heavy 14 50 Meth- 0,3 Euro 1- Distribu- ane 3 tion

tradDiey Tractor + P8 75 Diesgl 0,38 EFuro 1- Sem|- 3 WO

2008/014434 PCT/ EP2007/006919 68 railer Lorry + 40
Lowsy pf esdl4Q, 45 Euf 8°1- Semi | Diesel (0,45 Euro 1-
Semi - 3
trailerxr

Emission data source and quality

The ACCEPT-systems calculates the environmental performance
of each relocation. The system uses the most specific infor-
mation available. The following priority is used:

1. The data for the specific vehicle that is used for the
transport of the cargo

2. The average value for all the vehicles (of the applied
type) used by the specific operator.

3. ‘'The average value for all the vehicles (of the applied
type) used in the network of the transport carrier in
the region

4. The default value from other external sources are ap-

plied (e.g. NTM)

Load capacity and utilisation

The emissions from the lorry are split between the cargos
carried by the vehicle. The actual amount of cargo carried by
each specific vehicle is usually not known. Instead, the fol-

lowing optional hierarchy is applied:

1. The stated average value for the specific vehicle is
used

2. The average value for the specific operator is used.

3. The average value for the transport carrier network in

Scandinavia/Europe is used
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trailer Em ssion data source and quality 5 The
ACCEPT- systens cal cul ates the environnental
w@edoBorTiance of each relocation. The system UuBEFEP1987/006919
nost specific infor- mation awail able. The foll ow ng
priority is used: 1. The data for the specific vehicle
that is used for the transport of the cargo 10 2. The
average value for all the vehicles (of the applied
4. typEhe udeflabytt helapecittrbm opleat extednalheascarereagare ap-
value, for all the vehicles (of the applied type) used
i n RhteRhelS®r kNOY) the transport carrier in the region
15 4. The default value from other external sources
are ap- plied (e.g. NTM Load capacity and utilisation
TheaTheagai ¥8loas fadouilhéeeloriny laBe agys inadsst weerdatiwe for
cargps_.carried by the vehicle. The actual anount of
on%a?%ge%%?Fi%%aBy each specific vehicle is usually not
known. Instead, the fol- |lowi ng optional hierarchy is
applied; 25 1. The_stated average value for the _
EmigeteR i £eVehs ¢l Bues -, uBegine -Thadafehays tv llgartigg tgrnbina-
ti&ﬂgcific operator is used. 3. The average val ue for
the transport carrier network in Scandi navi a/ Eur ope
is used WO 2008/ 017434 PCT/ EP2007/ 006919 69 4. The
defaul t_ val ues, from ot her external sources are ap-
The)) ‘F%b':‘(]e@?l?\ﬁwsTh%sﬁgePBgEﬁ%leﬂ‘&S&&’Inc Ieé(tegd §57ted for
di Bf &rdaseomhi §2t 8ohr or5raRe gakerddinke@pe (i.e. Euro

classification).

HDV emissions

Table 3: Shows exhaust gas emission data for Medium size
Diegel Vehicles (MDV) in URBAN traffic

MDV - Urban traffic

Vehicle gross weight 7-20 tonne, average

speed 27 km/h.

HDV/
[g/1] EuroO HDV/Eurol HDV/Euro2 HDV/Euro3
HC 5,83 3,39 2,04 1,94
Co 13,2 8,47 6,15 7,31
NOy 35,6 26,3 33,3 25,1
PM 1,82 1,62 0,576 0,843
co2 2642 2642 2642 2642
CH4 0,140 0,0813 0,0491 00,0466
S0Ox 0,0133 0,0133 0,0133 0,0133

Table 4: Exhaust gas emission data for Medium size Diesel



Em ssion | evels: Fuel -, Engine- and Exhaust cl eaning
conbi na- tions 10 The calculation is based on the
wenios®iTasd | evel stated for different conbi nat PONEPIN7/006919
fuel and engine type (i.e. Eure® classification). HDV
em ssions 15 Table 3: Shows exhaust gas em ssion data
for Mediumsize D esel Vehicles (M) in URBAN
traffic MDV - Urban traffic Vehicle gross weight 7-20
tonne avéehgelespdéddV27 iknRORAHDYra flfg/cl] Eur o0
g urol, HDV/ Eur 02 HDV/ Euro3 HC 5,83 3,39 2,04 1,94
95%% FFEC 7,31 NO 35,6 26,3 33,3 25,1 PM
Veﬂu&ael b 576 Shi848- 2 022642 26423642 2642 CHA
0, 140 0, 0813 0, 0491 0,0466 SOx 0, 0133 0,0133 0, 0133
Sp@edlgg szo’h]'abl e 4: Exhaust gas em SSI on data for
- O 7/ 006919
| es (I\/D\/) i n RURAL trafflc MDV - Rur al

[g¥naf Eueodehi chevyEass IWeIDg Eui~20 ORI IRirAVer age

HCSpeeg é% kmhl ggw 1,17 1,13
CO 9,52 5,46 4,74 5,53
NOy 40,7 28,0 33,1 24,3
PM 1,35 0,932 0,536 0,599
CO2 2642 2642 2642 2642
CH4 0,0768 0,0450 0,0282 0,0271
SOx 0,0133 0,0133 0,0133 0,0133
Table 5:

Exhaust gas emission data for Heavy Diesel Vehi-

cles (HDV) in highway traffic
HDV - Highway traffic
Vehicle gross weight >20 tonne, average

speed 82 km/h.

HDV/

[g/1l] EurooO HDV/Eurol HDV/Euro2 HDV/Euro3
HC 1,42 1,72 1,07 1,01

(0] 4,81 4,92 3,57 4,33

NO4 35,5 27,2 31,5 21,8

PM 1,06 0,902 0,451 0,488

COo2 2642 .2642 2642 2642

CH4 0,0341 0,0412 0,0258 0,0242
SOx 0,0133 0,0133 0,0133 0,0133

The fuel-specific emission was found to vary somewhat with

road type and vehicle type.



10

15

[g/1] EuroO HDV/ Eurol HDV/ Euro2 HDV/ Euro3 HC 3, 20
1,88 1,17 1,13 CO 9,52 5,46 4,74 5,53 NO, 40,7 28,0
w@300%02438 PM 1,35 0,932 0,536 0,599 CO2 264PCREED07/006919
2642 2642 CH4 0,0768 0, 0450 010282 0,0271 SOx 0,0133
0, 0133 0, 0133 0, 0133 Table 5: Exhaust gas em ssion
data for Heavy Diesel Vehi- 5 cles (HDV) in highway
traffic HDV - H ghway traffic Vehicle gross wei ght >20
tonne, average speed 82 kmh. HDV/ [g/1] EuroO
HDV/ Eur ol HDV/ Eur 02 HDV/ Euro3 HC 1,42 1,72 1,07 1,01
LD HL8%19n§2 3,57 4,33 NO, 35,5 27,2 31,5 21,8 PM
Emﬂ-s@:@og 89220£45110,488 3 @?Zv%@ﬂ%l%@%szg fgﬂ%seqﬁed for
0, 0341 0, 0412 0, 0258 0,0242 SOx 0,0133 O, 0, 0133
th@ @asan Theaf ek specief ithesri ssihoe lwes aﬁ@tm@s:tdwaxs;,ed for
. somewhat with ropad type and vehicle type. WO
A1 SOhE ¥ 9541 BCHF BBB0GFFE66919 71 LDV omi ssi ons
Em ssion data for light duty vehicles is only
presented for the urban traffic since these vehicles
are nostly used for 5 distribution in urban areas.

Table 6: Exhaust gas emission data for Diesel Light Duty
Vehicles (LDV) in URBAN traffic.

LDV - Urban

traffic N1-ITI

Vehicle gross weight max 3,5 tonne, average

speed 35 km/h.

(g/1] vor 86 XXIII/EEA1l EURO1 EURO2 EURO3 EURO4
HC 6,12 1,514 1,514 1,270 0,701 0,597
co 15,5 7,00 7,00 3,50 1,93 1,66
NOy 9,7 9,27 9,27 8,0 6,04 3,40
PM 4,08 1,003 1,003 0,866 0,387 0,196
CO. 2642 2642 2642 2642 2642 2642
CH, 0,147 00,0363 0,0363 0,0305 0,0168 00,0143
SOx 0,0133 00,0133 0,0133 06,0133 0,0133 00,0133
FC

[1/km] 0,115 0,101 0,101 0,101 0,101 0,101

Emission data sources

The-applied diesel engine emission levels are adopted from

the material presented by a competent source.

Emission control devices

The following emission control devices are applied with

stated reduction of emissions



Tabl e 6: Exhaust gas em ssion data for D esel Light
Duty Vehicles (LDV) in URBAN traffic. LDV - Urban
Vehi cl e gross wei ght nmax 3,5 tBCOIEP2007/006919
speed 35 knmli h. [g/1l]7wvor 86 XXI1I1/EEA1L EUROL
EURO2 EURG3 EURM HC 6,12 1,514 1,514 1,270 0,701
0,597 CO 15,5 7,00 7,00 3,50 1,93 1,66 NOX 9,7 9,27
9,27 8,0 6,04 3,40 PM 4,08 1,003 1,003 0,866 0,387
0,196 CO2 2642 2642 2642 2642 2642 2642 CH4 0, 147
0, 0363 0, 0363 0, 0305 0, 0168 0, 0143 SOx 0,0133 0, 0133
0, 0133 0,0133 0,0133 0,0133 FC[1/km 0,115 0,101
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appl I ed

ﬁ%@&

19e Qe 110y }QeEé%?é‘s? nd%éué YEGES w }rom

engl ne e ssion levels are a opted

15 thelnﬂbatememnesemhnﬂqhgsa conpet ent sour ce.

l:m cci

fa¥al

PIQ\II cac Thn f nl | n\M no am cci fa¥al

aYal
oo Ui CUTLTTT U UOC VT OGO TG T ooV ITg —CTil OO

Engger ol dé\lr‘]bé”éénﬁreebé‘pgﬁted BMth &Gl ed 5&0uttTtn ofCR  SCR+PM

geBBkagiens WO 2008/ 017434 PCHFRZH07(,QQ691S, 1 /2 Tabl e filter
7: Shows di esel engine em ssion reductions wth
abat enent techni ques. Engi nelCBst arfel tOx(dettroPt) EGR
EGR + PM SCR SCR+PM generation fiUter (ret- filter
filter (CRT) rofit (retrofit)
Euro I Co2 2% +2 %
HC -90% -90% -90% -90%
NOx -40% -40% - -81%
81%
PM -20% -90% -90% -90%
Euro II Cco2 2% +2%
HC -90% -90% -90%
NOx -40% -40% -81%
PM -15 % -90% -90% -90%
Euro III Co2 +2% 2%
HC -90% -90% ** -90%** -90%
NOx -40% -40% -81% -81%
PM -10 % - -90% -90% -90%
Euro IV Cco2
HC -90% -90%
NOx -81% -81%
PM -90% -90%
BEuro V CO2
* HC -90% -90%
NOx - -81%
81%
PM -90% -90%

Definition of vehicle capacity and capacity utilisation
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Euro I C02 2% +2 % HC -90% -90% - 90% - 90% NOx -40%

-40% - -81% 81% PM -20% -90% -90% -90% Euro Il CO02
WQ@208BY4BEC - 90% - 90% - 90% NOx -40% - 40% - 81% pEVEPHH7/866919

-90% -90% -90% Euro 111 C02 +2% 2% HC - 90% - 90% **

_90%* -90% NOx -40% -40% -81%-81% PM-10 % -90%

-90% -90% Euro IV C02 HC -90% -90% NOx -81%-81% PM

-90% -90% Euro V Q02 * HC -90% -90% NOx - -81% 81%
CaPdb- 89Pac90% i2 Beffinicd ar @hev 'g@i%aqamtci' arrying ca-

capacity utilisation W 2008/ 017434 PCT/ EP2007/ 006919
pag3trapforeapactiye yehdtilged The 10ad pHydiical afeitgr cargo
caé&{’:!i&(”?t%‘i‘isgég' 1Y @k o ASRECHL) et\ﬁ%h!v%ll%n{e-{:qﬂeic weight of

alcuf atron o e cargo capacity utili1sation uses

thdaiavést igheedokumgbr istipmeglit. dhe a@adivgstitgdiiagthtion is

cargo shi Ement. The capacity utilisation is _
definéd as the loaded volumetTric weight divided by the maxi-

mum allowed carrying capacity.

Zwi—vol
CCU=———
w

max

Where:

CCU = cargo capacity utilisation
Wi-volr = Vvolumetric weight of shipment i
Wnax = Max allowed cargo weight

i = index number for all shipments loaded on the vehicle.

Allocation of emissions to transported cargo

Full truck load

The environmental performance data for the vehicle is divided
among the cargo shipments in proportion to their volumetric

weight, using the following formula:

i-vol — Wi—vol
Z w i-vol CCU X Wmax

Share to shipment (i) =

Integrated cargo transports via terminals

Inter terminal transports

The transports between the terminals are handled in the same

way as the full truckload.

Distribution and Pick up
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5 defined as the | oaded volunetric wei ght divided by

the maxi - mum al l owed carrying capacity. | Wi-vol
weEags/oywmsx \Were: 10 CCU = cargo capacity utiPCBHEP200T006919

wi _vol = volunetric weight of7shi pment i Wmax = Max

al l oned cargo weight i = index nunber for al

shi pnments | oaded on the vehicle. Allocation of

em ssions to transported cargo 15 Full truck |oad The

envi ronmental performance data for the vehicle is

di vi ded anong_the cargo shipnents in proportion to
Thengnviyenuset ﬁﬂ-cpewé PERENCEs Phg tRe LREISBRIT g DedMAR™ ; the

tegglégﬁrgn&otﬁg'eg%gbmgk) bo@k EQ%k uﬁyaﬁaldgmlééyyfx}é cal-

Wrax | ntegrat cargo transports via termnals
culated aer fohdbwsransports 25 The transports between
the termnals are handled in the sane way as the ful
truckl oad. Distribution and Pick up WO 2008/ 017434

som&Th EPRYPLL 0889L8rmihaThe seBViEQRERRHAL nPekliRIMRRC & Hresent

the transport between the termnal and the customner
difperenpi drilp shdwdwblveeg) gsogakphégl sprwg¢rage of opera-

tlégg!o@§pes of distribution vehicles etc. The total environ-

mental performance for all delivery and pick-up traffic to
and from each terminal is calculated. This amount is divided
by the total amount of cargo handled in the terminal over the
same period. The result is an average environmental perform-
ance per tonne cargo passing through the terminal. The rest
of the terminals are categorised according to one of the in-

vestigated terminal types.

When information about the distance between the terminal and
the origin/delivery address of a specific shipment is avail-
able the system will recognize it and use the specific char-
acteristics of each truck. The environmental performance for
the pick-up/distribution of a shipment is only depending upon

the (volumetric) weight of the shipment.

Green Tonne

‘Green tonne’-trucks are only considered for the calculation
of the environmental performance for the goods sent by cus-
tomers buying this service. The environmental performance of
these trucks, and the load carried by them, is therefore ex-

cluded in the calculation of the terminal average value.

RAIL Transport calculation methods



5 Some integration termnals are selected in order to

represent different daily flow vol unes, geographic
wa@onwsnayes of opera- tions, types of distributiBEOI/EP2007/006919

vehicles etc. The total envireon- nental performnce

for all delivery and pick-up traffic to 10 and from

each termnal is calculated. This amount is divided

by the total anobunt of cargo handled in the term na
ThevRCCER® sganempibhddesTheahepuwhrt s svidth adsarg@etrain in one

envi ronment al perform. ance per tonne cargo passin
OreNPBHGhCPHBLE&FRY naf. f?ﬁeeﬁéglpleofswteﬁ@rt-e%fﬁ RIS %f?\éanta-

e in : [

T e e T of et T on aBac (e et anme Tt en
gibeswera thestdemedal and the origin/delivery address
c of a sgecific shipment is avail- able the systemw |
3YERoYHLLE it and use the specific char 20 acteristics

of each truck. The environnmental performance for the

pi ck-up/distribution of a shipnent is only dependin
Dagpofort hellvbrarepPerE) igeggmenof orhé& hehitmmsirpony the

FoTPLNE SC%Q%SeHnEQEQe'-trucks are only considered for
e cafculatfion “of the environnmental performance for

e theygopdst sephtByn&Hds- tonmers buying this service. The
envi ronnent al performance of these trucks, and the
e | oadl0 cBeet edobyathem is therefore ex- cluded in the
cal culation of the term nal average value. 30 RAIL
* Travepbriraalenl AfepnraadhbranspOro08/ 017434
PCT/ EP2007/ 006919 75 The ACCEPT system handl es
transports with cargo train in one ore nore
Theoeni ssesn asléalaexanpl EobBwedains| arendaathdnira-the weight

eous i nplenmentation, only trains pulled by electrica
ofg ne capgo. The %offowgngydefault ealues éée used for these

units:

Table 8: Investigated cargo units for train transport.
Cargo 20 feet 40 feet Semi -
unit container container trailer

Max cargo car- [tonne] 28,25 28,8 26

rying capacity

of unit

Cargo capacity [%- 50% 50% 75%

utilisation of weight]

unit

Cargo weight [tonne] 14 14 20
in unit

Cargo unit [tonne]

tara 2,23 3,7 7

Train- and wagon types
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20

gines are considered. 5 Cargo units Data for rai

transport is given for the transport of the follow ng
we@aogoiusits: 20 feet container 10 40 feet PONEPR200B006919

sem -trailer (for road transpmgt) The em ssion

calculations for trains are based on the weight of

the cargo. The follow ng default val ues are used for

these 15 units: Table 8: Investigated cargo units for

train transport. Cargo 20 feet 40 feet Sem - unit

contai ner container trailer Max car o car- [tonne]

Thogcargogtgrog 2r§i hg2BapEitey on GArtteEsdo wagnititypes, for
exdnf ﬁl 0% éO%%Z?dmlH%4bg%aH§%nw% oWeE fols .unit  Cargo

wel ght tonne I'n un 0 unit [tonne]
tara 2, 23 3 7 7 20 Train- and magon types WO

transported Sﬁrﬂ?fggr-ﬁéénagnn Qy%%%t f or

foll ow ng Sygdish wagen:h¥pes: -G 9onLP feet 40 f eet
Sem -trailer
Wagon type Container Container Semi-trailer

wagon wagon wagon

(Lgjs 741) (Lgjs 741) (Ldgs)

Emission calculation

The emissions reported for the electrical train are those
emitted from the power plants balancing the electricity use.
The electricity need for pulling a typical cargo train is
combined with the emission profile for the selected mix of
power plants, this in order to find the emissions related to
the transport. These emissions are then divided between the

transported cargos in proportion to the net physical weight.

Electricity demand

The electricity demand for pulling a typical cargo train is
calculated by using the method suggested by the EcoTransIT
project (also adopted by NTM), see EcoTransIT 2003. The cal-
culation is made for a block train of 1000 tonnes gross. This

weight is entered into the formula presented in Table 9

below.
Table 9: Electricity consumption for cargo trains.
Gross weight Electricity con-
Traction Topography
range (Wgy) sumption (EC)
[tonne] [Wh/gross tkm]

Electrical Hilly ter- 500-1500 EC=675%Wg, °
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unit contai ner contai ner Wagon type Contai ner
Container Sem -trailer wagon wagon wagon (Lgjs 741)

W@ b@s17444) (Ldgs) 5 Emi ssion cal cul ati on The POi/EB10071606919
reported for the electrical tvain are those emtted
fromthe power plants balancing the electricity use.

10 The electricity need for pulling a typical cargo
train is conbined with the emi ssion profile for the
sel ected myvaiof power plants, this in order to find

QQ

em ssions are then divided between the transported

cargos in proportion to the net physical weight. 15

El ectricity demand The electricity demand for pulling
Tha ¢}pccaictaygdenandnibs thoal congdt éd by Wsiod tHaévhe:/ton-

od su ested b EcoTransl T project (also
br%ﬂt ¥ b %‘é E&TF&H&P‘? '2003. The cal 20

cul ation |s nade for a block train of 1000 tonnes

gross. This weight is entered into the formula
Trappembpsben | hoFadpse 9 below. Table 9: Electricity

consunption for cargo trains. G oss weight

El ectricity con- Traction Topography range (\Wr)
Thetwpdtronl ¢&€gs [hovne] ti¥hsatiess ohkolf thleeetlldtalicity from

Hlly ter- 500- 1500 EC=675*Wjr-o, s WO 2008/ 017434
the@E9ee® Y2 pHeo2 othe7enging - The' losses are moderate for

the high voltage transmission to the connection to the rail
network. The losses between the outtake from the grid to the
engine are higher, due to frequency modulation and lower
transmission voltage in the catenaries. The following values

used by NTM are applied in the calculation:

Electricity demand at engine [kWhe:/ton- 0,021
brxkm]
Transmission losses between engine [%] 20%

- power grid

o\°

Transmission losses between power [%] 4

grid - power plant

[kiWwhe:/ton-

Electricity demand at power plant br*km] 0,028

Electricity needed per unit

Next step in the calculation is to find the gross weight of
the wagons carrying the 3 different loaded cargo units. The
following Tara weights and cargo capacity data are used in

the calculations:
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The electricity demand is thus fond to be 0,021

[ kWhel /ton- brxkn], as neasured at the engine. 5
w(a@ssrisssi on | osses There are | osses in the PCI/EP2007/006919

transm ssion of the electrici?ty from the power plant

to the engine. The | osses are noderate for 10 the

hi gh vol tage transm ssion to the connection to the

rail network. The | osses between the outtake fromthe

grid to the engine are higher, due to frequency

dulation and lower transm ssion voltage in ,
Tan]g enir | e%arﬁﬂeaﬁéewaﬂmgge&ﬁu&e 284 BRI Tlations

applred Thn The LM CH@lFQ: 10 HECLLCITY ORIpNG Alijer
engi ne [ kWel/ton- 0,021 brxkn] Transm ssion |osses

betvveen engumalt{% 2@%talrp©mer cgmtchl“l'mamsm ssion

El ectri ccf’il/ %Ijerhea]ﬁd at®’p e’bl a e%]r“tklfﬁller
0, 028 Electricity per UnidgaA® Next sLphn the
calculation is to find the gross wei ght of the wagons
carrying the 3 dlffeﬂegﬁsl"b‘hjd)ed derigo Uik s. (Idus)

napBoh He PR PRT RS W0 S0 bizass Tt C

CalPGd/ bRA@&7/ 006919 78 Tabl e 10: 1Cargo and wagon data
used in train calculations Cargo 20 feet 40 feet
PeSe¥PICMai l er unit contai ner container

Train [ton- 22,3 29,9 39,9
weight per gross]

cargo unit

Tonne is a mass unit. It equals 1000 kg.

The wagon gross weight is connected to the carried unit(s).
These data are then connected to the calculated emission per
gross ton in order to find the environmental data connected

to the transport of one unit 1 kilometre.

Electricity production

A mix of the electricity production in the Nordic countries
(Norway, Denmark, Sweden and Finland) was used in the calcu-
lation. The production volumes from each country were com-
bined with the emission data for Swedish electricity genera-

tion. The following mix was applied:

Table 11: Applied mix of power plants.

Power Nordic mix
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Wagon type Contai ner Container Sem -trailer wagon
wagon wagon (Lgjs 741) (Lgjs 741) (Ldgs) Waggon tara
WO b@snej4341, 8 11,8 13,35 Cargo units 2 1 1 peCT/BPZYPOTI006919
Train [ton- 22,3 29,9 39,9 wepght per gross] cargo
unit 5 Tonne is a mass unit. It equals 1000 kg. The
wagon gross weight is connected to the carried
unit(s). These data are then connected to the
pleadtcul at ed em ssion|pe®8 gross ton in order to find
tHhe—env At : 10 to the transport
HYSF%ne unit 1 kil ongPRe23El ectricilty production A mix
poMert he electricity production in the Nordic countries
15 (Norway, Denmark, Sweden and Filnl and) was used in
Nucheagal cu- | ation. TBé,pkoduction |vol unes from each
country were com biined with the gm ssion data for
PO¥R&di sh el ectricity|genera- tion. |The fol | owi ng nix
WiWwas pield ed: 20 Tabllg %: Applied|m x of power plants.
Power Nordic mix WO[2008/ 017434 PCT/ EP2007/ 006919 79
Copllagentees imer o 54294 %power Nucllear 24, 2% power

power

the anviroanmnt ol A4
OUTITTNTTU UAT A

0il condensing power |[1,3%
CHP - Coal 2,8%
CHP - oil 1,2%
CHP - Natural gas 3,7%
CHP - Biomass (steam [4,7%
cycle)

CHP - peat 0,0%
Gas tur- 0,0%
bine

Natural Gas - Com- 0,0%

bined cycle

CHP = Combined Heat Power generation

This kind of values (also e.g. table 14) is an example and
will vary with time and between countries and need to be up-

dated

The emission profile for this production mix as presented be-

low was applied in the calculations.

Table 12: Environmental profile of selected mix of power

plants.

Emissions / Primary en-

ergy




W nd power 0,8% Coal condensing 7,1% power Q|
condensi ng power 1,3% CHP - Coal 2,8% CHP - oil 1,2%
wW@kies/H1™Mat ural gas 3,7% CHP - Bi omass (st eam BCT®#2007/006919

cycle) CHP - peat 0,0% Gas t&¥- 0,0% bine Natura

Gas - Com 0,0% bined cycle CHP = Conbi ned Heat Power
generation This kind of values (also e.g. table 14) is
an exanple and wll vary with tinme and between

submpardees and need to be wpritS dgtCed yTHercemissiean plant
was applied in the cal cul d6/&%& |10 Table 12:
cozn¥bgerAent al profile of sel ecteqiipx of power
pl ants. Em ssions / Prlnary en- grgy WO 2008/ 017434
PCT/ EP2007/ 006919 80 Subdgdhkéd ynit Only from power
chlggkal[g/kvm co2 fossileﬁll 13C115
[g/kWh
NOy e1l 0,26
(g/kWh
HC | e1l 0,002
[g/kWh
PM e1l 0,014
[g/kWh
SOz e1] 0,28
[MJ/kWh
Primary energyA— Fossil e1] 2,2
[MJ/kWh
Primary energy - Nuclear e1] 1,4
Primary energy - Renew- [MJ/kWh
able e1] 2,91

Calculation results

The following calculation result is used in the ACCEPT appli-

cation.

Table 13: Environmental performance data for the transport

of 1 unit 1 kilometre.

Container block Container block train

20 feet container train Only emissions from
LCI data for elec- power plant

tricity generation

CO, fossil I[g/km] 82 81




[g/ kW CO2 total
0,002 [g/ kW PM el

[g/ kWi HC el |

el] 115

w@bkdios0128 [ MI/ kWh Primary energy -

[MI/kWh Primary energy -
Renew [ MJ/ kWh

results The follow ng cal culation result
t he ACCEPT appli -

energy -

5 cation.

Cpetcbtr mande/datla fa the transport

kil onetre.
NGxeet cont &9

K251 W0 2008

nt.ai ner

PM g/ kn] 73 [@/kmliO O,¢%n] 0,2 0,2

SO, [g/km]
Primary
energy
Fossil [MJ/km]
Primary
energy -
Nuclear [MJ/km]
Primary

energy -

Renewable [MJ/km]

0,2
1,37

[ g/ kWh NO. ,
0,014
Fossi |
NucBear ell 1,4
able el] 2,91 Calculation

bl ock Cont ai ner
lr&n? onl y em ssions fr Qm?

nt o rggd ty generation C@Rohgssil
/1 017434 PCT/ EP2007/ 006919 '81 CR t ot

0, 26

[ g/ kWh SO2

el PCREP2007/006919
Primary

el |

is used in

Tabl e 13: Envi ronnent al
of 71 unit 1
block train 20

LCl data for
[g/ km

0,009
0,17
1,37

40 feet container

CO, fossil [g/km]

CO, tot (g/km]

NOx [g/km]

HC [g/km]

PM [g/km]

o [g/km]

Primary

energy -

Fossil [MJ/km]
Primary

energy -

Nuclear [MJ/km]
Primary [MJ/km]

Container block
train
LCI data for elec-

tricity generation

111
98
0,2
0,008
0,01
0,2
1,8

N

Container block train
Only emissions from

power plant

108
95
0,22
0,001
0,01
0,2
1,8
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HC [g/km} 0,006 0,001 PM[g/km 0,011 0,009 SO2
[g/kml 0,2 0,17 Primary 1,37 1,37 energy Fossil

w@ baskn43Primary 1 0,9 energy Nucl ear [ M/ knpCPEPIOAT/Y06919
2 1,80 energy Renewable [Msgxkmnm Container bl ock
Contai ner block train 40 feet container train Only
em ssions from LCl data for elec- power plant tricity
generation CO2 fossil [g/km ill 108 CO2 tot [g/km

er@3¥B5 - NO. [g/km 0,2 0,22 HC [g/knj O, 008 0,001 PM
/ k 0,01 0,00 SO [g/km 0,2 0,2 Primary 1,8 1,8
R%ﬁ%ﬁ%ﬂ}e Fossil [MI/knl Primary 1 1 _ener gy Nucl ear
L MOZKM - Frimary | Wk rg i4 M0wadd{V 16803 -t railer wagons
PCT/ EP2007/ 006919
Semi-trailer LCI data for elec- Only emissions from
tricity generation power plant
Data per trailer
CO, fossil [g/km] 148 144
CO, tot [g/km] 130 127
NOx (g/km] 0,3 0,3
HC [g/km] 0,011 0,002
PM [g/km] 0,02 0,02
S0, [g/km] 0,32 0,31
Primary 2,5
energy
Fossil [MJ/km] 2,5
Primary 1,6
energy -
Nuclear [MJ/km] 1,6
Primary 3
energy -
Renewable [MJ/km] 3

SEA Transport calculation methods

Ship and Cargo types
The following cargo types are applied in the calculation for
sea transport: 20 feet container, 40 feet container, semi-

trailer, articulated truck, rigid truck and trailer.

The ACCEPT systems calculates the environmental performance
of cargo transported by ships by applying data for a number
of representative vessels. The selected vessel types are pre-

sented in Table 13 below. Environmental data for two con-



82
wagons

C®2 fossil

Sem -trailer

[g/kni 148 144 COB tot

energy Renewable Sem -trailer wagons Sem -trailer
LCl data for elec-

Only em ssions
wo e@sio1t484 city generation power plant Data perptT/8rt087/006919

g/ knl 130 127 NO

[o/km 0,3 0,3 HC[g/km 0,011 0,002 PM[g/km 0,02
ener gy Fossil

0,02 S [g/km 0,32 0,31 Primary 2,5
[MI/kml 2,5 Primary 1,6

energy Nuclear [MI/km 1,6

tafménasyzes endr gydiRénewrabl eopNl Meini c3 eSEA TR arslportated,

cal cul a gn neth hi o.types 5 The
seq oFRBsEnb S cPbo Repe 18FEeBpRPIEd Tt IENG o cAzgq Gnd ves-
sef ofFyp8€a transport 20 feet container, 40 feet

con

ai ner,

sem -

truck and trailer.

envi ronnent al
shi ps by applying data for a nunber

trailer,

per f or mance

articulated truck
The ACCEPT systens cal cul ates the
10 of cargo transported by
of

rigid

representative
Tabessebs. Jhegsehrttedan@sskipt yppesaifcpii@ed in the ACCEPT

and trailer

model .
RoPax RoPax RoRo RoRo RoRO Con- Large
tainer con-
Vessel feeder tainer
type vessel
(ocean
going)
Mecklenburg MS Deut- Older, newer, newer, Older, 6 600
Vorpommern sch- slow faster faster slow TEU - no
Vessel name/ land (<18 (>20 (>20 (<18 abate-
descrip- kn.) - kn.) - kn.) - kn.) - ment
tion no no SCR no
abate- abate- de-NOx abate-
ment ment ment
Trelleborg R&dby Short Short Short Short Short
(SE) - Ros- (DK) - Sea Sea Sea Sea Sea
Route
tock (DE) Puttgar-
den (DE)
20 feet
0 0
container
40 feet
0 0
container
Semi-trailer O 0 0 0 0
Articulated
0 0 0 O ]
truck
Rigid truck
0 0 [} 0 (]

Emission calculations - general methodology

10
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sented in Table 13 bel ow. Environnmental data for two

con WD 2008/ 017434 PCT/ EP2007/ 006919 83 tai ner sizes
w@pehs®1Bs f erent road vehicl es are cal cul at ed, PCHER2007/006919

Table 13 for the selected contd nati ons of cargo and

ves- sel type. 5 Table 13: Cargo units and ship types

i ncluded in the ACCEPT nodel. RoPax RoPax RoRo RoRo

RoRo Con- Large tainer con- Vessel feeder tainer
The ypei yessrs forethe geilrgredMetiibenboeg celd dddutted in the

newer, newer, Oder, 6 600 Vorponmern sch-

der
fog%wr?%s?te? P¥aster slow TEU - no Vessel nane/ |and
(<18 (>20 (>20 (<18 abate- descrip- kn.) - kn.) - kn.)
- kn.) - nent tion no no SCR no abate- abate- de-NOx
1. abdthe faedt eemsunehionTPer| kbofgrRobBy vEeeetl Sisormdopted

Seafrtﬁ[hodg]tlgg@é% DE_é S%%%t glygr (-S)-rrgén ' %)BE?§G§8 e%lg %df%ased on
cordid nfgine type and size.
2. An average emission profile for the most common engine
types (for each vessel type) is selected
3. The emission per km is found by combining the two above—
mentioned steps.
4. The total emission is allocated to one cargo unit by di-
viding the emission by the average number of cargo units

carried.

The allocation procedure in step 4 differs between the vessel

types, see below.

A calculation example

The calculation is illustrated by the example of an older and

slow RoRo vessel (Older Danish vessel, DANA CIMBRIA).

Step 1. Fuel consumption (FC).

The fuel consumption is not stated in the vessel information.
The consumption is calculated by assuming a specific fuel
consumption of 200 g/kWh and a 85% power outtake at cruise
speed, i.e. 17,5 knots. With an installed engine power of

6600 kW is the fuel consumption given as:
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contai ner Sem-trailer ~ A~ A A A
Articulated » » ~ A~ truck Rigid truck ~ ~ ~ A n
wa@pahshraBd er Em ssion cal cul ations - general PCT/EP2007/006919
met hodol ogy 10 WD 2008/ 0174345 PCT/ EP2007/ 006919 84
The em ssions for the selected ships are calculated in
the following steps: 1. The fuel consunption per km
for the vessel is adopted 5 from published vesse
FCi=n0,86xefifi0f @20@ al1d@Pat fkd/tlased on the engine type
wiBRdaSkE8ed2ofA0 72%ELAGE LW S QN Qf i1 e for the nost
comon engi ne types (for each vessel type) is
selected 3. The em ssion per kmis found by conbining
the two above- 10 nentioned steps. 4. The total
emqgspon i s agloc ed to one cargo unit by di- viding
FG H i=34.6n kg/kmp average nunber of cargo units
cartTed. 15 The allocation procedure in step 4 differs
bet ween the vessel types, see below. A calculation

st agp+e3 2Q.Ihe calgukatign is illustrated by the
%éanp ( ang

40 feet M A

e of an older
The emission profiles are selected based on the combination

of fuel type and engine speed. From known databases the fol-
lowing emission data are extracted for the use in the calcu-

lations for the ACCCEPT system:

Table 14: Emissions from Main Engines at cruise speed.
Slow Medium
Speed Speed Medium
Diesel Diesel Speed Die-
Engine engine engine sel engine
type (SSD) (MSD) (MSD)
Residual Marine Residual
Fuel type O0il Gas 0il 0il
CO, fossil [kg/tonne] |3179 3177 3178
CO, total [kg/tonne] [3179 3177 3178
NO, [kg/tonne] |93 65 66
HC [kg/tonne] |3 2 2
PM [kg/tonne] |4 1 3,8
SOy [kg/tonne] |54 10 54
Primary energy
- Fossil [MJ/tonne] {41000 42600 41000
Primary energy
- Nuclear [MJ/tonne] |0 0 0
Primary energy
- Renewable [MJ/tonne] |0 0 0
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15

sl ow RoRo vessel (A der Danish vessel, DANA Cl MBRI A).

25 Step 1. Fuel consunption (FC). The fuel consunption
WO 2008017434 ated in the vessel information. ThePCT/EP2007/006919

consunption is calculated by assum ng a specific fuel

consunption of 200 g/ kW and a 85% power outtake at

cruise speed, i.e. 17,5 knots. Wth an install ed

engi ne_power of 30 6600 kWis the fuel consunption

given as: WD 2008/ 017434 dIEP2007 /M6 %=t 85 FC =

0,85 x 6600 x 0,200 =1122( [kg/h] with a speed of 17,

knots = 32,4 knmih, 4 = 3% [kg/kn®FC = 1 3 ha]§teept
Re2 e&echcavessel Emissions 5 Tj@) m ssi@pgyofil esarezooz)

sel ected _bhased on the conbl nat| on of fuel type and

engi ne speed. From known dat abases the fol - Iomﬁng
use in the cal

em ssi on data are extra dfort e .
Thg SRR Ve S Rel R cRReR L0 BT Fh e B s i esel
enéiz@éﬂ Masp) ERgirRefigatre@lidhs@ $R8ed TheSledW Madidipespaat is

Speed Medium Diesel Diesel Speed D e- Engine engine

calewglwée@ebYemgilﬁeplwm (cssD)fU(estlpn(swm)tmmmaihe emis-

Sl%@%/?onne? g&?gagi%lé gﬁ g&insgta kg/4lotﬁé22 rfegs_slesfgtled be-

lowdl77 3178

Table 15: Calculated emission for the selected RoRo ship.

Fuel consumption [ton/km] 0,0346
CO, fossil [g/km] 110 033
CO, total [g/km] 110 033
NO [g/km] 2275

HC [g/km] 81

PM [g/km] 130

SO, [g/km] 1869
Primary energy - [MJ/km] 1419
Fossil

Primary energy - [MJ/km] 0
Nuclear

Primary energy - [MJ/km] 0
Renewable

Step 4. Allocation to transported cargo

The total cargo capacity of the selected RoRo vessel was
stated as 2 000 lane meters. The utilisation of the vessel is
difficult to assess since this type of information (often) is
considered as business sensitive information. A frequently

stated CCU (1lm) of 90% is used in these calculations. This
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NOX [ kg/tonne] 93 65 66 HC [kg/tonne] 3 2 2 PM

[kg/tonne] 4 1 3,8 SOX [kg/tonne] 54 10 54 Primary
wen@sgy7434 Fossil [ MJ/tonne] 41000 42600 41000 pPE@r/EPBXY006919

energy - Nuclear [Ml/tonne] 08@ O Prinmary energy -

Renewabl e [MJ/tonne] 0 O O WO 2008/ 017434

PCT/ EP2007/ 006919 86 Whall et Whall et al. al. Wall

et Reference (2002) (2002) al. (2002) The RoRo
vaVassebuild bypiacaillty opoweteidyibyeral retl whapeedrblesely be
engi MeD rning residual oi]. The _em ssion km |
cnB8elarbur ST 80 toy T (RS GR 18 el TGO AR | S By Ship
emeQ@lSH‘ £0°a3100% 3 32 1 Gekbe yl'seh;‘ﬂé}g éat?culated as

results presented be- |ow Table 15: Cal cul ated
0,ehb&si gmef belowe sel ected RoRo ship. Fuel consunption

[ton/knm] 00,0346 CO2 fossil [g/kn] 110 033 CO2 total

[g/km 110 033 NO, [g/km 2275 HC [g/km 81 PM

Lafl@”ﬁg’]:ei::%@_afag@.t&g/km 18Ry Primaryzenergy - [ M/ knj
1419 Fossi

Cargo Capacity Utilisation 90%

Utilised lane meter [1m] 1800

Share to one lane meter 0,056%

The following proportions then calculate the emission to each

cargo unit:

Table 16: Share of ships emission to each cargo unit, calcu-

lation example for RoRo vessel.

Cargo unit Vehicle length Share of ships
[1m] emission

Semi-trailer 13,6 0,76%

Articulated 1,00%

truck 18

Rigid truck and 1,40%

traiier 25,25

The emission per cargo unit is then found by the combination
of the ship emission and the share stated above. The result

is presented in Table 17.

Table 17: Calculated emissions per cargo unit, calculation

example for RoRo vessel.



Primary energy - [MJ/knml O Nuclear Primary energy -
[MI/kmi O Renewable 10 Step 4. Allocation to

wo c@sspass ed cargo The total cargo capacity of p¢TreP2007/006919
sel ected RoRo vessel was stad®d as 2 000 | ane neters.

The utilisation of the vessel is 15 difficult to
assess since this type of information (often) is
consi dered as business sensitive information. A

174

oPAr00&nilstadedigndt hesg
L7434 PCT/EPJOO?/ 06914

stmted CLBEGLA)
This WO 2008/ 0

Sulpseguoeat | y
cal cul ati ons.

©

87 value could be a
probably be changed

bFabheh
to 75-8

hrgfkend andtEHGGI d
D% i n a futungpyp-date,.

The share of the ship enmission to allocate to one
| ane netre is then calculated as O, 056% txeelbal ow. 5
re et H—200b—Cargo—Capa }*"
Coﬁifql s?tlon 9g@fkTK| ?%%d | aht 1 er [In 15%6_ Shar e
coi acme | ane npgemD, PEHL0 The|folbowi ng preperti ons
then calculate the efission fo each cargo unit: 10
NO;Tabl e 16: Shal®/¥r] shlps eni s33on to each38argo unit,
cal cu- lation | e, for Ro essel. Cargo unit
. éﬁnﬁ‘? 0 !  A4hg9
Vehi cl e IengtFT(f ar e ofgshlps I M eniss$ibn
PM Semi -trail er [®/¥mD, (520 1,3 1,8
SOz [g/km] |14 19 26
Primary en- [MJ/km] |11 14 20
ergy - Fossil
Primary en- [MJ/km] | O 0 0
ergy - Nu-
clear
Primary en- [MJ/km] |0 0 0

ergy - Renew-

able

Vessel type specific comments

RoRo vessels

The following vessels are used in the calculations for trans-

ports with RoRo ships:

Table 18: Selected RoRo vessels.

DANA DFDS Tor DFDS Tor
Vessel

CIMBRIA Selandia Selandia

Older, newer, newer,
Description

slow faster faster
Speed [knop] 17,5 21 21




Articulated 1,00% truck 18 Rigid truck and 1,40%
trailer 25,25 15 The em ssion per cargo unit is then
wo oaosditags t he conbi nati on of the ship em ssi oPCEHEE200M@06919
share stated above. The result8% is presented in Table
17. 20 Table 17: Cal cul ated em ssions per cargo unit,
cal culation exanple for RoRo vessel. WO 2008/ 017434
PCT/ EP2007/ 006919 88 Substance unit Sem - Articul ated
Engilgied tyPCai | er trudqhMSDruck 8@ trai MSP C2 fgssi
Fukd/ k01,831 1 100 1 %ﬁ coz &@% [g/knh 31 1 190 1 544
ria, g/ km 17 23 3 HC [ o/ 1 1 PM[g/kn
SulpBut, 3 1, §%-S2 [c/kn] 14 19 26 Prlnary en- [IMJ/ km
11 14 20 ergy. - _Fagsi7l Primary en- [RJSkni 0 Q O
COBEERE- Nu Heéﬁpt]Prlnary en- [MI/knf 0 0 0 ergy -

apRepgwnabl e Vessel |type specific comegpts

Lane meter [1m]

capacity 2000 3000 3000
Capacity

utilisation 90% 90% 90%
Utilised [1m] 1800 2700 2700

lane meter

RoPax vessels

A RoPax vessel is carrying both passengers and vehicles. The
RoPax ships usually offer substantial volumes for passenger
purposes. The fact that they are carrying such different
types of cargo makes the calculation modules for an alloca-
tion of environmental data different. One of the less complex
ones, allocation by deck type, is selected for the calcula-
tions of data applied in the ACCEPT system. This method di-

vides the ships emission in the following way:

1. (the number of decks carrying vehicles) / (total number
of ‘cargo’ decks)

2. the share allocated to the vehicle decks are then di-
vided by the number of utilised lane metres. (same as

for the RoRo ships).

Like for the RoRo ships, high quality utilisation data is

difficult to obtain from the ship operators.

The following vessels are used in the calculations for the

ACCEPT system:
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5 RoRo vessels The foll ow ng vessels are used in the

calculations for trans- ports with RoRo ships: 10
waams®e17u84 Sel ect ed RoRo vessel s. DANA DFDS ToPCDEBE(907/006919

Tor Vessel CIMBRIA Selandia Selandia O der, newer,

newer, Description slow faster faster Speed [knop]

17,5 21 21 WD 2008/ 017434 PCT/ EP2007/ 006919 89 Engi ne

type MSD MsD MSD Fuel type RO RO M3O Sul phur [ %

content weight] 2,7 2,7 0,5 Abatenent - - SCR Lane

meter [Im capacity 2000 3000 3000 Capacity

utilisation 90% 90% 90% Utilised [Im 1800 2700 2700

Tabage1bet ege ROFRXdVREBEkSvAsRalPax vessel is carrying
bot h passengers and vehicles. The RoPax ships usually

Vegsebrdeapstinhiral vol umes for passenger 5 purposes.
VeThS fact—that theyMar" cafrt-yhg—sSyeh d&‘fe[en% types
BFStargo nakes t he ESREENRETSn mottl RSUFOP~an bl i oca-
tion of environnmentatpdahardi ffereahd One of the less
conpl ex
Route Trelleborg R6dby (DK) -
(SE) - Puttgarden
Rostock (DE) (DE)
Engine type MSD MSD
FC/crossing [(tonl 15,7 1,82
Distance [km] 202 26
Fuel type [%- RO RO
weight]
Sulphur [%- 2,7 2,7
content weight]

The emissions used in the ACCEPT model are rather high since
the selected ships are rather small and old. Newer ships are
usually less polluting due to larger lane metre capacity as
well as cleaner engines. Vessels exist with half the CO,
emission and only a fraction of the NOx emission (e.g. due to

SCR de-NO, systems) .

The ACCEPT system should be up-dated with more situation spe-
cific data supplied from the ship operators carrying out the

transports of the investigated vehicles. Capacity utilisation
and fuel consumption data should be averaged over a longer

period of operations (e.g. one year).

Container vessels
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ones, allocation by deck type, is selected for the
calcula- tions of data applied in the ACCEPT system
wabios/omEshod di 10 vides the ships em ssion i nPCTEP2007/006919
follow ng way: 1. (the nunbersdbf decks carrying
vehicles) / (total nunmber of “cargo’ decks) 2. the
share allocated to the vehicle decks are then di- 15
vi ded by the nunber of utilised |ane netres. (sane as
Caf@p uhé&tRoRo ships). Like for the RoRo ships, high
quality utilisation data is difficult to obtain from
the ship operators. 20 The follow ng vessels are used
Datd £He eahadbaktoRsthokohhginACCEREsYStiMgMan for the
2008/ 017434 PCT/ EP2007/ 006919 90 Tabl e 19:” Sel ect ed
trefPeRrivesferbe fyddowindesarppt boatwessel Meckl enburg
NB Deu ch- Vor onmmern |and Route Trell eborg Rodby
% g?fﬁﬁ?den Rost ock (DE) (DE) Engine

ssing [ton] 15,7 1,82 Distance
[kn%eo g/g% g/spolqggﬁ%%pe [0- RO RO wei ght] Sul phur [ % -
2,7 2, 7 content weight] 5 The em ssions used in the

A T mpdel are rather high since
The following two vessel typés are included in the ACCEPT

system, see

Table 20: Container ship types

Vessel type Small feederxr Ocean go-
vessel ing
Category Container Container

Older, more

Description slow Mid sized
Speed [knots] 13,7 20,2
Engine type MSD SSD

Fuel type RO RO

o)

Sulphur con- [%-
tent weight] 2,7 2,7
Abatement - -

The vessel emission values were calculated in the same way as

for RoRo vessels. Fuel consumption was given for a speci-

fied/normal route.

The calculated emissions were allocated to the number of

utilised TEU positions. The following values were obtained:

Table 21: Allocation data for container ships.
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The environmental data per cargo unit can now be calculated.

The following results were obtained:

Vessel Small feeder ves- Ocean going
sel
Description Older, more slow Mid sized
Speed [knots] 14 20
Capacity [TEU] 800 6600
Abatement - -
Substance unit 20 feet 40 feet 20 feet 40 feet
container container container container
CO, fossil [g/km] [122 244 64 129
CO, tot [g/km] [122 244 64 129
NO, [g/km] |2,5 5,1 1,9 3,8
HC [g/km] 0,090 0,180 0,062 0,125
PM [g/km] |0,14 0,29 0,08 0,17
SO2 [g/km] 2,1 4,2 1,1 2,2
Primary en- [MJ/km]|1,6 3,2 0,8 1,7
ergy - Fos-




Fuel type RO RO Sul phur con-

Abat enent - The vessel

weadsulased in the sane way as

15 for
Fuel consunption was given foP3a speci- fied/ nornal

[tent weight] 2,7 2,7
em ssi on val ues were

RoRo VveBSEEB2007/006919

route. The cal cul ated em ssions were allocated to the

nunber of utilised TEU positions.

The foll ow ng

val ues were obtained: 20 Taple 21: Allocation data
siflor container ships. WO 2008] 017434 PCJ/ EP2007/ 006919
92 Small Ccean go-| feeder ing vessel TEU capac- |[ TEU]
Priimargp@me6 0!I /) |0 Cargo Ca|pacity Ut(0isa tion|80%
erégog/o [EU posi- [TEU 640 66P0 tions thare to 0;156%
;015% one TEU position The environngntal data]per
cleargo unit can now be calculated. The|follow ng
Prgg};%[yt zglevyler&Jo ktméﬁl noed: Vesse| Smal | fes(t)jer ves- Dgean
ergy - Re-
newable
Summary of the results
20 feet 20
container feet
con-
tain
er
Ro- Ro- RoRo RoRo Ro Smal Oce In- In-
Pax Pax Ro 1 an ter ter-
feed go- mo- mo-
er ing dal dal
ves- tra trai
sel in n
- with
LCI out
LCI
Meck MS Olde newe ne 0Olde 6 10 1 00
len- Deu r, r, we r, 600 00 0
burg t slow fast r, slow TEU ton ton-
Vor- sch (<18 er fa (<18 - nes nes
pom- lan kn.) (20 st kn.) no
mern d - no kn.) er - no aba
abat - no (> abat te-
emen abat 20 emen men
t emen kn t t




Description 4 der,

nore slow Md sized Speed [knots]

14 20 Capacity [TEU 800 6600 Abatenent - -
wonisherase unit 20 feet 40 feet 20 feet 40 feebPCT/EP2007/006919

cont ai ner contai ner contai ner®cont ai ner

C®2 fossil

[g/kn] 122 244 64 129 CC2 tot [g/kn] 122 244 64 129
NOX [g/kn]j 2,5 5,1 1,9 3,8 HC [g/kn] 0,090 0, 180

201 4,2 1,1 2,2| Primary en- [MUkn] 1)6 3,2 0,8 1,7
ergy - Fos WO 2008/ 017434 PCT/ EP2007/006919 93 sil
Primary en- [MlI/[lkmj O O O O ergy - Nu clear Primry
en- [MI/knf 0 0|0 O ergy - Re newablgc Summary of the
results 20 feett 20 container feet con- tain er Ro-
Ro- RoRo RoRo Ro Smal Oce In- In-
de
NO
X
C02 fos- [g/km 122 64 82 81
sil ] - - - - -
[g/km 122 64 73 71
CO2 tot ] - - - - -
[g/km 2,5 1,9 0,2 0,2
NOx ] - - - - -
[g/km 0,09 0,0 0,0 0,00
HC ] - - - - - 0 62 06 1
[g/km 0,14 0,0 0,0 0,00
PM 1 - - - - - 4 83 11 9
[g/km 2,1 1,1 0,2 0,17
'S0O2 1 - - - - -
Primary 1,6 0,8 1,3 1,37
energy - [MJ/k 3 7
Fossil m] - - - - -
Primary 0 0 1 0,9
energy - [MJ/k
Nuclear m] - - - - -
Primary 0 0 2 1,80
energy - [MJ/k
Renewable m] - - - - -
Afterwards standard operating procedures (SOP) for carrying

out advantageous implementation of the invention are de-

scribed in further detail.




Pax Pax Ro 1 an ter ter- feed go- no- no- er ing dal

dal ves- tra trai sel inn- with LC out LC Meck
woBRtr3newe ne Ade 6 1 0 1 00 Ilen- Deu r, PCT/RE2007/006919

600 00 O burg t slow fast r,92slow TEU ton ton- Vor-

sch (<18 er fa (<18 - nes nes pom |an kn.) (>20 st

kn.) no nmern d - no kn.) er - no aba abat - no (>

abat te- enen abat 20 enen nen t enmen knt t WO

2008/ 017434 PCT/ EP2007/006919 94t .) SC R de

mhd b eieh Sptpergpep are Bartieg ghrdth é%%r&r% aata
modules.

5 A preferred embodiment is depicted in Fig. 5.

The following sequences of activities are to be preferred;

dependencies are shown for each step.

10 d BACKUP OF WORLDMAIL.
N WEEKLY BILLING.
d BEFORE REPORTS. ( SLIB REPORTS - BEFORE )
. GBB EXT/LISTNING. (MENU IMB315 )
. CHANGE PARAMETERFILE. ( MENU IBM520 )
15 . SAVE ALL IBS files. ( MANUAL TAR BACKUP )
. DAILY SAVE & REGULAR SHIPMENTS. (MENU IBM305)
. ALLOCATE HANDLING FEE'S AND DISCOUNT'S. ( MENU IBM330 )
N REGULAR INVOICE PROCESSING. ( MENU IBM330 )
d If A.IB.CPH exists it should be renamed.
20 d CREATE STATISTIC SUMMARY FILE. ( MENU IBM335 )
d VARIQOUS REPORTS. (MENU IBM335)
d COPY OF A.IB.T99.
. SET PERIOD END DATE. ( MENU IBM340 )
. CHANGE PARAMETERFILE. ( MENU IBM520 )
25 . VARIOUS REPORTS. ( SLIB REPORTS - AFTER )
. E-MAIL TO ANNIE.
i Capella tapes.
. Slet filer.
. MONTH END FILE HOUSEKEEPING. ( MENU IBM340 )
30 d MONTHEND FOR INBOUND.
* COPY OF A.IB.TS8

* ISS MONTH-END.
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NOx ] - - - - [g/kmO0O,09 0,0 0,0 0,00 HC] - - - - -
062061 [g/kmO,14 0,0 0,0 0,00 PM] - - - - - 4 83
wa1009/01f4g4 km 2,1 1,1 0,2 0,17 SQ2 ] - - - - PRT/RP20Y7/006919

1,6 0,8 1,3 1,37 energy - [MHk 3 7 Fossil m - - - -

Primary 0 0 1 0,9 energy - [MI/k Nuclear m{ - - - -
Primary 0 0 2 1,80 energy - [MI/k Renewable m - - -
- Afterwards standard operating procedures (SOP) for
* carkNS gl LEUrRAdMSERR ageous i npl enentati on of the
invention are de- scribed in further detail. WO
* 200%7 D IEEERAEET/ EP2007/ 006919 95 The cal cul ati on
processes are carried out with different data
nodul es. 5 A preferred enbodinment is depicted in Fig.
ThéSsd&pefi&Immw@gvseqmsyceﬁdoﬁoaehtyalﬂySSataréoabeess to

referred; endenci es are shown r each step. .10
xR VAL DR ST SEEIENEBI L0F RG ARgERoREThal Users
Siﬂgg}ggbréséﬂﬂé%f@%@}ué%alE@?ngéurance, Analysts and main-

taining of the system).

The access could be preferably done from a company web site,

external and internal.

Operation Process Map

This chapter gives a high level overview on the operation
processes of the GO GREEN implementation.

There are core process groups that are visualized in figure

6.

A computer which is equipped with software capable of han-
dling Carbon Management represents a preferred hub of the
system. Here the accounting of the credits takes place, the
demand and supply of credits are matched and carbon credits
are retired. This Carbon Management computer is afterwards
called CM. The CM is preferably also responsible for the fi-
nancial and contractual arrangements with the BU on both the

demand and supply side.

On the demand side the participating BU sell GO GREEN prod-
ucts to their customers and, in most cases, collect addi-
tional revenue for this value added service. They are also
responsible for the calculation of the emissions related to
the shipments. They are to be compensated by CM according to

a method agreed between the BU and CM and verified by an in-
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GBB EXT/ LI STNING (MENU | MB315 CHANGE PARAVETERFI LE. (
MENU | BM620 15 SAVE ALL IBS files. ( MANUAL TAR BACKUP
W®2008N1BAVE & REGULAR SHI PVENTS. (MENU | BVBO5) PAL/EBXATENC919
HANDLI NG FEE' S AND DI SCOUNT' 7 (  MENU | BMB30  REGULAR

| N\VO CE PROCESSING. ( MENU I BMB30 |f A IB.CPH exists

it should be renaned. 20 CREATE STATI STI C SUMVARY

FILE. ( MENU_IBMB35 VAR QUS REPORTS. (MENU | BMB35)
depgypderk phiBATRertySEThPERUODEERDt DAREL X( cRERYN BUB4®ions

-] LE . VEN AR
(e Cd P RS AETERT GETRARY 16 RRNCE = quar-
tefthpebhai s aprd. paySheprevlietuslyMabFeeBNPrEbeEfor each ton of
HOUSEKEEPI NG. ( MENU | BM340 30 MONTHEND FOR | NBOUND.
cagpy er @i B. 798 I SS MONTH END. WO 2008/ 017434
CafEJKEE%Q@ZEQoégéghaﬁgledR ) EthrIBﬁNgﬁﬁRextE%%ﬁl abatement
EXTRACT. The scope Is to give easy and potentially
proeecre. atuessnad pSogrtesnakeusepset€usednby addernative

Suppl | d.jnt | Sal es . tatives,
veidofet S ladr ahE B RAR s otE Inatiay noiPERARY GETEHEDIe -
fusys! eﬂi‘ﬂerér%eeﬂ§§§§§n§9ubgo?€cﬁée&ﬁrQPEéndeﬁgrngyo@x%nsport

conpany web site, 10 external and internal.
such as solar panels on some of the hubs is also included in

the internal carbon portfolio.

It is advantageous to purchase verified emission reductions

from voluntary or Kyoto abatement projects.

The focus of this manual lies on those processes, that are
relevant for carbon accounting. These processes and the data
produced in these processes need to be verified by an inde-
pendent third party.

The core operation processes related to carbon management are
detailed further in the operation process map in Figure 7.
The operation process map is divided in four parts to repre-
sent the processes within the participating BU on the demand
side (top part), the processes within CM (second part) and
the processes for purchasing carbon credit from internal
(third part) and external (bottom part) projects.

These processes and their data that need to be verified are
highlighted by a red frame. Each of the highlighted processes

is further detailed afterwards.

Operation process details
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Operation Process Map This chapter gives a high | evel

overview on the operation 15 processes of the GO
w@ERoBM1748p| enent ati on. There are core process BCDEPH07/006919

that are visualized in figure®® 6. A conputer which is

equi pped with software capable of han- 20 dling Carbon

Managenent represents a preferred hub of the system

Here the accounting of the credits takes place, the
Thiengharaey deppribes thedindixidumdt eRedasAenc PrGIESses

cn o3, pB08 BOLLTRy LN oot MOReGRIROL P o

det®&sponsi ble for the fi 25 nancial and contractua
arrangements wiith the BU on both the demand and
The (PpPyr sPHeon (Al EhendehERasSsPaEVERE pRPEPCFRAEI RFOSGSSes

th8€! drEQ-CREFN, Pr 84z HHESCEQbBHGEEcﬁﬁﬁEQHSr%nggghtﬁ%gsupple—

nost cases, collect addi- 30 tional revenue

menah e pudedsses vince. rdheyant efaksbheespobsnbbechomttimg but
calculatron of the emssions related t t he .
ne G Shen £F P BRacPhoRL 0 onbehth: SuS By ke 5 g nan-
cidD adcdEhh agreedsbetween the BU and CM and verified
by an in WO 2008/ 017434 PCT/ EP2007/ 006919 97

dependent third party. The BU report their carbon

em ssions (and at the sane tinme their carbon demand)

to CMon a quar- terly basis and pay a previously
Emigs Beris pfoceptimt edaethddolody ¢Brboastso-CRL 1% Car bon

credits are handl ed by internal and external abatenent

projects. Internal projects are represented by

Thl BT ¢ VE1aNeNi 6| §8£ 4181 BE BREENNBLLME-0E bRALEYices is
bi ogeni c) renewabl e - fuels. Energy efficiency
regpopechke ofoyrepeceheingy ¢masspont vatued &erstheir products

or‘§g¥%f%églwofghoéhé@fdhggsd$§eaéggokgghgdgg %He steps and

the two different methodologies specified in this chapter.

The following steps should be adhered to when introducing new

GO GREEN products or services:

° The BU describes the planned GO GREEN products or ser-
vices at least including the following information:

. name and type of product or services

. expected emissions per product and service (emis-

sions footprint)

. choice of calculation method (bottom-up, top-down)
. expected volume of services sold to customers
] expected number of carbon credits needed for
compensation
] The BU reports to CM on a chosen methodology and en-

closes proper documentation according to this manual.

° CM performs a plausibility check on the calculation and

the documents and informs the BU of the results.

. CM and the BU agree on the methodology to calculate the
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10 the internal carbon portfolio. It is advantageous
to purchase verified em ssion reductions from
woodogniaBy or Kyoto abatenment projects. 15 ThepdDER®ODH06919
this manual |ies on those protesses, that are
rel evant for carbon accounting. These processes and
the data produced in these processes need to be
verified by an inde- pendent third party. The core
opéﬂﬁﬁ%ﬁp@ﬁcﬁﬁﬁﬁﬁglm@lated to carbon managenent are
20 tall d.furth in.the ope on_process .
heTiats Soeratt i broratot hep PLeatyeegadslosy in
fowmjyﬂﬁéhﬁéayepre- sent the processes within the
participating BU on the demand side (top part), the
* pradesseslevdmt ns€dt {secofidtiparmanaatll asheefloeessee calcu-

for urcha car on credit frominternal (thir
3p C? fg?ﬁt P YETEY 2 bt O eBES. r?ﬁ8§§nce% in the

Dr UBSEERSe al'@véi‘%éré’éﬁé‘lé h?ém)ee@eé@eéﬁ Eﬁé' EUeQn@r €he CM.
hi ghlighted by a red frame. Each of the highlight

CM pressedaes dikféxpnthencthoddl ediast Eovatls. ca@culatlon of

, d 2008/ 17434 )
iR AP ISRESS S5 o e PR adE S Angeserdces . Nei-

thdMdinvi SRidn HPSF abt 1 N OEETISOSse t HatebBarerbear life cycle
outlined in the previous chapter in greater detai

aSSHRASMRINC 43 ofF di FEFM gL P ecOPRi dRBAt L ABs E0kofae emission
foo‘il,r %erﬁts%f f%ﬂg%@é earﬁc?'& P\p{cégr E"QF BgEﬂoﬁlethodtologles

accounti ng "an ose supp e- nentary processes no
carbelreviantadded tthe caavrdont lae coamibomgebiussioacesgamy ther fa-
..the functioning of the systemlike the finan- cia
cilitdGimt iMPHrocesses. 10

1. In the bottom-up approach specific carbon emissions per
shipment are calculated ex-post based on the emissions
of the vehicles used for transportation, the loading
factors and allocated to the shipments transported using

the NTM formula (see sub-section 0).

2. In the top-down approach average carbon emissions per
shipment are calculated ex-ante in case-studies based on
more aggregated variables like for example the overall
national fuel consumption (accountable for the ship-
ments) of the BU divided by the total number of ship-

ments (see sub-section 0).

The implementation (calculation, sources and values) of these

methodologies is described in section 0.

Emisgsions footprint methodology (Process - 2.1) - Bottom-up

approach
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Em ssi ons footprint nethodol ogy (Process - 2.1) The BU
that plans to offer GO GREEN products or services is
wo emponm=Bdbl e for specifying em ssion val ues f oPCT/BRI007/006919
products 15 or services whi d8%shoul d be done
according to the steps and the two different
nmet hodol ogi es specified in this chapter. The
foll owi ng steps should be adhered to when introducing
A) RYrpexEe GREENSpepduct s or services: The BU descri bes
t he_pl.anned. GO GREEN products _or ser- 20.vices at
Thjrseasé Crhe u%?ﬁﬁ%%sf gF’Fo%eﬁl&rF‘%f (r)nFrtf'aol% %:ogyn§r?e tghed bottom-
up taMSr&dciPr otics REetBBHEYILEES ieXpeeldethem $SistR@Pithin the
product and service (em s- sions footprint) choice of
opiAtifat { bre nePRedaLbentdm apd PdgLldednpYsEsmsdy Fat @yo-
: ryLces t LS : ~8X
VA e £ P rEA o PO SR B RRS LG T. ca
cuYepois dve Ghda anchhipmernet hedellogydandkeneacddhosesrement
. _proper q$cunentation according to this manual. 30 CM
1n{§a GrFECSEPF PRt bil ity check on the cal culation and
t he docunents and infornms the BU of the results. CM
and the BU agree on the nmethodol ogy to calcul ate the
If Wh 290819 1Fa8uoPOTy ERRPDOPA0D69Eoused, éi §si edyantageous to

footprint.-. i ncl udes a_description.aof the reed
penfBiBid e iR LOR KRR RBERelhRthoRNE! AbIgIR S50 the
calldig amywial as well as the calcu- 5 lation files and

t he docunentation are referenced in the service |evel

agreenent (SLA) between the BU and the CM CM uses two
B) BdJELENM s @t hodol ogies for the cal cul ation of

The used methodology takes into account all direct emissions
related to the transport of the shipments from the fuel com-
bustion in the wvehicles including those of the vehicles used
by subcontractors. In a first step this relates to carbon
emissions. For the carbon emissions from the facilities (hubs
etc.) a fixed average value is added. The methodology does
neither consider additional emissions in the life cycle of

the fuels nor emissions of other greenhouse gases.

For the calculation of the transport emissions per shipment
the method distinguishes between emission calculation and
emission allocation. Emission calculation is defined as the
calculation of the total vehicle emissions related to the use
of the different modes of transport, whereas emission alloca-
tion relates to the allocation of these emissions to individ-
ual shipments. The distinction is necessary because typically
a vehicle transports more than one shipment for the different
distances and its emissions therefore need to be shared by

the individual shipments.
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di rect carbon em ssions fromthe product and services.
Nei - ther em ssions of other greenhouse gases nor the
wo 2dos/oced e 10 assessnment data is taken into PCT/EP2007/006919
consi deration for the em ssi ol footprint of products
and services. For both nethodol ogies carbon is added
to cover the carbon em ssions fromthe fa- cilities
(hubs etc.). 15 1. In the bottom up approach specific
The s paRsSBATSsiendipédedsAingrem (aid fegleny)atraanker pfstlegs
n_th 1,531 of__the _vehicl use or
2 BE8Eng b BR b R s g EREES, eEhs s M va
fréheishi ppegia toansporked insitAen .t e NHM forgmites (Sefeneric
sub-section Q). _20 2. In the top-down approach average
exampPhenCEnt ¥BLERS pBES Shi fadierand sRiomeantey ex-ante
in case-studi es based on nore aggregated vari abl es
|i ke for exanple the overall national fue
Talcioms uibpt © oac¢asnbuhhabbhbofer oultd isleidp f2% tiwerdt Sndftitehelivi-

. BU dpvj ded the total n r of ship- nts ee .
=G0k ot G BPNORRE F RbPOHRT LSRG A6AFo (TR Kf bon emis-
siSOHre€sae8d ¥3l dgsh shiphese Bt Bedelagh8%ted according to

described in section 0. 30 Em ssions footprint

theref bbbV by ¢Pretesspripciple:Bottomup approach WO
2008/ 017434 PCT/ EP2007/ 006919 100 A) Purpose and
Scope This section describes the general nethodol ogy

1.i0n ¢thechbiteomhapdappanaehfothieschetleadol ogy is used
when systens within the operation (i oper.at.i onal -

. €. ,
2. and"dHFyiae syRe ehi§lafBnpHEPS ipRdeE §hscivehd cd&t ased for
reqisied dr enmission calculations. Cal-

3. Calculate the total emissions of the vehicle depending
on vehicle type, engine type and fuel consumption for
each leg

4. Allocate the emissions to each shipment, based on volume
weight of the shipment and the load capacity and fill

factor of the vehicle used for each leg

5. Add the emissions from the different legs of the ship-
ment
6. Add the emissions from all shipments per product and

customer 1ID

Based on these general principles the applied formula to cal-
culate the carbon emissions for each leg from each shipment

is shown in Figure 9:

The factors used in this formula for the emission calculation

are explained in Table 22.

Table 22: Factors for the calculation of carbon emissions



10

cul ations are nade on shipnment |evel and take each

nmovenent into consideration. If this the Bottom up
wapmsosabs i s used, it is advantageous to 10 peeT/BPIO0A006919

validation test report with tilee results fromthe

cal cul ation. B) Description The used nethodol ogy takes

into account all direct emssions 15 related to the

transport of the shipnments fromthe fuel com bustion

in the vebbrl @s indivildnglt hegeotf at BBipmkihnt| es used

ceant yr Aot A o Ingfnrcf st-epb fhnc- rnl:\fne to

F%§y en1ss?§ﬂ§an?5909he carbon eni ssions fromthe Unit

Dﬂsac%.'ridé' es (NYPstaftE: tage ggqlé ebi*g‘%h\éa's&‘lggn%nt km

ded. The nget hodol oqy nei't her consi

Fu&ddmtnnﬂal em(asepage) nfubd tbheuespclienobf e diddls 1/km
nor .em ssi on herxgreenhouse gases. For the

0
SUERtI@ At i on dYegﬁg trg Bort enmissions per shipnent

vak1& i hod §bé89§h§n@ﬁ;@@&&ﬁefagﬁb§sEB? CALCHALAT | /1
and 25 emisjsion allocation. Emssion calculationis

endefsilioed as thendafceelatised oh the tpealifiehileke
en1SS|ons rel ated to the use of the different nopdes
gt ““ransport| whereas enission alloca- tion relates to

Fl&%@ nliQCal | oA PErk§e5 ey 8MMISSEBPSshACh BYLVLTGY ¥alane g
shi pnments. The distinction is necessary because

sippsi valllue 30 @YN%ﬁFC©81Yraﬁs@of©S ﬁmretrhaﬁpomes to
shi pnment for the dl{f ren% %§tﬁnces and, 3
eni ssi ons t HeT&fora n 3epR1e 3Fe8m5§SlPH§ uring

i ndi vi dual Sh&@ﬁ@néﬁf XﬁHZD@ﬁ&Qﬂ§434 PCT/ EP2007/ 006919
101 The transport is divided intao a (different) nunber

LOéfiiP@gga-accdwwgumopwboaqif@ér ehe vehasper useddes t
pag§gg on the way fromits origin to its destination.
igure 8 gives a generic exanple of typical |egs of

oo

Loddfiher enic-shi (mestsge) share of loading capacity that

tor is actually used.

Volume Measure to account for bulky (low den- t
Weight sity) shipments.

Fixed emis- Used to account for the average direct g
sions value carbon emissions of facilities like hubs
for facili- etc.

ties

For further explanation of some of these terms see the glos-

sary.

Depending on information availability different it is possi-
ble, to either use generic values or specific values for some
of the factors in the calculation formula (mentioned within

brackets in the table above).
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5 Taking into account the above outlined factors and

the divi- sion of the shipnents into different |egs
WO b@soambon em s- sions related to each shi prepdT/EP200D@06919

cal cul ated according to the ¥a3l| owi ng general

principle: 10 1. Calculate the distance for each | eg

2. Calculate the fuel consunption of the vehicle used

for each leg 3. Calculate the total em ssions of the
Em:yeﬁiiené deopépdiing me3hododelgyc| (@rogsss endi -l tyRomrdown
a gga onsunption for each leg 4. Allocate the
PRHTeS M ons to each shi pnment, based on volune weight of

the shipnent and the | oad capacity and fill factor of

a) tberpyebkchagusedpkor each leg 20 5. Add the emi ssions
fromthe different | egs of the ship- nent 6. Add the

Thigi seFbhonf d@ﬁ?éﬂlbe§h|tyiweﬁilegleg@rl me@chmolamf afudthenerop-
eneral |nC| S ppl B
doY%ﬂ%ﬁng%o Cap?lcgl e tﬂ% ca log wns§i§ﬁ§ il c%é%ﬂ? emis

sibeg &fom epebishicpaentvorks a$1la10wr11| Ath glifaels%or“ﬂase is calcu-
factors used in this fornula for the emission =
lated cupategnon3gvaiéabipl aveed liln dpaBl-e Caxbomyigmd gesons per

L E R T AR

shaxrg of emsbhspoeat tbaectoh Bxplawation Unit Di stance
Di stance for each leg of the shipnent. km

B) Description

This methodology is based on case-studies, which use differ-

ent data depending on the data and the specific IT-systems

available in the relevant BU and countries. The output of the
calculation is an average value for the direct carbon emis-
sion per product or service. The emission value shall be cal-
culated ex-ante and reviewed on an annual basis.

The performance of the case study follows the steps below.

The most important is to document each step and sources to

ensure transparency:

1. Identify and specify network for relevant product and
services (with GO GREEN offer).

2. Gather needed data from network such as actual fuel con-
sumption. If fuel consumption is not available a model
of the network should be constructed by describing i.e.
transport kilometres, vehicle types, loading factors,

3. Gather data from product and services (with GO GREEN of-
fer) such as volume and weight if relevant for alloca-
tion purposes.

4. Add an estimated value to cover emission from facilities

etc.
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Fuel con- (Average) fuel consunption of specific 1/km
sunption vehicle type. Variable Specific em ssion
wo awmsor7480r the vehicle g/1 em ssion and fuel PCEER2007006919
the specific leg. factor FixX&4 em s- (Average) val ue
for specific air plane g sions value types: only used
for air transports to account for the higher em ssions
during take-off and |anding. Loading Ca- Maxinmum
Theapipanunf refuivelcote doedthe doacimentlagddm@reacs fol-
1o&§werage) share of | oading capacity that % tor is
actfually used. Volune Measure to account for bul ky

. (|Oﬁkgﬁgpakenwegﬂatc§EE¥th%EQ%E@E%EdFE&%@le@ﬁ%éé&gﬂ%et in-
to account for the averag irect g sions value
carbbndéngsai vaseveénfackbi thes reilksahubsathosduacids -

etc. ties_ For further explanation of sgone_of these

* terfsPEesit HerhrosdessriPtiopepéndihsg car clArsAeat gl the
avand aRi boh¥clb! (66804 b GACRASEL. Bl Ene! 2xBLINSL AR -
generic values or specific values for some of th
facslestin the calculation fornmula (nentioned within
brackets in the table above). 10 WO 2008/017434

* PCT? EF29071Pb6919on18BeEREEsprBAs hpyotpei pelrudhsesl yerage

(F%émf§§i6n2v&iuésTQQ%QO@Hecked for plausibility by alter-
native calculations or comparison to other available
data

. a printout of the data sources used or information on
how it can be obtained by the CM and the verifier (e.g.
hard copies or hyperlinks in case of published studies,
name and contact data of the staff responsible in case
of internal software systems)

. a description on-whether and how the internal data

sources have been or can be checked for plausibility

Calculate emissions footprint (Process - 2)

A) Purpose and scope

This section and its sub-sections describe the implementation
of the general emission calculation methodologies described
in section 0 to be used by individual BU for their different

products and services.

B) Implementation
An overview on the applied methodology per BU and respective
GO GREEN products and services 1s shown in

Table 23:
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approach A) Purpose and Scope 5 This section describes

t he general nethodol ogy of the top- down approach.
woi20089114B4 s net hodol ogy the total carbon em s-PST/AP®ODH06919

a specific network and all iti¥5transports is cal cu-

| at ed, based on avail able overall data. Carbon

em ssions per product (shipnent) are cal cul ated by

all ocating the relevant 10 share of enissions to each
Tabtedast .OBpreswr opt tba Thpsiedt mhetbbdgyopselsased tdre BU

case- st udi es, vvhi ch use differ- 15 ent data dependi ng

dataand-the snecifie | TF-svstens availahla 1 n
LAV LAT T AT A>3 T LI

hao
\JII tllb A= LY CAT T VELELA o

ORARA Lo it s Bl DS EaRea e MefHOGRRIAN of t he

cal culation is)anAwRage,yallRdnIfF aTTeti AR,
em s-_sion per |product or ser|lvice. The eni ssilon val ue

DHhdApdms<al - ¢ul at ed ex- ant ¢ hd ntesireved on an
annual basis. 2@ The perfor msmce of, the case|study

EYriii%ws the steps bel ow. The T8tk nportant |is to
docunent each $tep and sources to0 ensure TD Domestic
transparency: 1. ldentify and speagitfermet work for

rel evant product and services (with GO G?EENa@n’dfm Inter-
ExprgithdfK ngdded data fromiénfdr K®ich as %1ona1 and
fuel con- sun'pt ion. If fuel ¢oRsUBU4 aR, i npt*

avail abl e a nodel of the network shoul d be Domestic
nnncfrunfpd by!describing | e transport Kkilometres

v%hl e types, |loading factors, 3. Gather daj &vpldmParcel
seryices (with GD_GREEN of- 30 fer()Gr%lé%h
Geékfina\th unme and weight if relevyant for alloca-{tion
purposes. 4. Afd an estinmated val ue to cover | PlusPaakchen)

fromfacilities—etc—W 2008/017434 PCT/EP2007/ 006919

T oo

Further products and further BU can be easily included as ad-

ditional sub-sections.

Calculate emissions footprint (Process - 2) - TD interna-

tional products

A) Purpose and scope

This sub-section describes the implementation of the general
methodology described in sub-section 0 to be used by DHL Ex-
press Europe for the TD International product line. For the
following products GO GREEN can be chosen as a value added

service: TDD, ECX, DOX and WPX.

B) Implementation

To automate the emission calculation, DHL Express uses the
software ACCEPT (Automated Customer Calculation of Environ-
mental Performance Tool) . ACCEPT calculates the emissions ex

post. Data from the relevant IT-systems are imported into AC-



104 The m ni mum requirenents for the docunentation are

as fol- lows: transparent and clearly structured
wezaslo1mps eadsheet in- cluding a reference to PEEEP2007/006919

rel evant data sources 5 a briogf verbal description of

the cal culation and the data sources (could be

included in the Excel spread- sheet) a description on

whet her and how the cal cul ated average eni ssion
CEREl uBsgvwerel@hetkednker thleadsitii Ifiloywshyfcad teari-sslilbn calcula-

.native_ca ions or conparison to other avail able
tlagtgslggpbﬁﬁkgﬁf of the data sources used or

information on how it can be obtained by the CM and

the verifier (e.g. hard copies or hyperlinks in case _
Tabiepapl FYRBArsEEEi a8, explaamt ignd ofortec dadax & Yafes heindi-

: f re Lhhe_i e £ r.nal f re

5 vifhR) ok VRN Pkl ERCaaRk PRUFERT, BEIRE syscen,
casatetndy data) $ourcke kaveabees asedannbeheheckeshfadion
| a sigilit 20 _Cal cul ate em_ssions footprint

formplgedgee %}SOAyab&Fp8§ea§HdFé886§ Phi-s section and

its sub-sections describe the inplenentation 25 of

t he general em ssion cal cul ati on net hodol ogi es

described in section O to be used by individual BU

for eir different products gnd_services. B
10 TapBE) RAEn 2 b Ao SRS Hh ST vE B B! ERE-HppRGEOFS Of the cal-
nmet hodol aglyl PefoBUrandurgspecti ve GO GREEN products
and services is shown in Table 23:

Factor Data Type | Data Source

Distance Specific | Distance tables within the ACCEPT describe the
distances between frequented airports. The
source for distances is an internal application
plus a suitable web site e.g.:

http://www.bestflights.com.au/airportdist/calc.ph

Fuel Specific | Based on NTM values for fuel usage.
consumption | for NTM - ENVIRONMENTAL DATA FOR INTERNATIONAL
different | CARGO TRANSPORT

aircraft Calculation methods - mode specific issue;

types and | AIR transport; VERSION 2005-04-15

their

load
Variable As above |[As above
emission
factor
Fixed As above |[As above
emissions
value
Loading As above |[As above
Capacity
Loading Average Calculated average based on most

Factor frequently used aircraft types.




WO 2008/ 017434 PCT/ EP2007/ 006919 105 Tabl e 23:
Overview on the applied nethodol ogies in the BU
w@p@satisen unit Described in Methodol ogy sub-sect/EP1007/006919
Bott om up Top-down DHL Expré€% TD Interna O - Europe
tional TD Donestic TD Interna and DD Inter- DHL
Express UK O tional (de national and scribed in 0)
Donestic Small Parcel Deutsche Post 0 - (Green

Volume Ger man§Pe ifgPadkiire weightr oheraqhy sddpmsnaints fdartived Btbm
Weight Can be easily ijng| q)? gas ad- 5 ditional sub-sections.
Calculate em sdions footprint (Process - 2) - TD

Fixed | nt er|rAvenagenal| Baseduonscdge Mtudiegooé ameir ®mcoye lThasion
slection deg he. Ata f

emlssm;‘%ﬁeral met hoccc{fotg%;i% ggg%%%pgﬁ% su&hlgg%lfl%gn@%upgegts

value fipyed by DHL Ex-| hemeldedEur ope for the TD International

faciliddeduct line. Ror the 15 follow ng products GO GREEN
g

can _be chosen as a val ue added

All default and average values used in the calculation are

reviewed on an annual basis by the BU. The result of the re-

5 view 1is reported to CM in a suitable format as described in

this patent application.

10 Calculate emissions footprint (Process - 2) - DHL Express UK,
DD domestic
A) Purpose and scope
This sub-section describes the implementation of the general

15 methodology described in sub-section 0 to be used by DHL Ex-
press UK. for TD domestic and DD international and domestic
products. The products offering GO GREEN as a value added
service are listed in Table 25 below.

20

Table 25: Example of Products with GO GREEN value added ser-

vice available

Area Product
TD Domestic Diamond
Omega 12
TDD (9 and 12)




10

15

20

25

service: TDD, ECX, DOX and WPX. B) Inplenentation To
automate the em ssion cal cul ati on, DHL Express uses
wo b@s/o2Q3sof t war e ACCEPT (Aut omat ed Cust omer  PCT/EP2007/006919
Cal cul ation of Environ- mnentalo8Perfornmance Tool).
ACCEPT cal cul ates the em ssions ex post. Data from
the relevant I T-systens are inported into AC WD
2008/ 017434 PCT/ EP2007/ 006919 106 _CEPT. Figure 10
DIput | i nes the |datddlows for em ssion cal ¢ula- tion
sing ACCEPT. Tabl e 24 summarizes an explianation of
I#ﬁﬁf%ﬁﬁﬁp??be 31 S5 vidual or averagg¢) and the
data sources (softmare system case study etc.) for
the variableg used in the calculation fornula (see
Dy aememibie 22 NexdDEvgure 9). 10 Table 24y Data sources
for the diffe tf% actors of the cal- cullation formula
Factor Data Typeé riaaSource Di stance Specific

Di stance t abll esiDMNdUwo AR eEAKSHET descri be the
distances between frequented airports. The source for

di stances is an internal application plus a suitable

e B o Boter PRsRTE HSALY) Sease FORTES SRR e
dlfmetléanbensemlealNﬁwlmahpe&shmedfwakkdsagﬂue GO GREEN pro-
consunption for M - ENVI RONVENTAL DATA FOR
ITFRTERNATF ERAP 1 1gi P EHERLMEARGO TRANSPORT ai rcraf t
Cal cul ation nmethods - node specific issue; types and
AlR transport; VERSION 2005-04-15 their | oad
B) \Emphemenpatibnve As above

The direct carbon emissions are preferably calculated in a
top-down approach. The network/transport process used for the

relevant products is described in Figure 11.

Figure 11 displays an advantageous network structure, which
is especially useful for the handling of Express Parcels as a
preferred example of the physical objects. It shows various
transport legs from a pick-up of the physical object (espe-
cially an express parcel) at a first physical unit to a de-
sired destination via several nodes. At each node a process-
ing of the physical object occurs. Examples of the processing
are sorting or routing. For each leg an appropriate means of
transport will be selected following certain parameters, such

as environmental parameters.

Exemplarily the direct carbon emissions for the transport of
a single transported physical object are shown for the dif-
ferent sub-processes, especially for the transport according

to a leg.



5

10

15

20

em ssion factor Fixed As above As above em ssions

val ue Loading As above As above Capacity Loadi ng
wow@sagas3{al cul at ed average based on nobst  FacPOI/EP2007/006919

frequently used aircraft types2 WO 2008/ 017434

PCT/ EP2007/ 006919 107 Vol unme Specific The wei ght of

each shipnment is derived from W.ight the OPMS. Fi xed

Aver age Based on case studies of energy utilization
Thenpgeraas @fniséé'pmt ifoxr ahe tdiéfrﬂmbé:r Rﬁodmtmmiﬂlsived with

val r l. cilities def t, a aver age
the T%ggoﬁsg % ? e caovlﬁ & or?harél J1'ne\&;[|u drbgsn an

annual baS|s by the BU. The result of the re 5 viewis

reported to CMin a suitable format as described in

this patent application. 10 Cal cul ate erri ssions

tpgL Nt S A DD donestic
gP%?pos%{’g% gcégés%onsD?%-rEg%t |%on descri bes t he

Pnomlcsmsnt ation @fvéﬂne;@eln@ral 15 mat hodol ogy

descri bed in syb-secti.on to be used by DHL Ex- press

UK. for TD donastqs s @"}35“'1 nt er natijonal and donestic
DIRRHUETS. The products offering GO GREEN as a val ue

added servicelare listed in Table 25 below. 20
Omega 12

TDD (9&12)

Europak

Europlus

NextDay

DHL@home

DHL Network

Express

All default and average values used in the calculation are

reviewed, updated, reported and documented.

Preferably the central control computer performs the gather-
ing and documenting of the relevant data based on data from
sub-systems as local hosts. The central control computer per-
forms the calculations to determine carbon emissions from
shipments - especially from shipments relating to a certain
BU - and ensures that the calculations and data sources are
transparent and verifiable for an independent third party.
The central control computer checks the plausibility of the
results of the calculations in a vertical and horizontal ap-

proach.
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Tabl e 25: Exanple of Products with GO GREEN val ue

added ser- vice available Area Product TD Donestic
whr@sord34 Orega 12 TDD (9 and 12) WO 2008/ 0174Bd1/EP2007/006919

PCT/ EP2007/ 006919 108 DD Ewl@pak Internati onal

Europlus DD Domestic NextDay DHL @ onme DHL Networ k

Express It is possible to automatically create reports

stating the direct carbon em ssions conpensated
Cahruhahet hpi€9iCREENopterigitaniProrcesschr A)ngl PHL Express

custoneg§t§}§) | mpl ement ati on The direct carbon

GeThreYr o preferably calculated in a top-down

approach. The network/transport process used for the

a) 1Butgbs¥anhdpeedpet s is described in Figure 11. Figure
11 di spl ays an advant ageous network structure, which

Thig ssbespafipnudepgiribes the Hampdlemapteft prafssthe general
as ref aerr.ed | e of the Si
e ERb 3515075 BerBiBHGL A FOSE IR, i I P 38 g mrowess

Geph&kyURe0hillh€ophyaireall sobj ect (espe- cially an
express parcel) at a first physical unit to _a de-, _
Thipr spdygidnaat LBR1EMENSEFAPA Afodds Methedd amtel s valid

fog;QﬁﬁséélEﬂgaeﬁohhgprX§E%%!c@gﬁgH éM%ggfbnéyﬂﬂpl ipments

e processing are sorting or routing. For eac
petrEgraadappropetcatié peansmefrs2@nt namspardt wififlidss and other

sel ected follown ertai n_par angt uch :
outfets. 9t gs possgbie Eo of%er E% %%%E to all retail cus-
tomers. Some of these products are small parcels, afterwards

called GO GREEN PlusPackchen.

B) Implementation

The GO GREEN parcel will be sold to retail customers via the
existing post offices in Germany.

The number of GO GREEN PlusPackchen sold can be derived from

the billing and accounting systems used.

The direct carbon emissions are calculated in a top-down ap-

proach.

The calculations behind each of the sub-processes are de-
scribed and documented in a file. This file also documents
the data sources and assumptions for the different sub-

processes.

To account for any uncertainties in the data sources and the
calculation the figure of 577 g CO; per shipment is rounded
to

0,65 kg CO; per shipment.
This value should be entered in the quarterly demand report

by DHL Express Germany.
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as environnental paraneters. Exenplarily the direct
carbon em ssions for the transport of a single
wo ca@ndpast ed physi cal object are shown for thePdi/EP2085006919
ferent sub-processes, especiaiy for the transport
according to a leg. WO 2008/ 017434 PCT/ EP2007/ 006919
109 The average em ssions for the different products
derived with the nethod described above are shown in
AlTaBeEalbt Bndablver2ge Amé.namlﬂa‘&sﬁmrtéqq)eralpﬂnkhmion are

Product Average k 2/sh|pne 12
reYHR"6222) anE%P&b’%% %Jﬁp %UDa;% ofpthe re-
vidRt War kepB¥Re@s ¢ cAldv def %Uléul%%%lévefro%gr%tvalé&&é@%d docu-

in the calculation are reviewed, updated, reported

meaheddocunented. 10 Preferably the central contro
conputer perforns the gather- ing and docunenting of
the rel evant data based on data from sub-systens as

Thé 0€8ht PASt 8onthe1cerinpalt G0l GlespRfiitdle FRIr JH®ring and
the calculations to determ ne carbon em ssions from

dogurpRerts thespedrapny fasm SHopmEREs syd@tasg The gentral
coxgr?féf“ M@&Lﬁ» 204 SRSULeS %@egts'a%fgaﬁgﬁgf&%sa% de-
veritianl e

ata sources ar transparent an or an
termiependenont kmidspanty from the shipments and ensures that

the calculations and data sources are transparent and verifi-
able for an independent third party. The central control com-
puter furthermore checks the plausibility of the results of

the calculations in a vertical and horizontal approach.

Quarterly demand reports (Process - 6)

A) Purpose and scope
This section describes the quarterly demand reports that are
used by the BU to communicate their carbon credit demand for

the past quarter to CM.

Details on which data fields are used are described in Table

27 below.

B) Implementation

The quarterly demand report consists of a protected Excel
file. The structure and format is defined by CM. Changes can

only be implemented by CM.

The quarterly report shall be stored by the central control

computer on a net-drive



10

The central control conputer checks the plausibility

of the results of the calculations in a vertical and
whososponBsal ap- proach. 20 WO 2008/ 017434 PCT/EP2007/006919

PCT/ EP2007/ 006919 110 Cal cul’aBe em ssi ons footprint

(Process - 2) - DHL Express GCermany, Retail A)

Pur pose and scope 5 This sub-section describes the

i npl enentati on of the general nethodol ogy descri bed

in section O to be used by DHL Express GErnany Ret ai

for |s i_ndi vi dual
e 9?h§%o?o§§e95 vaffd®© ¥bF grg§| gt i of%§qg§ﬁ as read-
onl@r boDegntssk0nfmihat eskiheneilk oxomerefxommdmfe@fded changes
retail. custonmers in its post offices and other

. toohheetidtatt js possible to offer GO GREEN to al

retail cus- tonmers. Sone of these products are snal

parcel s, afterwards called GO GREEN Pl usPackchen. 15
TaB)el apl erphtahsonhéhdaGd EREENspancehewgubrierdyl dianmnd re-

retail. custoners V|a t he sti.ng post offices i
pokS Ry SHTHE HORGEr BBt Seee CREENCRR GoRREko Het S Ll

be derived from the billing and accounting systens

used. -20 The direct carbon em ssions are cal cul at ed

in a top-down ap- proach. The cal cul ati ons behi nd each

of t S £espes are and .docunent
raBlel 7T R RAEST TS T ooheoalanes! Y Heanrs P eHTF e pe

and assunpiipes Hprevhe different sub- processes.

Data Fields Explanation User
Operation Unique name of the Operation all BU
Unit Name Unit. The name should be identi-

cal for all reports of the spe-

cific BU.

Year Year for which the report is all BU
valid.

(Formatted as YYYY, e.g. 2006)

Quarter Quarter of the year for which the all BU
report is valid.

(Formatted as QQ, e.g. 03)

Customer Name of the customer, who pur- for custom-

Name chased the value added service GO |ers, that
GREEN for one or all of his prod- receive a
ucts used. Enter at least one diploma

line per customer.

This information is also used to
print the diploma for the cus-
tomer. Enter the full (legal) for SME
name as it should appear on the customers

diploma.




To account for any uncertainties in the data sources

and t he
WG DOOBAETIBS | S

rounded

30 calculation the figure of 577 g CO2 per
to 0,65 kg CO2 per shi pneat/EP2D07/606919

val ue shoul d be entered in tha3quarterly demand report

by DHL Expre
PCT/ EP2007/ 0
used in the

ss Germany. WD 2008/ 017434
06919 111 Al default and average v
calculation are reviewed on an annu

al ues
al

Dayozi Bidyds hg Blplamer iwsult of the re- viewis |User
nnnnn + o £ 1OMM N A it Al A fArnnmt <t aorad andldaon:
rocpurtTcu tu VAL SUT CaaoTC—1 A ] oLl .UI Y Fl‘ru U.Ubu
mented. 5 THE Verit EalCUSHRTHS ¢ %t%‘?s?%m?ﬁspor sible

for gathering anthtdeunentig therrel evant data from
the systens.] The central control conputer perfqgrnos
Ve hen@eeéssarlylad lc uhwmbesn o f slhfepmamtysriper car bon all BU
em ssions frjomthe shi nts.and .ensures that, 10 the
S]%:lagl) TUr &t i ong Arid " ae(r_a' rsi:ge CEZUS “é]&eh?uftan%op%tr Rt and
verifi- abl e Juitcaaedandependentt Hidstgmriym- The
central contjrol com _puter furthernore checks the
pl ausi bi | i ty RS tHe Flds AriPwMEIhe calculationg in a
cIEPd Laany izl FL o RRESETTY SO For B0
rzeﬁjorts (Progcess - - A L(rji:,poser and scope Thi g ¥ for
Skemteron desgrdikess tdfe aguairidant yduEnsmidipeport s {Rdtth aver-
are 20 useq t%)f/ the BU tqQ communi cate their carbhon
credit demar_d[ Gct Visdde sy kax eeiao_ckb JC‘fhﬁ_llDet ai| FgSoFarbon
gfh: ch dgts a figldRiarg ipiharg destrdbed dd Tableniztions
el ow.
ex-post by the BU this data field |per ship-
remains void. ments
Total CO, For BU with average carbon emis- all BU
sions per shipment this is auto-
matically calculated as product
of "Volume of shipments" and "CO,
per Shipment".
BU with contract customers over-
write the formula in the template
with the total emissions calcu-
lated by their respective IT-
systems.
Price per t Price per t CO; as agreed in the all BU
COs5 contract (Service Level Agreement
- SLA) between the BU and CM.
Total Costs This is automatically calculated all BU
as product of "Total CO," and
"Price per t CO,"
Preferred Big corporate contract customers only BU
method of will in very special cases be al- with con-
compensation | lowed to choose a preferred tract cus-

method of compensation, so-

e.g.

tomers
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B) I nplenmentation The quarterly demand report consists
of a protected Excel file. The structure and fornat

wo s00deiisaed by CM Changes can 30 only be i npPeneP1067006919
by CM The quarterly report stidll be stored by the
central control conputer on a net-drive WO
2008/ 017434 PCT/ EP2007/ 006919 112 It is preferred to
save the quarterly denmand reports as read- only files

Datr eFigd dat ¢ Exelanatkiof | at er uni nt ended changesUs¢n

the—data—5Tpbte 27—exptalas—the—data—iields—Athe
quarterly demahd $%-2 p%‘i’)]fe%%%lt%%m%FchoBéeuses t he
different datmafik&ddls.ad®iJab)ead: cHaba figlds in the
quarterly degmand report to be filled by BU Dat4

Fi el ds Expl ane@wergeser (Qperation Uni que nane df the
Operatiton—at —Bu—untt—Narre—Unit—Fhenare—shouldbe
identi cal for all reports of the spe- cific BU Year

Caditen dredinhideimahlel edper t (Prodidds BU7)Vvahiddehitd dinned-y
as YYYY, e.g. 2006) Quarter Quarter of the year for

(PEpGete th®i | BU report is valid. (Formatted as QQ
e.g. 03) Custoner Nanme of the customer, who pur- for
custom Nanme chased the val ue added service GO ers,

A) tPrarpo SREENAf eropre or all of his prod- receive a

This section describes the carbon credit demand ledger that
is used by CM to aggregate the quarterly demands from differ-
ent BU. The carbon credit demand ledger is wvalid only for CM.

B) Implementation

The carbon credit demand ledger is a file with several

spreadsheets, for eaxample:

. Carbon demand ledger

. Carbon demand summary

. Shipment volume summary

. Plausibility check demand
. Data for diploma

° BU billing

The use of these spreadsheets is described in this patent ap-
plication. The carbon credit demand ledger could for example

be created as an Excel file.

Carbon Demand Ledger

The Carbon demand ledger contains preferably the same data

fields as the quarterly demand reports by the BU (see Table



ucts used. Enter at |east one diploma |ine per
custoner. This information is also used to print the
wale@sona3f or the cus tomer. Enter the full (| epel/EP{007/006919
SME nane as it should appearldn the custoners
di pl oma. WD 2008/ 017434 PCT/ EP2007/ 006919 113 Dat a
Fi el ds Expl anation User For SME custoners "SME
stonmer” is entered in this cell. Volunme of Total
27hun%? dfd3hipReht dapar falelldIUfOShU@?eﬂﬁYs Quarnshetescribed
F thout contract custoners this is the total
lnnﬁénbgy ¥V!(%f all shipnents. CO2 per State the average
carbon em s- onIy for BU Shipnment sions of an
i ndi vi dual Pmsnt with_aver- |f actual values for
Ta%ﬂ%h%nd.f*d Helarbhoatai Ghaldsniprehe SPEbem cestidy demand
5 eni ssi onsLe%gepost by the BU this data field per ship-
remai Nns voi ments Total CO2 For BU with average
carbon emis- all BU sions per shipnment this is auto-
matically cal cul ated as product of "Volune of

Datfd [MRdlids’ ahdxpCeatpen Shipment”™. BU with contfagkr

custonmers over- wite the fnrmllain the tenplate

SuprivAbamand aPeéatdsi ¥ad uealigy-"demand" CM

Reference ID |Unique serial number in the for- CM
mat D-"XXXX",
e.g. D-0001 (D for demand)

Date Date of the data transfer into CM

the carbon credit demand ledger

By (Name) Person transferring the data into |CM

the carbon credit demand ledger

Date payment |Date of the receipt of the pay- CM
received by ment for the compensated carbon
BU emissions

10 To transfer the data from the quarterly demand report to the
carbon demand ledger the following steps are required:
. On receiving the quarterly demand reports CM files them
on a net-drive under a new name by adding "-CM" at the

end of the filename.

15

20

CM checks that the data reported are plausible and con-
sistent. This is especially important for the data
fields operation unit name, customer name, product
ID/code - and if applicable - CO, per shipment, because
the reporting is based on these data fields. CM corrects
obvious typing errors and clarifies ambiguous cases with

the relevant BU.
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| ated by their respective |IT- systens. Price per t
Price per t CO2 as agreed in the all BU CO2 contract
W@ SmswiTes Level Agreenent - SLA) between the BRCBEER20EMI06919
Total Costs This is automaticélély cal cul ated all BU
as product of "Total CO02" and "Price per t CO2"
Preferred Big corporate contract custoners only BU
nmet hod of will in very special cases be al- with con-

e CONpMNshtcRB kheedetrdalhonsded RS atHed ddEntttis-in the
nmet hod of conpensati on, e.%. so- tonmers WO 2008/ 017434
PCTFEP20D 775689 todenendpdE9riTel ds Expl anation User

| ar .gr forestation,. t..tq be rketed actj vel
o LonclitafabRES Ak AR Nk Ba RS SRRl (s the

(Prasessrefdyentd dppaadmauvdNBithe (BFRCRTS the2@athh Aransfer
Purgose and scope Thi,s section describes the carbon

cr ebP t tRenBAEPPRJGEFILhafempadudedasy emd & heggiadisata the

th e f iLffer- ent BU. The carbon
r RPEEh T A e RR e LR R for oM 10 5

o | mptrenppiat s08héhguaatben yCaediahddemyid-tLdgRy fSleés a hard
file wth several @ spreadsheets, for eaxanple: 15

Car BOPY dReFePA F eBfekne daryBRngamars s Gihmofes the refer-

ence ID in the carbon demand ledger on each print-out.

J CM copies all data from the quarterly demand reports of

all BU into the carbon credit demand ledger.

. CM files at least a quarterly backup copy of the carbon

credit demand ledger on a net-drive under a new name.

Based on the data in the spreadsheet carbon demand ledger the
other spreadsheets provide demand reports, plausibility

checks and the data for the certifications.
Carbon Demand Summary

The carbon demand summary automatically summarizes the demand
per BU on a quarterly and annual basis. The summary is for
example implemented in an Excel pivot table. The carbon de-
mand summary is used as basis for the quarterly transfers of
the aggregated demand into the carbon credit supply ledger
for retirement as well as the annual report to the verifier.
After all gquarterly bookings have been performed in the car-
bon demand ledger CM prints and files a hardcopy of the car-

bon demand summary.

Shipment Volume Summary
The shipment volume summary automatically summarizes the to-

tal volume of shipments per BU on a quarterly and annual ba-
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Shi pment vol ume sunmmary Plausibility check demand
Data for diploma 20 BU billing The use of these
waprsadabeet s is described in this patent ap- PCI/EP2007/006919
plication. The carbon credit @demand | edger could for
exanpl e be created as an Excel file. 25 Carbon Demand
Ledger The Carbon demand | edger contains preferably
the sane data fields as the quarterly denmand reports
sidpy The BUmfses "i&blimpm@rr@ﬁﬁ&ld)]i?ﬂ&& EﬁfﬂeﬂP@Qﬂdﬁ)Qﬁ%ﬁe. The

115 27) e _addi ti ongl data fleld r use by CM are
B%S%F?baaeg hOFal “"Fd-&? i?(?d??il onal data
fields in the carbon credit derrand 5 Ledger Data
Fi el ds_Expl anati on User Supply/Demand Default val ue

Playsipgdkihy" Chenk Remendnce | D Uni que serial nunber in
Q01

e Bai B T BRI CERane) LG G The T B CS the

av@f@@etcdgr@nﬂséed@srpay tNepmenPepsion fharskenki aadt Benual
data into CM the carbon credit demand | edger Date

basyhg meRbe DaReCHE atRETY 688 pe yBechdoFay raMusidddiifet check

in ¥ FEPLLLOL LU, ROPRSERELAY bty el Sl A0 f onty
wotlhe pnapbnihydenrﬁnbolthdg&wothe;aﬂodlelsomm@mi eSS Garbon (t) on
thé S reagsheet carbon demand summary and Number of Shipments
on the spreadsheet shipment volume summary show the equiva-
lent selections of Operation Unit Name, Preferred Compensa-
tion, Quarter and Year.

After all quarterly bookings have been performed in the car-

bon demand ledger CM prints and files a hardcopy of the plau-
sibility check demand.

Carbon credit supply ledger incl. retirement (Process - 8)

A) Purpose and scope

This section describes the carbon credit supply ledger that
is used by CM to aggregate the quarterly supply from differ-
ent internal abatement projects and externally purchased
credits as well as to retire carbon credits according to the
quarterly demand. The carbon credit supply ledger is valid

only for CM.

B) Implementation

The carbon credit demand ledger is an Excel file with several
spreadsheets:
] Carbon supply ledger

° Project balance summary
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On receiving the quarterly demand reports CMfiles

them on a net-drive under a new nane by adding "-CM
wa@tboosloer43end of the filenane. 15 CM checks thedT/EP®07/006919

data reported are plausible am® con- sistent. This is

especially inportant for the data fields operation

unit nane, custoner nane, product |D/code - and if

applicable - CO2 per shipnent, because the reporting

o is Pasgecenghegeidaia fields. CMcorrects 20 obvious
typing errors and clarifies anbi guous cases with the

* rel dvant iBYy WBI200&/t0bM34 PCT/ EP2007/ 006919 116 CM
checks the serial nunber for the last entry in the
* car BRIEFEDILV@EFENd | edger. CMadds in the newy

thél 164 B¥aphecky f Y i ' ]

demand, the gat g,gg%’%?%ge a%; lfsr?r%fcex?@gg tlgft kgé]g%lbl(%]WIng

pacragdaphdermand | edger and the nane of the person
transferring the data. CMprints the quarterly denmand

reports and files a hard copy as part of the

CafB6HMBIpBLOnedgbnotes the refer- ence IDin the
carbon denmand | edger on each print-out. 10 CM copies

Tha| raghes FHEMIYhd edaant ecnyadewatdier sgmet sladfa fald1dByas the
qu%PEQJ{igesﬁgé?gPF%E%g‘lttﬁ %?/n'%%% lBild g(esre'e TCI}/Jllfel |3§L§e.ghhe addi-

eas qu ckup?copy of t'he carbon

tickahndatadgeelds domelsdr bye Ondee delewibae.inlTable 29.
Based on the data in the spreadsheet carbon denmand

In| Ry era i ARy J575dsReBRsSEPRIY RNYaaseIeéser fgmand

aréﬂéﬁéﬂdﬂﬂééﬁ/Sd%%qgkgsaggokgﬁ Qfﬁﬁhéégigfvé values as credit
certifications. Carbon Demand Su ry 20

entries. Demand is booked with negative values as debit en-

tries.

Based on the data in the carbon supply ledger the other

spreadsheets in this file provide an up-to-date balance for

all abatement projects, an overview over the project portfo-

lio and auxiliary calculation for accounting purposes.

Project Balance Summary

The project balance summary automatically summarizes the bal-
ances per abatement project on a quarterly and annual basis.
The summary is implemented in an Excel pivot table with an
additional calculation of the cumulative quarterly balances.
The project balance summary is used as basis for the annual
report to the wverifier.

For the second year of operation the balance of the previous

year is entered in the project balance summary by hand.

Project Portfolio
The project portfolio automatically calculates the share of
the individual abatement projects in the project portfolio on

a quarterly and annual basis. The summary is implemented in



The carbon demand summary automatically summari zes the

demand per BU on a quarterly and annual basis. The
wemmip3di s for exanple inplenmented i n an EXcedT/BP2001/006919

tabl e. The carbon de- mand surmyary i s used as basis

for the quarterly transfers of 25 the aggregated

demand into the carbon credit supply | edger for

retirement as well as the annual report to the
anvBrickilepivoaf teblal Wwidarnerdddibdanalgsaiaud disiem of the

erformed in_the_car- _bon demand | edger CM prints and

cu&Pﬁg 1{Sh&Haé SﬁlgT%?ﬂéqﬁﬁsf bon denand sunmmary. 30

Shi prent Vol unme Sunmary The shi prment vol ume sunmmary

automatically sunmarizes the to- tal vol une of

shi pnments per BU on a quarterly and annual ba WO

roBQPLE1 A PETLEERORLLQORS1R LI 518, USRI Sucy

mente A~ an ata are
used for 1bégekausibility check. Plausibility Check
plausibility check demand automaticall y

—PDemand 5 The p ity
Data it et @s t nEXPhPErddercO2 eni ssi ons per shi pnephVsen

_jgéggyyggﬁgg‘a I manmuat S-S, Wi culationm—T be
s ed Tor a %I ?&gi%ﬁlliﬁ tvflcq‘ﬂeeclis iéﬁfﬂyer'ti cal andiEM

Réeramae alDappndacle. sBid adalmimniair am afey fowor ks| oM
properly, if|both pivot tables Demand of Carbon [t) on
10 the spread&Réet C&FESN denand summary and Numper of

Shi pnent s oné@e§mﬁ@§m§E&m&g¥gwq&mesummv
0 e

show t he equiiva- | ent sel ections ration Unjt
Narme, Prefer eds€omfedsda tirom dQaearttesr]l yarshp¥ear
After all quarterl bo%kings have been perforned|in
the car- 15 b8 dé%?ﬁ& Fedger CM prints and files a

hardcopy of {RefBkeucesithi ltalkert Feck deraih
credit demand ledger in case of
data from quarterly demand re-
ports for customers with a pre-
ferred method of compensation.
Unique number in the format QD-
"OQM-"YYYY",

e.g. QD-0001 (QD for aggregated
quarterly demand, with "QQ" for
number of the quarter, "YYYY" for
year) in case of quarterly demand
without preferred method of com-

pensation.

Date Date of the data transfer into CM
the carbon credit supply ledger

By (Name) Person transferring the data into |CM

the carbon credit supply ledger

Date value Date of the payment for the de- CM

paid to BU livered carbon credits to BU




Carbon credit supply ledger incl. retirement (Process
- 8 20 A) Purpose and scope This section describes
wo b@soambon credit supply | edger that s usedPOYEENMOT/@6919
aggregate the quarterly suppli¢ofromdiffer- ent
i nternal abatenent projects and externally purchased
25 credits as well as to retire carbon credits
according to the quarterly demand. The carbon credit
Auxibbayy| eagenlpsionalid only for CM B) |nplenmentation
0_Th tbon_credit .demand | edger ks an-Exgel fil
T LA S r R L f PR REL AT e Ra A S i adssy the share
of Pileg ecbt bal gnaetsumraaymid2Q08t0ddd3greferred method of
PCT/ EP2007/ 006919 118 Project portfolio Auxiliary
coppeReRaiPBN thpEohast tPnbsi BeokEE g8ecafrht REsghe abatement
shee [ L hed-in ow -
5 pr g e e PR EPE BT EasbeRetREeC M dnaTicqyty cakes
off edgerqeantarhyg theasdndadat &rbmekts dembhel lguydrer|y
supply reports by the BU (see Table 31). The addi- 10
tional data fields for use by CM are described in
AcdSbh€ir§ ptBctBBegar bon supply | edger both supply and
aggregated demand are accounted. Supply is booked
Thev proposses vEoyvakgesuns ivgedarboantrieds tsDamakdis sarbon

10 crb fgeduMA L P& agkygrvakffﬁs %agg ig n_utE.%%'e%glained in
ase d%pi e dara i n the-carbon suppPy Feager t &P
Tal®ldezo .

Table 30: Explanation of processes for accounting carbon

15 credits in the carbon supply ledger

Step | Explanation Files/tables

14 Quarterly supply report: Excel files from every abatement
Quarterly supply reports project:
as described_in sub- QSR-"Project-Name"-"YYYY" -
section O "oQ".x1s

18 Supply delivery note: Document with delivery details
Supply delivery notes as depending on contractual
described in sub-section arrangements
Fehler! Verweisquelle
konnte nicht gefunden
werden.




spreadsheets in this file provide an up-to-date
bal ance for all abatenent projects, an overview over

wo b@sprapect portfo- lio and auxiliary cal cul ab¢DEPI007/006919
accounti ng purposes. 20 Projeett Bal ance Summary The
proj ect balance sunmmary automatically summarizes the
bal - ances per abatenent project on a quarterly and
annual basis. The summary is inplenented in an Exce

Step Eﬁ@b®natabne with an addithﬂaB/&@b&ﬁ%uion of the

ann

b o -at v S+ balaftces—25 ne—9f UJ ect—balance
7 r?r?élﬁsgamﬁgdba3|s fﬁﬁcFﬂe%&AﬁUal report to the
1a@géfter For the second yeahrpeh QR&=3d aedder bad ancRls
of the previous year is enteredTin the “project
C%@b%ﬂc@rGGhﬁBd9m@9dhand 80 Project Portfolio The
cL.p automatijcally cal cul ates the share
lé¢§%$ 8! 8%%%?% géatenent projects in the project
s@@¥éé©ti©non 1ﬁcmuaih§rly and annual basis. The
sumary is |nplenented i njfWD 2008/ 017434
LT EP200 77 58694 909ema9dan | Excel pivot table with an

eﬁ@@ﬁééOP@% Eﬁécyéﬁébgﬂtof the cumulative quarterly

bal ances. Tabl e 29: Additional data fields in the
(masbbnquasder supply | edger Data Fields Explanation
User—Suppt-y-Peranrd-Detawt+—valve—-s—supphbyr—©CM

Ref erence |1 D Unique serial nunber in the for- CM mat
S "XXXX', e.g. S-0001 (S for supply) in case of data
fromquarterly sup- ply reports. Reference ID taken
from car bon




woredoBoo746f conpensati on.
e.g. Q@-00012eQD for aggregated

credit demand | edger in case of
ports for custoners with a pre- ferred
Uni que nunber in t her¢ DEPBD7/006919

demand r e-

@_ n @I - n YYYYII , (
quarterly demand, with "QQ'
guarter, "YYYY" for year)

w t hout preferred nethod of

data fromquarterly

for nunber of the

in case of quarterly demand

com pensation. Date Date

Step

dgixphenagatant ransfer into CWilke/taii@s credit supply

lLadaar By (Nanp)l DParcnn tra

hsf

t¢ﬁ§%%r%%ﬂb%Yeﬁé?asupply | e

RayLenty for the de- CM paid
credits to BU WD 2008/ 017434

AMXir¢@¢yvtn$cuhation The a
aut omatigcal | culates t hg

quEt eF T (ﬁf?%%ﬁ? p
mﬂp@ﬁﬁ@éi'@l@mt&hﬁita hastto b

abat enent projects in the
a%FfJOY\%tLF%Cé‘H?yat%‘R‘ésnanth

g ye deirend Ledasry o0

proces or accoun |ng ca
therfedié¢nsuppl y | edger are
WP AIGL  had S 2%
reported are plausible

and consistent. This is
especially important for
the data fields operation
unit name and project
ID/name because the
reporting is based on
these data fields. CM
corrects obvious typing
errors and clarifies
ambiguous cases with the
relevant BU.

CM prints the quarterly
supply reports and files
a hard copy as part of
the documentation. CM
notes the reference ID in

the carbon supply ledger

on each print-out.

ferring the data—into-CM—— |

jEéFeéatfé leg f&ammisy oY taptement
giBUl.i vered carbon

PRI PES 5009/ 006530 120

L QISRI-d Py ogaahHNsmegh " YYYY" - "QQ " -
gpare of the tota

L &MeftEd et hod of

e booked on each of the

portfolio. It therefore

guarterly demand dat a

counti ng processes The

fbon credits in the carbon

illustrated and further




Tabl e 30: Expl anation of processes for accounting

car bon
wapsarasi on Fil es/tables 14
Excel files fromevery abat enert

reports project:
QSR- " Pr oj ect- Nane "-
Supply delivery note:

"YYYY" -

15 credits in the carbon supply | edger Step

Quarterly supply PEpEP10D7/006919
Quarterly supply

as described in sub-

section 0 "QQ'.xls 18

Docunent with delivery details

Step Stpplynaeionery notes as dej

deseribed—in-sub-section ard

oTT™

MQQH%;§ﬁ®%1YedaR6nﬁFe ni cht

p%?ﬂg& g@?/EP2007/0069
Fil'es/tables 7 Carbon credi

I@Wg@beCKﬁrbbﬂ gdermbad- Iedge

d I ed d
CRRREF L crad 1A BEnahEY e

e cdarb

(Pasthe quarb e - c¥MEQ 2008/ 017
Step Explanation Files/tab

B 1y i1ed9¢¥ om every abat
Qb TREEL VDG ADE, QPR Proj et
filed quarterly supply
reports the next

reference 1D, the

supply,
date of the data transfer
to the carbon credit
demand ledger and the
name of the person
transferring the data.
After that the data are
copied for each abatement
project from the
quarterly demand reports

into the table carbon

supply ledger.

L%xg

sun-
 Q5Rad
1@&;E@E/EP2007/006919 122

hs 8 -
cfent

endiery tambleant r act ual

nts._Fehl er!

Bé%én&@@leﬁbﬁB§W‘ WO

41 fgtlge%c e’%ﬂ:@nﬂ'&g}éroy abatement

eman
py¥djecxts Carbon credit

-section_ O includi

o5 it NI T LR 7001 -

Check supply data
1 quallty proj ect:

EX%%TEflle Q-

Carbon_demand ledger V1.0.xls,
table carbon supply ledger




quarterly supply reports CM xl1ls CMfiles themon a

net- drive under a new nane by adding "CM at the end
w@boosasf i | ename. CM checks that the data repor/ERm07/006919

are plausible and consistenti24This is especially

inmportant for the data fields operation wunit nanme

and project |ID/ nane because the reporting is based

on these data fields. CM corrects obvious typing

Step éb@dﬁ@a&ri@ml arifies arrbi gTuE:U]sesASeblw'st h the

RLJ CM - nrintc ||ar+ar nnl v rar\r\rt

8 - gﬁl&cﬁmfé? pge}‘ﬁ%rec%p; asbpﬁ;flc%? f”@ docurreln;z;;l on.
3 CMmpeoias ilhe reference ID iparbbe §8LRAA $BBBEY vi.o0.x1s,
| edger on each print-out. WO 20087017434~

I9@11,CEP2@OW/1(3@6931E9 pasgi st BdiplanaskbanFdesshtabhegagy
haher. BRRG RS om overy abatement T
contract customer will
opt for a preferred
method of compensation,
these customers have to
be identified and their
demand must be booked
before the remaining
demand is booked.
Wether there are
customers with preferred
compensation can most
easily be checked in the
table carbon demand
summary. Here preferred
compensation is shown as
an extra line for the
operation unit(s) with
the relevant customer(s).
If there is no preferred
compensation the next
step is 8 - 6. The steps
8 - 4, 8 -5 and 8 - 7

are skipped.




CM checks the serial
entry (SR-
wa@e@diol748&M x1 s supply | edger.
Exce
| edger V1.0.xls,
| edger
transfer

project: n
"Proj ect - Nanme" - " YYYY
file: filed quarterly sup
reports the n
reference I D, supply, t

to the carbon credit

to:

unber for the | ast

"-"QQ'- in the carbon

CM adds i n tPeT/RE20Y006919
ply Carbon demand

ext tabl e carbon supply

he date of the data

demand | edger and the

SuEpN
the

P Eedp liehatieyrson  transferrin

data are conied for each

gFiI‘ses;dmmes_After t hat

hate ct _from

8 the
sup

4 St ep
Exce
V1.
dem
Wi |
t he

CORMPEEF P e IR P RGP
plytd edgeppl WO Q@8 017434 H
ﬁmﬂe@@aig QB Fl g5/ tabl es

conpensation: Car
DERTRENSatigip et iRAiTidyal pog
O BAt SilRTRAVE tb had 1ae&ungls@rp

28, 2 gl epgl et
ledger by filtering in the
column preferred compensation.
For each demand entry with
preferred compensation in the
the carbon demand ledger for
that quarter the data field
project ID/name is filled with
relevant project ID/name in a
new line of the table carbon
supply ledger and the fields
year and quarter are filled
with the relevant information.
CM than copies the data on
Total CO, and Reference ID from
the relevant dataset with the
preferred compensation in the
carbon demand ledger to the new
line in the table carbon supply
ledger. The data on Total CO,
have to be entered with a
negative algebraic sign as a
debit entry.

The remaining data fields date
and By (name) are filled with
the relevant information.

This is repeated for each

customer with preferred

compensation.

il?ﬁ‘bath@P%%‘%I Y@%¢ bon

g%g%% ‘1_906919 124

preferred
bmmrUQmaddmhadgéedger_V1.0.xls,

sihle table carbon
éh%?c%ﬁf?%@tdEﬂgPGné?dger

od, of conpensati on,

Excel file:
Carbon supply ledger V1.0.xls,
table carbon supply ledger




be identified and their

the remaining denmand i s booked.
w@oesonEss W th preferred

easily be checked in the
summary. Here preferred

extra line for the operati
rel evant—cust nrrpr(Q\ Lf t

demand nust be booked before

Wet her there are

conpensati on can nMOBCT/EP2007/006919
tablzs car bon demand
conpensation is shown as

an
on unit(s) with the
ere is no preferred

Step

3R the next step

Filgs/tgblghe _steps 8 -

B s a8 E8 o5 ot o

125 Step
cotpey sartaioer fedmc depangat i
data in supply | edger: Exce

FHEfEr¥ed Carbon demand | ed
GAMREREA! It ddeyd i vi dua

identified table c
c@mmmwuhﬁnﬂntanSwa@mr by

Egg%erred compensation
after they have been
booked individually they
have to be excluded from
the calculation in the
carbon demand summary.
This is done by
deselecting the relevant
preferred compensations
in the carbon demand

summary.

arbon denmand | edger

UJ.I'-I-O'—I-
E&p%ana%lon Files/tables 8
DOabBba dephad fledder 41.0.x1s,
file Tf there is
g%@b*ﬁ.Gfipgﬁ demand ledger
entries have to be
in the table
filtering in the Excel




col um preferred conpensation. Carbon supply | edger

vi. o .xls, For each demand entry with table carbon
waopploy74Bedger preferred conpensation in the P&TEEP2007/006919

carbon demand | edger for that2iquarter the data field

project IDnane is filled wwth relevant project

IDDname in a newline of the table carbon supply

ledger and the fields year and quarter are fille

A At ol nad Pnf Ay r ¥

d
Step th’ltamtrl@lrevant i nfornmati thllé:M’t@lahesopl es the
al o

nee +hn ant
ullu TN T OT oo - A A RN CIrG T o VvV LATTC

8 - :g:loé’életa%%\j‘rf‘a}]We preferred [cofpe ls’?ﬂ"jr%n in the
6 ezhemidenend Wiedge! dhdne nebbh n§ub%91§fh§.3e&% em 0.xls,

¢tarbon supply |edger. The data on Tota

bdeglgearied with a negative [atgebe aafexslgﬁrﬂscalceiébltuon
entr r q_,e troe Q"t ol ha, filelds date and By (nane)

Al e e re evant information. This is

apeaieed offorcr%aﬁh:s cust oner with preferred

conpensati on. WO 2008/ 017434 PCT/ EP2007/ 006919 126
their shares to be booked

on each of the abatement
projects the complete
table auxiliary
calculation is copied
within the carbon supply
ledger after refreshing
the data in the pivot-
tables. Following that,
the formulas in the
copied table have to be
replaced by their results
(copy and paste as
values). The copied table
is renamed AC-"YYYY"-
"QQ".

After renaming the table
it is printed and filed
as a hard copy as part of
the documentation. CM
notes the reference ID in
the carbon supply ledger

on each print-out.




Step Expl anation Files/tables

Excel
wo eddgor74%4 . O xl s,
I n order
preferred conpensation
i ndi vidual l'y they

cal

file:
sumary: tam
count!?
after t

have to be e
rhon _de

not to doubl e-

XUl
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S

tfdhe E591a8é§ép@btlng the rel eva

8 - Exclude preferred

5 conpensation from demand Carbon demand

e carbon denmanplCt/epPmer/006919
he entries with
hey have been
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nd_sunmmar.v

booked
t he
This is

rﬁil%s/etf%kﬂr%%

CO carbon—dg '
82003/0?%% éﬁ?‘f%ﬁ%’%’)ﬁﬁ?/ooaglg 5% o BBl anat i on
7 Fi | psptnpbheati8n- ifofymandi | i arjyCazssh &é&&ndﬁledger V1i.0.x1ls,
cal cul ati on within supply Carban supply | edg
Vl.CﬁRWQaryledger tabl e auxili %%ﬂ?ﬁﬁ%@?oﬁem?ﬂd ledger
ordeartay” Eggga g kthe rumpher of credits and their
shafes to ooked on each of| the abat enent
pr o] avxs liheycorglcetle titoabltdiealxi | iary calculation is
copj ed

preferred compensation
can be reincluded in the
demand summary.

This is done by selecting
the relevant preferred
compensations in the
table carbon demand

summary again.




W th
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wo eooslas4 i n t he

t hei
t abl
t abl
of

in the carbon supply

results
e is renaned AC "YYYY"-
e it
the docunent ati on.

r

is printed and filed

| edger after
Fol | ow ng that,
copi ed table have to be

(copy and paste®as

val ues).

11 QQU After

refreshing the

t he
r e pPE/ERR00Y/006919
The copi ed

renam ng the

as a hard copy as part

CM notes the reference IDin
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Eapbenasmpply Iedger
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Fil
8
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sunima

pr ef

RO e Ty e
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sunnar tabl e carbon demand | ¢
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D

on eadh lprsi/takdigs WO

el F&FBx il g | e

r bon d@@@y$degggg

dger

§W1é$éé§ v1.0.x1ls,

Aftér copying t

Tliary calculation thetaplef eramebn supply ledger

be, v el

&Ilﬁgsprcar&done 5y select
eabbﬁ auxiliary
calculation the carbon
demand is booked in the
table carbon supply
ledger.

For each abatement project
in the portfolio the
fields project ID/name,
quarter and year is
entered in a new line of
the table carbon supply
ledger. Than the demand
per abatement project is
booked with a negative
algebraic sign as a debit
entry. In the data field
Supply/Demand "Demand" is
entered. The data field
Reference ID is filled
-"QQ".

The remaining data fields

with QDS-"YYYyY"
Date and By (name) are
filled with the relevant
information.

This is repeated for each

abatement project.

pq!uded in the

i ng

demand
t he rel evant




conpensations in the table carbon demand summary

agai n. WD 2008/ 017434 PCT/ EP2007/ 006919 129 Step
waxpsanmasi on Files/tables 8 - Book demand fr oPCT/EP2007/006919

auxiliary Excel file: 8 calcdPition in supply Carbon

_supply ledger V1.0 xls, |I|edger: table carbon supply

| edger Fromthe print-out of the table auxiliary

F—caLr on the carbon demand is booked in the table
SteR gﬁpééﬁﬁﬁ}onledger For each E&kﬁ%%ﬁ#@19$01ect in

-

8 I_he eggy F)'r'o‘je'c'ﬂcba&a% ua Pt UJ %Xcel-ir —gtadt ter

and enter a new | e tabl e

9 Car)Snmﬂamp|W1th&ﬁg%mPpﬁ@an t hg clenmad s@@@lﬁbaéagéﬂtV1 0.x1s,
prOJECt is booked with a negatlve al'gebrai c S|%n as
a de ?9ge€ntry In the data fi gltRrPSuppr9s eehehalance summary

" Derapds sy ggte%Qgezgheégﬁga field Reference IDis
filled mﬁth QOS-"YYYY"-" Q.

project balance summary
the complete table
project balance summary
is copied within the
carbon supply ledger
supply ledger after
refreshing the data in
the pivot-tables.
Following that, the
formulas in the copied
table have to be replaced
by their results (copy
and paste as values). The
copied table is renamed
PBS-"YYYY"-"QQ".

After renaming the table
the table is printed and
filed as a hard copy.
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The remaining data fields Date and By (nanme) are
filled wwth the relevant information. This is

wo eealaas4 f or each abatenent project. WO 2008POLEER7/006919
PCT/ EP2007/ 006919 130 Step BEXpl anation Fil es/tables
8 - Copy project balance Excel file: 9 summary within
supply Carbon supply ledger V1.0 xls, ledger: table
project balance summary In order to "freeze" the

StfﬁR)j E¥plpapaioa sunmary the coriplke®/tables proj ect

an ocaarnnl Vg

bat et Scoped—wtHia -t carbor—suppty
8 I ed;gl‘ra‘akglg)pglaf%logdgs&p aft er reféfxecs%jrn%l?%e data in

10 he| piedeert:abl es.  Fol | owi ng t Hatarbde shppiyl asdybr vi.o
thefcopied table have to be rgplaced by their -
resiPESetcbppkiand agdst e as val|uedyYY PHE-DRopi&d t abl e

itﬁe tag%FggF%§5§Fﬁte a%,m Affter renam ng the table
files at a quarterly
backup copy of the carbon
credit supply ledger on a
net-drive under a new
name by adding the date
of the backup in the
format "-YYYY-MM-DD" at

the end of the filename.

If the carbon supply ledger contains CER (and VER managed in
external registries) the relevant amount retired in the sup-
ply ledger for the relevant projects need to be retired in
the official CDM registry (and the VER registry if applica-
ble) as well. This should be done at least annually, better
quarterly, after the internal carbon accounting for the quar-

ter is terminated by CM.

CER refers to rights to emission carbon. VER refers to Veri-

fied Emission Reduction data.

The relevant documents for the retirement in the above men-

tioned registries are filed on net-drives or as hard copies

as part of the carbon credit accounting documents.

Purchase internal credits (Process - 9)

A) Purpose and scope
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filed as a hard copy. WO 2008/ 017434 PCT/ EP2007/ 006919

131 Step Explanation Files/tables 8 - Backup carbon
wagploy74Bxcel file: 10 | edger: Carbon _supply PeDgPR1007/006919

V1.0 After booking all YYYYIRRADD. xIs quarterly

entries CMfiles at a quarterly backup copy of the

carbon credit supply | edger on a net-drive under a

new nane by adding the date of the backup in the
Thifprsfgt 2o foibes she fdhétémdion oiepliricdesmg linternal

- supp I er,_contain R (and VER, nmanaged

crqd it M TUEEEY | BB RE  PL R B0ate HRBan T ST T =pec-
tivien dthecssup- ply | edger for the rel evant projects need

to be retired in 5 the official COMregistry (and the

VER registry if applica- ble) as well. This should be

B) 4o Med&Siognnual ly, better quarterly, after the
i nf'ernal carbon accounting for the quar- ter is

Thet guricietsal & OMetBaCERredfiesschn beghtaatedeiryssihen system
refers to,Veri- fied Em ssion Reduction

carjpon. VE
ACCRIHIIHE retevhiYelbtoftent s for the retirement in the

above nmen- tioned registries are filed on net-drives
or as hard copies 15 as part of the carbon credit
Basgee qunttihey Hoeemasted Pupphrsendndemantl thedicestral control

com&%&%ﬁ£§§u§cég réghfgrfyr?géelgggtsggggterly), whether there
is a sufficient future supply of credits to balance the ex-

pected future demand.

Additionally the project portfolio should have a balanced mix
between projects from different geographical areas and dif-

ferent types of technology used for abatement.

In most cases it is possible to avoid a purchase of external
emission credits. However, if it is necessary to purchase ex-

ternal emission credits, the following procedure applies.
Purchase external credits (Process - 10)

A) Purpose and scope
This section describes the initiation of purchasing external

credits by CM.

B) Implementation

Whether and when to pﬁrchase external credits is decided by
CM. In this case a credit purchase agreement between a logis-
tics company and a seller of the external carbon credits is

integrated in the carbon management process.



10

15

20

25

30

WD 2008/ 017434 PCT/ EP2007/ 006919 132 This section

describes the initiation of purchasing interna
w@eediotm3by CM or BU. The description focuses pOI/EP®07/006919

perspec- tive of CM 5 B) |npt¥nentati on The purchase

of internal credits can be nanaged by the system

according to the invention. Based on the forecasted

supply and demand the central control 10 conputer

checks regularly (at |least quarterly), whether there

| syibbekamt piu p et _
PP e P obEbET P eI s e o, T MR (oo
esportid/ld.3houl d have a bal anced mix 15 between

projects fromdifferent geographical areas and dif-

ferent types of technol ogy used for abatenment. In nost
1) CReEpoké hRAPSSESHRI € to avoid a purchase of externa

em ssion credits. However, if it is necessary to
Thigresristorxdegoriberak hendeosiumentrgdions neelded ddmuimgrnal

r | es. rchase ext.ernal, .credits . (Pr.ocess
abd¥ et £ BPRLLES The" ERRR o5k LSl MR LIS, En 2dds oritpreal
supgpleiénd t (BU) oof okapuybghaskeagtexternal credits by CM

B) | nplementati on Whet her and when to purchase
external credits is decided by 30 CM In this case a

B) Ofnsh dmdf £08SE agreenent between a logis- tics
conpany and a seller of the external carbon credits is

It iis qyrefedréd tbecbackonhhranageienancpr ofeshe WAternal pro-
. 2008/017434 PCT/ EP2007/ 006919 _133 Project proposal by
Jeé%%ﬂ%iﬁho %quaE;BYeEFlFSEéaNSP§ ¢Bfgenal projects and to

integrate and automate the supply of internal credits.

Comply with quality criteria for internal credits (Process -

12)

A) Purpose and scope

This section describes the quality criteria used by for in-
ternal abatement projects. The quality criteria arevalid for
the central control computer and all internal suppliers (BU)

of carbon credits.
B) Implementation

The following quality criteria apply for internal projects:

] Carbon emissions are truly reduced.
] The project is additional.
o The emissions are abated by using clearly defined ap-

proaches and technologies.
* The approach and the technologies are described and
documented.

o The calculation of carbon credits is done according to
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ess - 11/11.1) 5 A) Purpose and scope This section

descri bes the docunentation needed for interna
w@basenEst projects. The section is valid for Bd1T/EP2007/006919

internal suppliers (BU of dafbon credits. 10 B)

I mpl ementation It is preferred to check the conpliance

of the internal pro- jects with the quality criteria

for internal projects and to integrate and autonate

t he" 5epbl Nt Pravepralycredinsd ssacdmpty -wit Ipagedliine sce-
CrideEi A 10ral PLALAALAG! 0Lt s ciBROCesS ~ 12) A

Pur pose and scope This s Ion describes the quality

o CriAEIi tnBSedabYohOkel Bvail E%Enéhea?%b%%%%ti%r@d%aﬁ%nted
The quality criteria are valid for he centra

cort’t Jtr eFRput et apad aplavaibtaafosuppl i ers (BU)  of

., carhon cre its. Bg I Ienentat%on 25 The fol |l ow ng
qual T YPerFEaPF a® pﬁgngB? At BRI Spr dfeft SLA beimsen CM
em=58d Aitse a®. truly reduced. The project is
additional. The em ssions are abated by using clearly
defi ned ap- 30 proaches and technol ogies. The

Q0 n echnol ogLe re_described_ and
T e e EF AP AT Ph R T6f 8, BoRiebrgaivs o¥ agndard-
comecording to WD 2008/ 017434 PCT/ EP2007/ 006919 134

cl ear and previously defined standards. A baseline

sce- nario is defined and justifi ed.

Quarterly supply reports (Process - 14)

A) Purpose and scope
This section describes the quarterly supply reports that are
used to communicate carbon credit supply from abatement pro-

jects for the past quarter.

B) Implementation

The quarterly demand report consists of a protected file.
Table 31 explains the data fields in the quarterly demand re-
port.

There are three further data fields in the report for ac-

counting purposes.

Table 31: Data fields in the quarterly supply report to be
filled by BU

Data Fields |Explanation




Al'l informt

ion relevant for the project is docunented

in transparent and plausible form 5 The purchase of
wee@diot®34 s handled in a SLA between CM and tbker/BR007/006919

The rel evant
har d- copy.

as
14)

information is fi3%ed on a net-drive or
10 Quarterly supply reports (Process -

A) Purpose and scope 15 This section describes the

quarterly s

Ipply reports that are used to comunicate

tEX@Jma‘latIfcrrom abatemsnt pro jects for the

rl v

Dataz borekdedi
abl ual L CI
‘go epor

Uz@i(@lmmé t he
port. 25 Thg

report for 4

Q ﬂllﬁr
| IIPI CIICIIL

Dre 1o S AT 1T it il 2 g1

shha d i dsgdrt 1 e ter edsomind $€-the
ore are three further data fields in the

EP e ritg rﬁjJ purposes. Table 31: Data

| =
U

Data F
IBQiam2007/ (

PP S bata I

Qperation Uni

Unit Nanme sh
specific BUl R
project. It
followi ng s

.~
1ls

de-

el Gl e hasls GEAseet . 1t
schema:

DFEREH byB@M Raid Jded) dsoad 1ansi
g]lue nane of the Operation Unit. The nane
/d "vé Brgamatcdymesr "AN" reports of the
q:g; .ect Unique ID or nanme for the
e- IDNane fined by CM and uses the
,HEdﬁﬁ alternative use of "Iv
for internal

and "E" for external pro-

jects

"Project-Type" e.g. afforestation, biogas,

RME, solar etc.
NN = serial number per project
type

Year Year for which the report is wvalid.
(Formatted as YYYY, e.g. 2006)

Quarter Quarter of the year for which the report is
valid.
(Formatted as QQ, e.g. 03)

Total Ac- Sum of all activities in the project:

tivity Rate

] total of all kilometres driven by all al-
ternative vehicles of one technology in
km (in case of alternative vehicle pro-
jects)

total solar power transport in kWh (in

case of solar projects)

Specific
emissions

baseline

Specific emissions of the baseline technology:

° measured in kg CO0,/1 (in case of other

vegetable oil vehicle projects)

measured in kg CO,/km (in case of other




10

"E/I"-"Project-Type"-"NN'" Wth: "E/I" = alternative
use of "I" for internal and "E' for external pro-

W@ e@B®174B% 0j ect - Type" = e.g. afforestation, biPgBEEP2007/006919
RME, solar etc. "NN' = seriall3gunber per project type
Year Year for which the report is valid. (Formatted
as YYYY, e.g. 2006) Quarter Quarter of the year for

_which the report is valid. (Formatted as QQ e.qg. 03)

DJoa aFi@tds S rﬂmlaaiatiacmi vities in the proj ect tivity

DRat o tnt Al | ~fF 11 ac _dAdArivan hyvy 4l |

ternative vehi cl e?l&ferd{r%éltveecﬁ;r%ﬁf‘gj)? |F#°18ﬁt(9r)n case
of alternatiye ve aI 0
transport in kW |e%sqlc%(£ or# eH;OE)I aorz/?){%lj ec pegéj s°1ar

Speci fic em|ssi onprafjedus)basel i ne technol ogy
em ssions neasured in kg C02/1 (in case of other

basel i ne veg I*& Wa%rﬁ’bqoem}ﬁtd]oébtcﬁn Bfedstlfer from the

kg C02/ km ('3) %%tOfld?atah%fot\éOastQfng,ngAgéAd in section 0.
PCT/ EP2007/ 006919 136 Data Fields Expl anati on

Specefhat i ve | veleicdlfd pregjiestisins of the project technology:

emissions . measured in kg CO,/1 (in case of other
project vegetable o0il vehicle projects)
° measured in kg CO,/km (in case of other

alternative vehicle projects)

L measured in kg CO,/kWh (in case of solar
projects)

The relevant information can be taken from the

project idea note as described in section 0.

Total CO; This is automatically calculated as product of

"Volume of shipments" and "CO, per Shipment".

Price per t |Price per t CO, as agreed in the contract (SLA)

CO; between the BU and CM.

Total Value |This is automatically calculated as product of
" Total CO;" and

"Price per t CO,"

Negotiation to purchase carbon credits / Project description
(Process - 15/15.1)Comply with quality criteria for external

credits (Process - 16)

A) Purpose and scope

This section describes the quality criteria used during the
negotiations to purchase external credits for choosing the
qualifying projects. The quality criteria are wvalid for CM

and all external suppliers of carbon credits.
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measured in kg CO2/kWh (in case of solar projects)

The rel evant information can be taken fromthe
w@e@geci434i dea note as described in section 0. PSPERIDT/G06919

Specific em ssions of the prdpéct technol ogy:

em ssions neasured in kg CO02/1 (in case of other

proj ect vegetable oil vehicle projects) neasured in

kg C2/km (in case of other alternative vehicle

projects) neasured in kg CO02/kWh (in case of solar

prol Ihe _relevant information can be taken from
B)t%§b§%%§%58?§98ea note as described in section O.

FoFobathCeRedhbs1isyadhanpirheal by 1CdletlodLd 1S JHRHUrict
of "Volune of shipnents” and "CO2 per Shipnent".
stppeedpeplt apdibdopatitycas hbeafvese® Pratesaloratiatlates

b t a I Value This is
P Lo EaT1 o oo ol Boua ke PEeha el B,
and "Price per t C02" Negotiation to purchase carbon

.credits [ Project description (Process - _
Wi/ 38335 eBRpl Yo 1 SEAPFE) ¥ Meenta cher &Rcemrnieas would
no€reeé ShaFhesE§Sun1d 8 e%eggr99%?tﬁ@da§@9&§é§gfsinc ntive

section describes the quality criteria use uring the
of gyoexara onsceone pstrhasef exnerhal veledi b ftire drowsiatged

e 1 alifvin rojects., The quality criteria are
crddfh e TR GO aE PROb TR et ERBREPBFY oBE kst A -usual
credits. WD 2008/ 017434 PCT/ EP2007/006919 137
Baseline emissions would equal project emissions in this

case. Hence a project needs to prove its additionality by

showing that is not operation-as-usual.

The credits should at least strive for being VER (Verified
Emission Reductions) by an independent third party. Possible
standards to be used as the basis for the verification are
for example the "GHG Protocol for Project Accounting" by
WBCSD/WRI, the "Gold Standard" by a number of NGO (BASE), the
"Voluntary Carbon Standard" by IETA and the JI and CDM-
Project Cycle defined by the Kyoto Protocol.

From this framework the following quality criteria for exter-

nal projects are used:

° Carbon emissions are truly reduced.

. The project is additional.

) Leakage is accounted for.

. The emissions are abated by using clearly defined ap-

proaches and technologies. CM allows the purchase from
all project types that are acceptable under the Kyoto

framework.

. The approach and the technologies are described and
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B) I nplementation For both credibility and practical
reasons the sane strict standards of additionality as

wo b@skdynaso protocol stipulates 5 apply for theCT/ERDNOT/606919
bought from external projectst38Wth additionality is
generally nmeant that the project would not have
happened unl ess there was the additional incentive of
an extra income streamfromthe val ue of the generated
10 @eednestedhe project shoul d not represent
operation-as-usyal . _Baseline em ssions would equal _.

* prof B8t Cerfelpbaen REt FREPOBaSE e S d S G FCHEdRT to
to proye hh8 el 16088 BY rh%eSBRWNRG A RAL A U1 ine sce-
operation-as-usual. 15 The credits should at | east
st rigei¢oisbéehynyBRai¥lefiubtedieBni ssi on Reducti ons)
by i ndependent third party. Possible standards to

* be BLba REOFHRHER] 5oL 67 apke Foar FHPCRETGIRGr o5 fdcumented

exafp! er i hgpa &G PLREo reLect Accounting"” by
20 VBCEiivéﬁé t he égglggéygggégdgbg§'a nunber of NGO

o (BASR,codhpliaNeeubtatleCpi-bgacht andar dheby-Hdsbh atthndards
the JI _and CDM Project Cycle defined by the Kyoto
Pr ot DCHPCURRRHEE PR3 f YaREWSER  t he fol | owing quality
criferia for.exter- 25 na rojects .are.used: Carbon

© o B R ERLEHH Py FaRRE R bR R B e peTIE
addbvrnemal . Leakage is accounted for. The em ssions
are abated by using clearly defined ap- 30 proaches

* andcaskedmotovgiless &M atrewmsabhe.purchase from all

project types that are acceptabl e under the Kyoto
° fréh%%n?%?Ch?ﬁ% Wppraadhedndnt AeCreehkoPYFIcEs g @greement .

desat |2t 209\ 208 917434 PO EP2097( 906919

o0 ga € relevant 1nformation
during the negotiations with the seller in order to
judge the compliance of projects from which credits po-
tentially will be bought. The relevant information is
filed on a net-drive or as hardcopy. Ideally the rele-
vant information is documented in a comprehensive pro-
ject description.

The results of the compliance check are documented.

Contract on internal carbon supply project (Service Level

Agreement - SLA) (Process - 13)

A) Purpose and scope
This section describes the main contents of the SLA between

BU owning internal carbon supply projects and CM.

B) Implementation
The following carbon management specific aspects should be

covered by the SLA:



10

15

20

25

30

138 docunented. The cal cul ation of carbon credits is
done according to clear and previously defined
wet@sdamnds. A baseline sce- nario is defined apdi/EP2007/006919
justified. 5 Al informatiort3fel evant for the project
I's docunented in transparent and plausible form The
conpliance of the project with the chosen standards
is docunented and verified. The verification report
* is pedbvndedhbyreperpinpgetiequli@emamtrs byCatHeoromaetiicon unit
are traceable. _The Burchase is handled in a credit

pur'the e T4 ERFEYt SUPPEN F€PPESSonsi bl e to gat her the
. rel i r ' .duri.ng _th tiatians with the

sel?%?P%% g&%e?&%ggggl%ﬁgéggfﬁe%ggﬁ%% %5glosgprojects
o fromambi ehe CheEEEAsPR=shBALI RN LY wilthli nh@ Heoyahte ; e

relevant information is filed on a net-drive or as
¢ harDebpye thealéyalheratelke- ofartreiditer mati on is

docunented in a conprehensive pro- ject description.

* 20 Oefeeyeing t Shef prheecpapl tancefckeskoar digeddremayhble to

Co Lnter carbon supply project (Service
Le\rgelf@%Ar%w ?‘N]{@%L 13) 25 A) Purpose

greemnen A) (Process -

o anhsEORe dhe smsgslienNedessr bAomehite Main contents of
the SLA between BU owning intéernal carbon supply

projects and CM 30 B) |nplenentation The foll ow ng
carbon nmanagenent specific aspects should be covered

Quab.lyi E;P easssLlﬁ'ance

A) Purpose and scope
This chapter describes the measures taken to assure the qual-

ity and safety of the data used.

B) Implementation

The systems used for gathering data to calculate carbon emis-
sions in the BU underlie a quality assurance system on their
own, since they are used for transport control, billing and

accounting purposes.

The following measures are taken additiénally to ensure the

quality and safety of the data: |

] All data shall be checked for plausibility in a horizon-
tal and vertical approach.

° Data gathering and calculations shall be performed by
one staff member of the BU and/or CM and checked by a
second independent staff member. In this way a separa-
tion of functions and a double check of the data are

achieved.

] The results of the checks shall be documented in a suit-



WD 2008/ 017434 PCT/ EP2007/ 006919 139 Define the

reporting requirenments by the operation unit wth
washenBy supply reports Define the responsibCT/EP1086%006919

of the parties Nane the persdf®s responsible within

the parties 5 Define the |legal nature of credits

Determ ne the price per ton of carbon di oxi de payabl e

to the project owner Define the nodalities of

pay¥ehe sfoX0 dnakheyfadser anceoratruhpssisamiesapehe docu-

Thi s.ghapter describes the nmeasures taken to assure

the qual- 15 ity and safety of the data used. B)
o | Nprerest ahihon khesgystempused fri@athie nedala- 119 cxup.

cal cul ate carbon emis- sions in the BU underli®e a

qual ity assurance systemon their 20 own, since they

are used for transport control, billing and

accounti ng purposes. The followi ng nmeasures are taken
Liseldof i alblakeyiaeiensure the quality and safety of the

data:_ 25 Al data shall be checked for plausibility _
The nfalipyingntabae axBledrs sie apbreydmrtions aised in this

|00 .cal cul ations shall be perfornmed by one

pa%%g?ﬁé%gg%ggg%?ﬁfhe BU and/or CM and checked by a

second i ndependent staff menber. In this way a separa

30 tj%?l of funitions and a doubl e check of the data

Abbpeyiatdgn, EfPLaPRE1P0sul ts of the checks shal | be

g document ed pRyacgwit

BU Operation Unit

CM Computer equipped with software to carry out Car-

bon Management

CNG Compressed Natural Gas
D Demand
DD Day definite: shipments with a guaranteed day of

arrival at the (international) destination
DD Day (two digit number) in a date
DDD Day definite: shipments with a guaranteed day of

arrival at the domestic (national) destination

DOX Worldwide Document Express (outside EU)
ECX European Document and Parcel Express

g Gram

GNM Global Network Management

ID Identification Number

IETA International Emissions Trading Association
kg Kilogram

km Kilometre

kWh Kilowatt hours

1 Litre

MM Month (two digit number) in a date

NN Serial number



WD 2008/ 017434 PCT/ EP2007/ 006919 140 able formin the

files or on the hardcopies of the docu- nents. Files
wa@baislo1tags st ored on net-drive with regul ar backepEP2087/006919

Li st of abbreviations The foll43w ng tabl e explains the

abbreviations used in this patent application.

Abbr evi ation Explanation 9% Per Cent BU Operation Unit

CM Conput er equi pped with software to carry out Car-

NTMon Manageng¥ftwoNes

e (per

Day definit
arrival at

o erssrb Nat aird| EGasromn@etamabRerket

NEs W ih ed day of
At Ona 3% %2{? nafl on DD Day (two

OPNE gi t nunbepdrata stad R ncefMahigemsit PSRst Sm

wi th a guaranteed day of

arrival at the donestic

QD (national) &&ﬁ%%@gmmcﬂ B Bocunent Express
(out side E r Par cel Express
o0 Gram GHMUEL%%@ wor k (r‘#aJ\gerrent )dl D

PIN denti fi cat iFojMatherddE Mo tdent er nat i onal

Em ssi ons

s Tradi ng Assqgi aﬁ)tliyon kg Kilogramkm Kil ometre kWh
Kilowatt ho

SLA Service level agreement

SME Small and Medium Enterprises

t Metric ton

TD Time definite: shipments with a guaranteed (lat-
est) time of arrival at the (international) desti-
nation

TDD Time definite: shipments with a guaranteed (lat-
est) time of arrival at the domestic (national)
destination

tonnekm product of weight in t and distance in km for a
shipment

UK United Kingdom

YYYY Year (for digit number) in a date

WPX Worldwide Parcel Express (outside EU)

Term Explanation

Carbon Emis-
sions
Contract Cus-
tomer

Distance

Emissions of Carbon Dioxide (CO,)

Typically a big global corporate customer, who
negotiated an individual contract with the BU
The amount of kilometres the shipment is trans-

ported.



1 Litre MM Mnth (two digit nunber)
nunber WO 2008/ 017434 PCT/ EP2007/ 006919 141

Seri al

in a date NN

woOdddsiet4swor k of Transport and Environment ( NatRPeT/EB1007/006919
for Transporter och MIljon) CGPRB Qperations
Perf ormance Managenent System QD Quarterly aggregated

demand QQ Quarter
Note S Supply SLA Service |evel

(two digit nunber) PIN Project |dea
agreenent SME Snal

TeaRd Medi um Ent eEpPlagatipnMetric ton TD Tine deflnlte

[ Wi th e
T PR Crnt er natt SHLPF BeLerihdLfroRbrbootrsD
shi preapaciti’hia goadanated ebauedeﬁthnﬂdation Fac-
at the donestic (national)

definite:
of arrival

V8l i1ap1e

desti nati on

t onnekm pr oduct 8F - WELYRE PR EﬁHCGP§€gﬁc@flﬁh@n¢9§ﬁl capac-

a shipnment UK g@ytgg%Klagdg

in a date

nunber)

fggeﬁr(ﬁgElgEg' that the ve-
e Par cel EXxpress
(outside EU) Terol&xpsakatkoemGaybon Em s- Eni ssions
Contract Cus- ¥plqall
. calculation of emis-

leegcgmgggngoéofﬂoéé%%)gﬁi%gﬂﬁFfoﬁﬁo

Value

Fuel Consump-

tion

Leg

Loading Capac-
ity

Parcel

Shipment

Transport

Utilization
Factor
Variable Emis-
sion Factor

Vehicle

sions from air transport, there is a fixed
emission value independent of the distance e.g.
take off and landing.

The amount of fuel used per distance unit, nor-
mally litres per kilometre. Used for calculat-
ing the base fuel consumption for a shipment.
The smallest part of the shipment in the trans-
port chain, the part where the same vehicle has
the transported goods as its load, e.g. between
two terminals.

The maximum weight carried by a vehicle, used
together with Volume Weight to define the ship-
ments part of the available capacity.

The smallest defined part of the total shipment
bought by the customer.

The total transportation service bought by the
customer, the transportation of goods from lo-
cation A to location B.

The transport work done by a vehicle used for
one leg in the shipment.

See Fill Factor.

In all calculations, there is an emission value
totally depending on the distance.

The means of transportation used, e.g. air
distribution van etc.

plane, lorry,



tonmer negotiated an individual contract with the BU
Di stance The anmount of kilonetres the shipnent is
wo e@ssi74port ed. WO 2008/ 017434 PCT/ EP2007/ 006 98CT/ER2D87/006919
Term Expl anation Fill Factor ¥3val ue defining to what
extent the available capacity is used, also called
Utilization Fac- tor. Gven as a percentage of the
total capac- ity e.g. 74 %fill factor declares that
TetrRe ve- hicle ingéam@éﬁﬁpy. Fi xed Emission In sone
ul.at Lons e. g. .aon _of _em - Val,ue_si_ons
VO%?@%}Q?Fb??ansp%r?%§%ﬁ2%259§ gngggd Cgﬁissﬁgnt§§l§§an8port
i ndependent of theidi sbanekie. ghiphake @kbmafdle customer. The
| andi ng. Fuel Consunp- The anmpunt of fuel used per
di stance unit, PorUetidnangPMpippties pér tkel Wrdohe, and the
Used for cal cul Wale e;ha u 0 Lon_for :
shi pnment. Leg Tﬁélgﬁgl?égtl%aggséfﬁ%ﬁg EEFSE%E?EP% Fﬁ% price
trans- port chata,thbéecpatbmekiere the sanme vehicl e has
the transported goods as its load, e.g. between two
term nals. Loadi ng Capac- The maxi num wei ght carri ed
by a vehicle, used ity together with Volune Wight to
define the ship- nments part of the avail able capacity.
Examples fRE guartesivdépmasd FgPerée the total shi pnent
bought by the custoner. Shipnent The total

[ ' ht, by th t . th
QSR R L O —
B.

Quarterly Demand Report

To be filled by Business Units For use by CM only

. ) Volumeof | COJ | Total |Price/ | Supplyl !

Business Unit Name Quarter{Year|  Customer Name Shipments | Shpment|  C0;  [1C0, Total Costs | Preferred Compensation Demand Reference ID| Date iBy (Na
kg t €t € entered in demand ledger

DHL Express Euroge 03] 2006[AnA 1340 65 2000 13080
DHL Express Europe 03] 2006{BB3 10.456] 19 200} 3973
DHL Express Europe 03] 2006/cce 345 162 20.00] 3.249]
DHL Express Europe 03] 2006/p0D 12.345| 8| 200 1.728]
DHL Express Europe 03] 2006]EEE 129876 55850 20.00] 11693
DHL Express Europe 03] 2006]FFF 8765 W 20 2805]Sdlar

Example for a quarterly demand report by DHL Germany Retail

10 for retail customers

Quarterly Demand Report

To be filled by Business Units For use by CM only

Product D/} Volumeof | €O/ | Totd |Price/ | Supply/
Cole | Stpmenss |Shpment] 00 [tCO, Total Costs | Prefemed Compensation Demand

kg ! €t € entered in demand ledger
DHL Gemnany Retad 03] 2006 Parcel 15432678 03 IR IE 154301 | [ |

Business Unit Name QuartergYear Customer Name Reference D] Date gBy(Nan

Example for a quarterly supply reports for internal abatement

15 projects



Transport The transport work done by a vehicle used

for one leg in the shipnent. Utilization See Fill
wo-2e8017434 Fact or Variable Emis- In all cal cul ab€DEB2007/006919

there is an em ssion value si4dn Factor totally

dependi ng on the distance. Vehicle The neans of

transportation used, e.g. air plane, lorry,
distribution van etc. WO 2008/ 017434 PCT/ EP2007/ 006919

| ume Weight A cal cul ation of
Quafﬁ@rﬁgﬁﬁﬁ ?::Eé@ ort chain for this shi prrent
————fTomtt 5 e s—a—conbi-nation—of
T ol VOB Tk by BiSinest] g t“,Ep,ruse by CM only

\Am ghf Lso used fo S

Spe a c o I
Business Unlttgng pl‘l Cgro ecttlnzaame guag Haar Ezvng Tﬁsg{%fl?ﬁgﬁ%s? t.lg? f;?dmt%%gd Reference ID| Date | By (Name)
aShline :

report ror contra ! sf4 ET Ty Demapd—Report
To be fijl l ed by} B ﬁ\g‘ﬁﬁe% lfy% o @Jjwse gt C¥1 pnl y entered in supply ledger
DHL Express swizbabs | TTE'S Siruelii Tt Netrmigs Galetiah, —{iﬁﬂslbﬁ 00 ol A AL l
of CO1l Total Pricel Total Costs Preferred _
Conmpensation Supply] 1 Reference ID Date By Shipnents
Shi pment CO, It co, Demand Y kgt | Jt | @entered in
demand | edger DHL Express Europe 03 2006 AAA 123. 400
In684p2efe0red. 68DoBHneERprésshEuiaved 2606 tBBBpkbcfBing of
99 20,00.3173 L Express . Eu e 03 2006 CCC 3. 456
> ph&%écﬁg ngé?gﬁgtggﬁf EEEF@S%“EEH E5806§520‘56 SHBB 1PR 345 this
em86d28eld, ladd8esPHbolyBREAE sEURRE Q32 §9@8€§% 129 +$E6 physi -
5.585 20,00 111.693 L Express Eunpe 03 2006 FFF
cal. gBBeqns 2pe0brangust Sddr tExanpliatéonaa dasat srtloy:k The

1n€€£§%geégggr£t8¥kttﬁp§?£ggn¥ ﬁgéﬁhL aégrggg %%t he basis of

the transmitted address components.

b 4
o

10
Moreover, it is checked whether environmental data were de-
tected. In this case, a selection is made from among the de-

termined environmental data.

15 Further preferred process steps for the execution of the in-
vention will be explained below. The process steps can be
used individually as well as combined with each other, as a
result of which the efficiency of the individual process
steps is further increased to an especially surprising ex-

20 tent.

A process component that translates into increasing the effi-
ciency of the method with relatively little effort is the im-
plementation of specialized reading software.

25
A conversion file, which is incorporated into the so-called
dictionary of the sorting installation, can implement envi-

ronmental data. In this manner, if the reading quality is
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Quarterly Demand Report To be filled by Business Units

For use by CMonly Product ID Volune of CO Total
w@rios®i748uppl y! ;  Business Unit Nane Quarteri POYEEP2007/006919

Cust oner Name Code Shi pnents 18ki pnrent CO2 t CO Tot al

Costs Preferred Conpensati on Demand Reference |ID Date

i By (Nan | k~ 1 Jt entered in demand | edger DHL

German Retat 03 2006 Pace) 15.432.678 0,5 7.116 20,00
suffacientpx simsne ther eavarenmentyls detlay arparscefioained re-

Ny r nal at t projects WO 2008/ 0174
L BB sEb T ot 1 13 Bk R Josipty e te 1oP et the
phislitall byjBusisnessthai basker oisenby i@Muenldi stheimhition in-
Speci fic Specific Supply, Business Unit Nane Project
forppiaRE GGAFEEF YERF 18RRIVt orRies Sl rdniasnd dike environ-
menPLdl gRELce, Total Demand Reference |ID Date By (Nane)
rate %aseline project C02 t co, Value Vehicle: kmKkg
C02Jkm kg C021kmt It entered in supply | edger
Sol ar: kWi k , kWh kg CO21kWh DHL E pr.ess
Thg, PRSP ERG L SRnE20T 6683]0?06813%28@57@1 %t rfoapys, for
ex§§pﬁe;0b90m§§ﬁs|Bfavﬁfﬁgﬁégﬁgiﬁggﬁg!5§%Eé§éé§uaPr'nting

i nvention the processing o 5 phySi cal objects takes

wiphazefinoneprenbsdvagist aspenialhyt hidvanémigediurergince this
dres monepts_that.a present on .the_physi- ca
map%j%gtéogggB??aﬁénF??gal?%fgne?ﬁfgyngpddgﬁ& Cofey out
aniopeical datacsionkosUuppei €srgetesdlit adghess LU equent
basis of the transmtted address conponents. 10
SOXbt RIVRFOCPHUFS - checked whet her environmental data
were de- tected. In this case, a selection is nmade
fromanong the de- term ned environnmental data. 15
Theurateet pcefler ced psooessvaripasf bormbBe €xecubkdamplef, it can
the.in-_vention mﬁ{l be exglained ?e|OML,The process _
co%ﬁiig %%%1B%nmenta data, especially environmental require-
ment data and other data as for example the complete address
information, which is preferably achieved by using an 11-
character to 13-character target code with an additional im-

print of the postal code in plain text.

However, it is possible to use another code instead of this

code, for example, instead of the fluorescent barcode, to use
a label with a 4-state code that likewise contains the requi-
site target information that is in encrypted form and that is
applied onto the physical object automatically, preferably in
the form of a label. Preferably, the postal code is addition-

ally written on the label in plain text.

In addition to the automated use of the method in processing
machines, which are preferably integrated into the normal
processing of the physical objects, individual physical ob-
jects can also be detected separately, for example, at spe-

cial processing stations.
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used individually as well as conbined with each other,
as a result of which the efficiency of the individua
W@e@s®sE34 steps is further increased to an esprCi/aPi097/006919

surprising ex- 20 tent. A proo®ss conponent that
translates into increasing the effi- ciency of the

nmethod with relatively little effort is the im

pl enent ati on of specialized reading software. 25 A
conversion file, which is incorporated into the

PrEfSEaRARY SRR LD RO T Harara PE vheh a
moh€adirnanauakhibars W 208/ Qlr434 X ER20074 008919 a44i -

145 sufficient, then the environnental ‘data are
tigsaér PHIEREE Mait] itisity isncugit 0 tdthibyt Hehesgrrégyam and that
' LS l.e to_sort .the hysi cal | ects on the
oeBERLEE & R R Ny TRl i th A GLSIAE £ee r oy 4 State
labplional |y house nunber) and the environ- 5 nental
data. The environnmental data can be applied in
different ways, for exanple, by neans of various

ri At e Nt j t l.yore n .

T e S 0 a: Sheoer osth Tkl h LU b Binea pe-
lopoesthl eeferespecital theeasiamplandr & itald ypaet ryompiiter sys-

redn ggtical dgbection of. the taz%ﬁt code during a
“CubsBYTERT + 58Pt LRYSPFICEddSe NOFh& GSTg&tt b ded cae espe-
ci§§§ynEdV§ﬁtQ?§oﬁ§rﬁﬁsef@E_%X%WBL%afg Rputler 2 pre-

environmental data, especially environnmental reduire-
sepedd Bara-and other data as for exanple the conplete

address information, which is preferably achi eved by
using an 11 character to 13-character target code with

As an magititét oodl primcpplel ahyt bemposical ieodRuiitalai for carry-

. text. , .
ing out the invention.

The term “computer” is by no means to be understood in a lim-
iting manner. This can be any unit that is suitable for per-
forming computations, for example, a workstation, a personal
computer, a microcomputer or circuitry suitable for perform-

ing computations and/or comparisons.

Within a preferred embodiment a database is used on a server
that takes over the described functions for several process-

ing stations.

The client part is realized in a platform-independent pro-
gramming language. The use of another programming language is
fundamentally possible. The recognizable parts of the data
are entered via an input mask. Then a database query is sent

by the client to the server.
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20 However, it is possible to use another code instead

of this code, for exanple, instead of the fluorescent
wharsodtra34to use a label with a 4-state code P&TEHEP2007/006919

i kewi se contains the requi- ®7%te target information

that is in encrypted formand that is 25 applied onto

t he physical object automatically, preferably in the

formof a label. Preferably, the postal code is
Thedderiven- ial by pamietriferl conche dabelth rseiaaial tpxdcessors and

Ition.to the_ aut ted use of the nethod in

2 T 80es R mSBS R Hes, A SHE Y erbrilg? to achieve

vergtggp@aegcbagg theeror mal  processing of the physica
obj ects, individual physical ob- jects can also be

detected separately, for exanple, at spe- cia

Thgzggggs%ggcgfgghgﬁgts fzggé!% Et 1%%4EP2007/qgﬁgégatabase

erera e | ndlvi |ons consi s
apPTivht boa conbhtiadnandakeykeand sasmaveidviaorndrahel data. The

rinter as an addi- tional output unit that is
degbﬂ{lraﬁ eRepfat RBASEodFaml&Rd Gd I igsh dost i Plageess .

Ho&@%&rla@ﬁhsoélsésméﬁpélEﬁ%Qa%' eat %k%ha 4§¥gﬂhas to be

he i npl ementati on of the procéss steps w
stexpilareddndentlygw with reference to the exanple of a
two-part conputer sys- 10 tem However, the invention
is not restricted to the espe cially advantageous case

Th@fd@tém@C@@é§e§OHE§t9&0&&8@@”b@r%'§ﬁ%ﬂdﬁié“ﬁé%aﬁ%§éiappll-
matter of principle, any conputer is suitable for
caghery-fap eﬁgmﬁih@ t R&/BR%enbilena Phe SQr mrosedwnesr "the cli-

S u r Lim i.tin
en%H%%%?fQ%%?gﬁé gfgngg% §%%%ht%%|segaﬁta&n & f5g of
datfanrmzcﬂ@rdgn'p’nhet reeeltf petexangbeted Wor k$lealdldmntd and dis-

opal
pl £§ 3 in a selection list. It can be locally limited by ad-

ditional entries.

A special feature of the program is that, in a separate list,
all environmental data are automatically displayed with the
appertaining data for the delivery (post office box, postal

code) .

A decision module or an operator decides which of the dis-
played data records (from the normal or, for example, from
the special selection list) are applicable in each given
case. The decision module or the operator selects this data
record and actuates the printing button. Via the locally con-
nected label printer, the appropriate label is printed with
the correct address and glued onto the physical object. A de-
cision module is a program module that can observe its envi-
ronment and that can act largely autonomously. For this pur-
pose, the decision module contains information about the pa-

rameters and action instructions that have to be taken into
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20 conputer, a mcroconputer or circuitry suitable for
perform ing conputations and/or conparisons. Wthin a
we@e@BeiTed enbodi nent a database is used on a BEI/EB1007/006919

that takes over the describedi4auncti ons for severa

process- 25 ing stations. The client part is realized

in a platformindependent pro- granmm ng | anguage. The

use of another programm ng | anguage is fundanmentally
acpgossitblregatide noe cdgnimaitedpars s Bfefdealdby a2 Se adecision

ntered via I nput sk. Then a database query is
moli8" 35, CeRetln ot A o BorUE oS D008/ o1 g ible .
PCT/ EP2007/ 006919 147 The server is a powerful

conputer with several processors and a |arge main
InngnBryferried iesbesdaesdr erivii xardeantal aeddreleemenrt yinforma-

- L api S . ti . e, datg stack. consists of_ the
t1{>|ﬁ| égt??g%aattgu??%blpgy a Caa‘(t:)!lasoae})j ea%pl%gca ?%%Cteg and trans-
mitbatatobi ag, iateh€ase som g r arenidetdtdde dhputer con-

design of the database is also configured for rapid
LalREeUEMOT¥odRFalt 1ong £03 SESRHRE WKkhtthyréstiecfed brages.

data has to be stored redundantly. 10 The data

accesses are provided by a suitabl e database appli -
Theatnbarféoe exappter Ris $Qnnevitad thl /S@epracedihe, server

e cgi? gnt gggeives.his result set fromthe server
0 0

{
PLERtHg ¥ or dREE VeSS PIAFETEG §H IRt 1 ] et Lows

a watthengl benknandodinenta 1plrayved dehehtSlLH it IStchive
It can be locally limted by ad- ditional entries. A

abkeeenyireeaenEalofimpretpe@§ram is that, in a separate
list, all environnental data are automatically
di spl ayed with the 20 appertaining data for the
Thele¢nvergnfiposblotrbgaerbaxntpdstal is detected on the basis

of the ascertained image data and by undertaking a database
query, or else a data stock query. These queries are made in

the form of automated process steps.

This allows obtaining ascertained environmental impact data.
This ascertained data is subsequently transmitted to the in-

terface computer.

The interface computer is connected directly or indirectly to

the sorting installation.

In a preferred embodiment the interface computer transmits
the result data to a result memory of the sorting installa-

tion.

The physical objects are preferably associated with the cor-
rected address information by detecting an identification

code that identifies them.
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code). A decision nodule or an operator deci des which
of the dis- played data records (fromthe normal or,
wo ososexaspl e, from 25 the special selection | PCSL/EPENB006919
applicable in each given casel49The deci si on nodul e or
the operator selects this data record and actuates
the printing button. Via the locally con- nected | abe
printer, the appropriate label is printed with the
Preéerebtlyaddh&csld@mntigﬂilwtimn @cddee Wiy sippl iabj@cto tthe
madul e j s a ram nodul e that, can
Dy SR e P EoEnar et A Phal GRPGRASY Lipapy the new
adavé9nowBYsl YheFobrirkics PIHysiRASe.odje-deci si on nodul e
contains information about the pa- ranmeters and action
instructions that have to be taken into WO 2008/ 017434
! / 9 8 unt_ re t he
TR eeaGr 8 CTPRE P Bty TS G e P hiad @ fRociate each
of capabbhyef catt bbg cas S QMO DS lay ps-tRASSI Y &entirédhmental
referred enbodlnent envi ronnment al requirenent _
requipERERtsdptan At &@h@ép%lﬁﬁéYpW§f@&lr%J€é@tod@ent this

1sd§$§§t§g apdet hARST 1 Fbhed oho AR NS %ﬁi%ﬁﬂﬂﬂ&? %%51ca1

he interface conmputer con- tains nory ocat i ons 1
Obassbelarengethetdétected i mages. The interface
conputer is connected to a server. The server 10
preferably has the previously presented structure and

Itaié0@5pe@13§lthﬁgaﬁﬁagébh%oﬂﬁep htr%%@'fﬁgﬂﬂlﬂkgétlon
with archive able environnental inpact data. The
CO%v@m@h%nt:aﬁ PEYlF PEfENt adaradls réeeatt shten arthé-he physi-

q@gf 5 of the ascertained i mage data and by
undetta ing a database query, or else a data stock
query. These queries are made in the form of

aut omat ed process steps. . This_all ows obtaining

Th %uﬁ%&?%}ﬂ%dcﬁﬂvP?oﬁﬁﬁﬁtQPrFﬁﬁéﬁtOéépathez@hﬂﬁ%§a1 object or
el?ﬁiﬁ?tﬁffﬁglgété lébéyb§ﬁgﬂegglgub%@&%@ﬂﬂf?jtfffiga onto

the physical object.

The described implementations of the invention help to ana-

lyze environmental impact of transport procedures.

This allows to create a transport system for transporting
physical objects, wherein at least one physical object is
transported from a sending station to a receiving station,
wherein the transport occurs through at least one physical
router, wherein the physical router executes a decision about
further parameters of transport to another physical router or
to the receiving station, wherein environmental data of the

transport is calculated and displayed.

Fig. 11 shows an example of output data (emission report)
generated according to a preferred embodiment of the inven-

tion.
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terface conputer. The interface conputer is connected
directly or indirectly to the sorting installation.
w@3ooB01=3pr ef erred enbodi ment the interface cOPQIER2007/006919
transmts the result data tois result menory of the
sorting installa- tion. 30 The physical objects are
preferably associated with the cor- rected address
informati on by detecting an identification code that
identifies them WD 2008/017434 PCT/ EP2007/ 006919 149

Preferably, the identification cqode was applied onto
raBLEGROE. FrbEeani MR W B o CRLOt Ak e are
destrtibednawreaqgdr@ss W th the correct physical object.

5 The identification code makes it possible to

associ ate each of the physical objects with the

p . ai ni ironment al _.requi r.enent, data._ In an . .
T RE e Gl Py I RraRl e i B AR SRS 1% e T (RAtoSions
repdenedf teathen ctiedemep! isHRd Dibd ke IIMH G A &6d Seach

are detected. 10 It is especially advantageous to
CIARPROTE he CPASACRLILES UsA 1 igedd oan@nst aaracity of the vehi-
c1&nvironnental requirenent data on the physi- ca

object. 15 The printing can be done directly onto the

physi cal object or else by printing a |abel that is

subsequent .y affi xed onto he physi.cal object. The
Fof o i PHRO R HBrenERLRTRONS oS FILERERS Gehdipagsa on
coaftry20etyze enwi rengentdkn PRl HARRULY, the emis-

_procedures. This allows to create a transport system
si¢pe aranspbéiti aAgually and allocated to each country.

In ACCEPT there is one fundamental calculation method, used
for the highest level of accuracy, this model is defined as

follows in a 4-step approach:

For each leg of the transport the following is calculated and

then summarized in the reports:

1. Calculate the distance

2. Calculate the fuel consumption of the vehicle

3. Calculate the emissions, depending of vehicle/engine
type

4. Allocate the emissions, based on load capacity and fill
factor

5. Calculate emissions resulting from facilities involved

The actual calculations can be managed in three different

ways, depending on the available data in each country:

1. Manually, using parameters from ACCEPT
The distance is calculated for each transaction using

external web products, and then the distance is multi-
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physi cal objects, wherein at |east one physical object

is transported froma sending station to a receiving
wGe@Bioon34 25 wherein the transport occurs thr oRPQhER1007/006919

| east one physical router, whsrein the physica

router executes a decision about further paraneters

of transport to another physical router or to the

receiving station, wherein environnmental data of the

t r apdpedt wiishcaheuhatiethtard dirgplayedtraidgor: wWidrk in

shogs ?n exanpl.e of output data (enission report)

genEPREBd BRE6FIPRg thd Sa 3% erdstadP % fdS@itivefabibe ealcu-

inV§ateHiaﬂd.wgb%Ogéé@ﬂ%%éfdﬁ%”ﬁ%%%%%ﬁggﬁ%ﬁ%taﬁéks calcu-

Advant ageous Processing Rul es tor ssion

cal éacaphsns are described afterwards: 5 The basic
principle in the calculations is that the em ssions
reported to the customer should be cal cul ated down to

2.eachutbmanspalily considering utilization and capacity
of the vehi- cle. 10 For international shipnents the
eni 3si onS2AfBlAhRagagednoncoverage ekt vadueshat"Level 3

when a b LS:RpAS t i.S- .SjiQns are Lif.
ooy TCREL pARBSE Bl BEHR i8 AORCARE Hding out
i s one fthdadefifarenal cuhatilen typielkodnduseeirlydfleitive part

t he highea; #evel oi accuracy, this nodel is defined
as fol | Bt 5o&2ast Ep2RFRPEACHOTBoACBECATY Efcofcpdry -

tragspoqt ohihent gl Lawkpg.l al lat.e n
sunnarizea in the repor?g§g%0f%%e%alggﬁagg %%g%Ulated and

di stlemreugedCaprutheerehpettévec ocnstiopeirsn cafl i@t ions.

vehicle 3, Ca%c | ate_the em ssions, depending of
veh%ble/é%h?% ageaéase on eac vehlc?g, Le%eq 6
These calculations give a detailed calculation according

to NTM level 3 and are verifiable by a third part.

Transports

The calculations of transports are done as follows, the same
model applies for Road and Air. When calculating Road there

is today no Fixed Emission Value:

Emissions for customer =
((Volume Weight / (Max Load Weight * Fill Factor)) * (Fixed °
Emission Value + Variable Emission Value * Distance)) * Fuel

Consumption

Fuel consumption

Fuel consumption is gathered, in this order, from the vehi-

cle, vehicle type or more generic parameters
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type 4. Allocate the em ssions, based on | oad capacity
and fill 25 factor 5. Calculate em ssions resulting
woeasioiaei | ities involved The actual cal cul at PONEPDAT006919
be managed in three differentis2ways, dependi ng on the
avai | abl e data in each country: 30 1. Manually, using
paraneters from ACCEPT The distance is cal culated for
each transaction using external web products, and
then the distance is multi WO 2008/017434
PCT/ EP2007/006919. ,151 pli,ed with the wei ght giving
Cu?ﬁgmffaﬁgﬁﬁrPghéF%lFie g&ﬁ 2383488 on this an
calavendgn bkeehe GAApRENEEl Prd dred rand ddhan Haed {91e
the respective custoners calcu- lations. 5 2.
wepghgnaepaglity andCalithl aedehrasce ¢ avdnmde Utidetzation of
Ve§§kfgs, "Level 3" b. Calculating fleet average is
one by finding out the different vehicle types and
their relative part 10 of the total transport work
done in the country. Based on this_an "average fleet"
VolymepBeightul ail¥axakaadt Heaghsed Fodlt Faatespective
customers cal culations. c¢. Calcul ate based on each
vehicle, "Level 6" These calculations give a detailed
cal cul ation according 15 to NTMIlevel 3 and are
Emverlfia?le b¥ athird part. Transports 20 The
t8PtOPafP6H8%0f transports are done as foll ows, the
same nodel applies for Road and Air. Wen cal cul ati ng

Road there
The emission factor is calculated as the sum of fixed emis-

sion values and variable values. The fixed values derive from

calculating Air transactions and are set to zero for Road
calculations. The variable value is depending of the dis-

tance, thus the multiplication

Fixed Emission Value + Variable Emission Value * Distance

Question to the inventors: Could you complete the

formula?

Error Management

If data is missing or not correct, ACCEPT either stops the
update of this transaction and creates an error message, or
uses a less accurate value e.g. using generic Vehicle Type

instead the actual vehicle.

Real estate and facilities



10

15

20

25

is today no Fi xed Em ssion Val ue: Em ssions for

custoner = 25 ((Volunme Weight / (Max Load Weight *
waopdos/oFmet or)) * (Fixed Em ssion Value + VariBUOI/EP2007/006919

Em ssion Value * Distance)) *158uel Consunption 30

Fuel consunption Fuel consunption is gathered, in this

order, fromthe vehi- cle, vehicle type or nore

generic paranmeters WO 2008/ 017434 PCT/ EP2007/ 006919
Emisgicnstfamsr part eglergohivslageutiin ifzatiiloit Gas camt ednasibute

1 he [ nt rt of .the total avail abl i ght
sibAE IIBTIY P Ehe, Bnibnoe s Rt 4 13 S figRenF

5 vehicle Volune weight / (Max Load Wight * Fil

Factor) 10 Em ssion factor The enission factor is
TheaP¥arales descrébsukier leveds diers-impdlamernt irg; and

. varj abl al ues. .The fixed val ues derive from
cal ﬁygiiﬁg %Fﬁegrgﬁsgefﬁoﬂgnﬁﬁﬁca &t to zero for

° Rbaﬂeéélpétcﬂgggﬁoeﬁ'dggg'ygﬁl@Q%ﬂcﬁ@Iﬁ%éé;dependlng
of the dis- tance, thus fhe nmul th plication Fixed

Em ssion Value + Variable Em ssion Value * D stance
20 Question to the inventors: Could you conplete the
formul a? 25 Error Managenent If data is m ssing or not

catenl g€t ngARGERT Rl kBEbngt Ops the update of this
transaction and creates an error nessage, or uses a

| ess accurate value e.g. using generic Vehicle Type
30 instead the actual vehicle.

Level 3, based on generic data

Using Level 3 the calculations are gathered from the produc-
tion systems and the transport work is calculated. This
transport work is then multiplied with a more generic emis-
sion factor which is set from calculating the emissions from

the fleet used in the country.

As an example, figures as stated in the Table table below are
used. The rows represent the different vehicle types used;

° As an example, figures like these are used; where

the columns represent the different vehicle types used;

] For each vehicle type is shown the total transportation

o

work done, in absolute tonkm and in %

° The capacity, Net Load ton, is calculated by multiplying
the Max Load with the Utilization factor. The NTM stan-

dard value is indicated in the table.

L] The fuel consumption is taken from NTM values.
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Real estate and facilities WO 2008/ 017434

PCT/ EP2007/ 006919 153 Emission frome.g. energy usage
WO DooBaci4Bi ti es can contribute significantly teCct/EB2007/006919

em ssion footprint of a shipn&#. The exanpl es

describe two |levels for inplenenting; 5 Level 3,

based on nore generic data Level 6, based on detail ed

vehicle data Calculating Road em ssions 10 Level 3,

based on generic data Using Level 3 the cal cul ations

ar G/egﬁtlgq.rysed fpng:n.!)Eh. t:aHr q'gaxgloa%sl\lgt Q: adsyéth %atggnd lt‘ue? consumption

transport “work Is cal rans
then mul tipli BT n® a rm‘i"é generft emis¥ MSI o ac’c/é‘ln 1/tonkm
H/BzhiBehiviesy g8t from caPtul a@t-bng thé-Bni ssi ®ats fEGm e¢he 0.2000
f IBetribsegdni n the country. 20 As an exanple, figures
u/mSicshat eglpk bhe Tabhe taple bel qw are yged. ;Jhe fous
re[ﬁrglgut1 the different vehicle types used; As an
exanpl e 1 gures |ike these are used; wher e the
H/De ghoaihs. Pr“éifr eSent the® di fferent dehicle 3pesSlsed?-25 0.0625
Fdteaeadkstyehi cl e type is shown the tota
tnﬂeﬁﬁ@r&ﬁpion 25 work done, in absolute tonkmand in

1/ pY0 Jﬁgncapa0|gyas%btsgoaq ton, is calcul gted by
kﬁﬁ* 7 the Max Load with the UtiliZzation fac%or
stan-

dard value is indicated in the table.
TﬁétFﬂeF”Ebnsunption is taken from NTM val ues. WD
H/D20084:@17434 PCT/ EP2087/ 006919 154 Vehi cdog typm Parb 0.0400
ofrot 8t alsel¥bx | 0ad Net Load Utilization Fue

LTLCQ:Q§H|.QPti on 531‘:, Qi{gkngGOO t qla ton I\Q—NBDHL 1’!5km 142t%onkm 0.0122

Tractor +

o

.0625

o

.0429

LTL semi-trailer 25,776 7% 28 21 75% 75% 0.38 0.0181
LTL Train 30,058 8% 50% 50%
Total 353,987 100%

These are the basic data used for a first country, e.g. Swe-
den, where the total transport work is split by vehicle type

(and performance) and their part of the total.

Level 6, based on detailed vehicle data

Using Level 6 the transactions/data are gathered from the
productions systems and the transport work is calculated.
This transport work is then multiplied with the specific ve-
hicle used, considering Euro class, fuel consumption, utili-
zation etc, giving a high quality calculation matching the
demands from the more demanding customers. Level 6 calcula-

tion requires a subsystem that can feed ACCEPT with the rele-



10

15

20

25

30

H D Delivery van 0 0% 1.5 0.75 50% 50% 0. 15 0. 2000
Distribution HD lorry - Uban 0 0% 8 4 509 509 0.25
WO 20885743Di stribution HD lorry - Rural 0 0% 8rpdr/8B807/006919
509 0.25 0.0625 Heavy distriigsution lorry H D - Urban
66, 167 19% 14 7 50% 50% 0. 3 0. 0429 Heavy distri
bution lorry HD - Rural 0 0% 15 7.5 50% 50% 0. 3
0.0400 Lorry + sem LTL trailer 231,985 66% 40 36.8
vansysis2e® on45yehi@l2d shractay et d.Tltisemntimdhment2sd] 77hdex
us70028 21 75% 75% 0. 38 0.0181 LTL Train 30,058 8% 50%
58% Total 353,987 100% These are the basic data used
for a first country, e.g. Swe- den, where the total

transport work is split by vehicle type 5 (and
Inpadvankanee)sapdpiliegion tpdritonsf tihee aadiallatlieves will vary

S etai lL.ed hicle data .10 i.ng Level t.he
fr?@aﬁggg i cg)n‘s:% dgt’ag\ésfé' néaatahé?eésdl]fjtr &Eﬁsﬁthgs &%%g??tg}rﬁr than
lesygdt Bnbuandithe lekanspenti tWordhdrs L£und ate’hl dhiSl1 this

transport work is then nmultiplied wth the specific _
depgndppg| enykbg, fesksitdat feeEfr@raassonudirom production

£0R8YAPLI RRecUthbi 1o2@t | gigvi i ual it

nc)cal culggti onemat chi rr1lge t ef%%sei g’r%alngs %&%%@n&g dosp

dogenanti agweyst odensifivevdle &etdlcdwd.a- tion requires a
subsystemthat can feed ACCEPT with the rele WD

2008/ 017434 PCT/ EP2007/ 006919 155
For specific customers, depending on their routes, a genuine

level 6 quality might be achieved if all transactions are de-
tailed enough.

For specific customers, depending on their routes, a genuine
level 6 quality might be achieved if all transactions are de-

tailed enough.

Calculating Air emissions

Calculating Air emissions are done by from the actual ship-
ment transactions. These transactions include origin and des-
tination, but not the transactions in between. Thus ACCEPT
uses a table, CSD, that specifies the different legs in the
shipment, as they are planned, deviations from this plan
might happen and are not managed by ACCEPT. If there are more
than 5 “legs” in a shipment (which is rare) then ACCEPT cal-
culates the last “leg as from last known origin to destina-

tion.

Level 3, based on generic data
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vant data on vehicles such as e.g. the environnental

i ndex used. |In advantageous inplenentations the
w@adosolaBi ons will vary 5 fromlevel 3 to 6, PBCTEPDOA006919

result that is nmuch better thss level 3 but with |ess

quality than a pure level 6. Al this depending on

the fact that the transactions from producti on not

al wvays neet the need for |evel 6 reporting, e.g. COSP
Usdogs LevklaBwaye icddrtulfat idies wold dshdiedof rapeehd i sroduc-

custoners, depen%@ on their routes, a genuine_ |evel

tign, SYSEEySnegt NBRAF G WK 1§ skl afed arBhis
trgﬁs%)b%'tl %&n%g%e%%ﬁl%%f Sc{rpggewo e%&i@f%g emis-

heir routes, a genul ne qua
sipn Aehtevewhiifchalils Eeaniammnmmiqnﬁauhngtmhée&hr&mnmﬁs from

ul t|n IdAl ssions 20 Calc |ng Air
th%nfg ¥ ngsg l&oﬁggbfopﬂ&ﬁtlﬁ¥zﬂﬁéhﬁ 13hi p- ~nment
transactions. These transactions include origin and
des- tination, but not the transactions i n between.

Thus ACCEPT wuses a table, that specifies the

Leg%iferesaaga_gan! ae*tag}%é %Jahqfﬁ] a5 they are

annéd evi ati ons nlght happen and
are not managed by ACCEPT. If there are nore than 5

" ! nt (which is rare) then ACCEPT cal -
Usifygobexelnd Fhst LEPos ge iptsidss e e Hd Tem the

pr&8stt N8nst 598 ed@ Leueknd. %%% %@ WA 116 A MRteq.
2008/ 017434 PCT/EP2007/006919 5
This transport work is then multiplied with the specific ve-

hicle used, considering air plane type, fuel consumption,
utilization etc, giving a high gquality calculation matching
the demands from the more demanding customers. Level 6 calcu-
lation requires a subsystem that can feed ACCEPT with the
relevant data on vehicles such as e.g. the environmental in-
dex used in a certain region, especially a country, e.g. Swe-

den,

In real production environment the calculations will vary

from level 3 to 6, giving a result that is much better than
level 3 but with less quality than a pure level 6. All this
depending on the fact that the transactions from production

do not always meet the need for level 6 reporting.

Calculating Rail emissions

Rail emissions are not within the scope for the first release
of ACCEPT.

The calculations are though be calculated in a similar way as

Road and Air, using NTM methodology and values.
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Usi ng Level 3 the cal culations are gathered fromthe
produc- tion systens and the transport work is
weadswlased. This transport work i s then nul t PEI/ERI07/006919
with a nore generic em s- sio¥7actor which is set
fromcal culating the em ssions from5 the fleet used
in the country or globally. Level 6, based on
detail ed vehicle data 10 Using Level 6 the
Caleyhakdpgofsrdfceam emjasionsd fromthe productions
systens and the transport work is calculated. This
transport work is then multiplied with the specific
Theecabeolatises, agensadenildged rHPlang diRes Waselas Road and
,consunption, utilization etc, giving a high quality
Alrq| C8I-B8i BRPFRPERRAEG TS thisddemndnd rehudse nore
demandi ng custoners. Level 6 calcu- lation requires a
subsystem that can feed ACCEPT with the relevant data
Empwmsyehscinesagedh as e.g. the environnmental in- dex
Thusedlin a gertaLn re%ion, especially a_country, e.dg.
SWEE L UBA, SB8YPn 1Peal CFFddEEPCEH Sefvier dferfoklRying:
calculations will vary fromlevel 3 to 6, giving a
result that is nmuch better than Ievel 3 but with |ess
COquality than a pur@tker|o@xide|l this depending on
cothe fact that the éégﬁgacééons.fron1production 25 do
not al ways neet the Heed fofég%l 6 reporting.

HC Cal cul ating Rai | emy&sbensb&as! emn ssions are not
within the scope for the first release 30 of ACCEPT.

NOxThe cal cul ati ons NE¥PRRRYOPEI@RFcuUl ated in a sinilar

pmWay as Road and Ab ' dol ogy and
v uas. o008 ot B IR 8006 Y 5
SOzCal cul ati ng Sea/ Cchalplent sdbbmside

Energy Total consumption usage in kWh

Can also be split into Nuclear, Fossil or

ecological
Tonkm Transport work done
kKm Total distance driven
Number of shipments
kKg Total weight handled

For each physical object the value shown can be scaled in or-
der to be more relevant, e.g. it might be more relevant to
show emissions in kg instead of gram.

This is managed by setting parameters.

External Interfaces

Using ACCEPT can involve external interfaces to existing

production systems.
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The cal cul ations are calculated in a simlar way as
Road and Air, using appropriate nethodol ogy and

wo 2008087435 Em ssi ons managed The val ues shown POT/REOERT06919
reports are the followi ng: C38Carbon oOxi de 10 CO2
Car bon dDi oxi de HC Hydrocarbons NOx Nitrogen Qoxides
PM Particulate mvatter SO2 Sul phur dbDi oxi de 15 Energy
Total consunption usage in kWh Can also be split into

FiguEredr, SPe¥S howr treesiasgiicals f@mzrmdprfaﬁ@rﬁm cm:katlonal
|
sygﬁgﬁ?kgng%gﬁaﬁ%Hﬁgﬁ cq %Ef@ﬂ%d.%%.lyggg jec ne¥§ trans-

otal weig each yS|ca
acyabne ahemnpdameﬂdcmrﬁeaiedeyraﬂhydtbéﬂurdnﬁhby are en-

r el_.eyant m.ght be nore relevant to 25 show

terffsinoh FH% Getﬁéﬂ fatePageamt TAm $his waffareyis then

regggglﬁgtggﬁgqeggggtedExternal Interfaces 30 Using
ACCEPT can involve external interfaces to existing

production systens. WO 2008/ 017434 PCT/ EP2007/ 006919
158 Figure 12 shows how transactions fromdifferent
operational systens are nanaged via a defined

Airnteshesecivhgre the trans-

For air transports there is a global solution, which can de-
liver transactions facilitating the implementation of ACCEPT,
when one country is up and running, all other countries are

easily adhered.

Figure 13 shows how the Air transactions from the production
system are managed via a Transaction Extract. The transaction
is split, using the information in the CSD, generating a num-
ber of individual “legs” for which the emissions are calcu-
lated. These emissions are stored in the Data Mart (the same

as for Road) and form the base for ACCEPT Report Database.

Transactions not accepted in the update are stored in a log
file and an error message is created. When the error is cor-

rected they will be updated.

Road transactions

For the road transportations the situation is more complex,
most countries have their own system(s), probably requiring a
unigue interface for each of them. In order to define the in-
terface and estimate the cost, an analysis is done in each

country.
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actions are updated/corrected/verified before they are

en- tered in to the detail database. Fromthis
waoladoaames i s then 5 report material created. BCT/EP2007/006919

transactions 10 For air transydrts there is a globa

solution, which can de- liver transactions

facilitating the inplenentati on of ACCEPT, when one

country is up and running, all other countries are
ACEREY| ySagrepéguctedriiguoadey ok kew fillexidie as possible;

' t ti St , d. .
o1 AEORELOBS ELATIR LU R RSP R USSR i
sysséng. t TReiref atenti@if cirentth&aGSDhRerey atHtRG- A dBIfhe local

ber of individual "Ie%;" for which the em ssions are
Predrchloraf¥dt eThe¥8etRrsithfs "adeTs Peréd At irHemkace should
pe Makte (Lhe€ Har sRpad farm se for
eACCéEfBRegéégﬁﬁéggggégg ° ?%n%g???bﬁgenonggggp é%ein

the update are stored in alog file and an error
is cor- rected they

nessage.is_created. \Wen the error
Th{RAREE tPRar E8n 95 ROEATEPEREACO: SRYSFGL EHE wediy 15 de-
pehd B POf t eheONErER@aSEt Hat BB K IR LEYEP! e dMStis that
countries have their own systen(s), probably requiring
the diobfereaterradertaer Fystemshavtompem theior derlineries to

L ne: tihe, i r estimate the _cost,.an . .
nodBE e LR a e LR B8RS si g iverics
andPCiddE200y / 00693 Pstdh9 ACCEPT is constructed in order

to be as flexible as possible; all interfaces are

pl anned for accepting a multiple of input systemns.
Praftefeedr&nslbd { RESOL &@yﬁhgofﬁbgntggﬁrgﬂigwtE%t%% lin

producti on system whether the najor part of intérfac
trastgpdntation means, characterized in that they contain
means for transmitting environmental performance data of the

transportation means to a logical node.

A logical node is any device that can be integrated in a com-
puter network. Nodes can be computers, personal digital as-
sistants (PDAs), cell phones, or various other network appli-

ances.

On an IP (Internet Protocol) network, a logical node is any

device with an IP address.

Logical nodes are often times connected by hubs, logical

routers, or by a network switch.

The examples are combinable with physical routers, capable of
executing a decision about parameters of transport to another
physical router or to a receiving station, characterised in

that a logical node is assigned to the physical router,
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5 be done on the production side or on the ACCEPT
side. The adm nistration of interfaces to several
WwWGeymBeNnE34 s de- pending of the interface as deBCT/ERP®d7/006919
above, the aimis that the diéPf erent production
systens automate their deliveries to 10 ACCEPT with
ACCEPT adm nistration nonitoring the deliveries and
updating the system Preferred enbodi ments of the
whexeént £BA deréwiont égr 4Bkeg accarsiog &0 emvieamenental
aracterized in that they contain 15 neans for
fransmtting environnental performance data of the
transportation neans to a |ogical node. A |ogical node
is any device that can be integrated in a com puter

TongehbY kOUkobBE SEafiMBede BRpLEerS figdrasAa idi @a @dvantageous
to20msi 8hent Saf PPAS k¢ Bﬁglceﬁgﬂgﬁzlﬁ p@%&Pu% % of con-

networ k appli- ances Pro oco
trpét iwngka mebsggealfomoteanspany indephyeiwiatlh cinjdd®s, wherein
addr e odes are often tines conne%Fed by

i cal
e SE S g R aP e ht BPECUGR By deAStwSrR SHYECRETROULeT,

whexaip| ese apry s8R NablieeW tRephysiCal dboYLeL3 FRRAP! irther
of 30 executing a decision about paraneters of

Pa¥eRLPHT t Of ot HABERAGKL , ph)areaterdgedr ior thetathe computer
préGhfh a8t Bhl OBt DROACLELL AL Lo BAlBoNAAERL data.

de i s assi gned sica
2008/017434 PCT/EP2007/006919 160 wherein the

a{lSlon is taken accordlng to environnental data. To
Fox Ehek 1heteceiBadieneEféFipRF¥NERG PPepd for involving

thé“%ﬁﬁﬁf&ﬁﬁ%ﬁtaﬁ &Qténp£§n§§§F?£ Efa§he09ﬁvgﬁgggheconcerns a

program capable of con- trolling a nessage
conpwisp@rogpphysedatt phfleergsctahésednin that it contains

one of the described computer programs. Preferable the com-

puter program product is loadable in the logical node.

The descriptions for representation of data are always com-
binable with the examples for routing and/or transporting the

physical objects.

Therefore the invention includes information systems as well

as routing and transporting systems.

It is absolutely understandable that parts of the invention

can be used together or alternatively separately.

It is especially advantageous to use transportation means,
the physical router, the computer program or the computer
program product according to the invention independently or
in combination with one or more of the other parts of the

present invention.



the transport occurs through at |east one physica

router, wherein the physical router executes a
waolewmssias4s about further paranmeters of transpoPCT/EP2007/006919

characterised in that the comsiter 10 program takes

the decision according to environnental data. For

further increasing the efficiency and speed for

involving the environnental data, an aspect of the
Thiavehipws obnaémnsgaasmmn@ﬂﬂﬂeqnamyfnnqmemhmﬁ impact data
anéharacter hat it contains 15 one of th

egﬁ?P%eaksgﬁﬁuﬁe rSPégFgﬁs°Hﬁ%ﬁ%ﬁ%ﬂn%9%hu¥%ﬁﬁﬁdpﬁ?e?alcu-

laPeQoea ppafkatalls ipadabladan the | ogical node. The
descriptions for representation of data are al ways

com binable with the exanples for routing and/or
transporting the 20 physical objects. Therefore the

i nvention includes information systens as well as
routing and transporting systens. 25 It is absolutely
under st andabl e that parts of the invention can be
used together or alternatively separately. It is
especi al | y advant ageous to use transportation neans,

t he physical router, the conputer programor the
conmputer 30 program product according to the

i nvention independently or in conbination with one or
nore of the other parts of the present invention. WO
2008/ 017434 PCT/ EP2007/ 006919 161 This all ows
obt ai ni ng ascertai ned environnental inpact data and
using it for a transport optimzed with regard to

cal cu- lated environnmental inpact data. WO 2008/ 017434
PCT/ EP2007/ 006919 162 Cains 1. Method for
transporting physical objects, wherein at
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| east one physical object is transported froma
sending 5 station to a receiving station, wherein the
wo e@sspmBs occurs through at | east one physi cabCT/@P1087/006919
wherein the physical router meecutes a decision about
further pa- ranmeters of transport to another physica
router or to the receiving station, characterized in
that a central 10 control conputer receives
Clammermation for handling and noving the physica
objects and that the central control conputer
i nfl uences supplies for transport neans and/or the

tr n i t H QN et at . 2.
RN o o R A A RS e L T

t heleastroneephgbicapacbjdata iac corpaportesl phyeh cal sending

ob- jects. 3. The nmethod according to claim11 or claim

>, SHAFicReFo 20TPYBAVIAY RER CHRE pISTEAN SHjEdrRnTROTT

accosPank eehbyugh- a¥i 18AERNLAL LEGWieMEHR 8t 8. whbrein the

The nethod according to any of thé clains 1 to 3,

chaphyattati zedten eharuses| eastecd spamt apfouthefurther pa-

envj nt al 5_inpac ata_is,included in a
coﬁﬁ%¥€€§¥%a?fs E%PgBPEEC-OtF8ﬁ%&FIaP e ginﬁ?%ﬁeﬁrﬁf to
physhe aretOi £1§. sbat Tba, mehhed caesarzdidnd it @Yy Hfcentral
the clains 1 to 4, char- acterized in that a conputer
corfrfelt e t eOTRet BRyEPESE Vesoinderaationc d9aplhanstling and
Coﬁﬁﬁ@i_ @H&'%ﬂ?&?@é@!obﬁ@é%& gﬂhatﬂgttE%%§Q§£%§géénbontrol
means wth transportation'relevant pa- raneters of the
physigaht @bj ecf sue@e2088pP17434 FBETLER2GD A0 G6RENs and/or
163 .6. The net hod according t.o an¥ of the clains_ 1 to

5, R HAE L ed T AN hat CPRE BV PoRR¥AT N2 lardata -
nmeas- ured by sensors and whereby the neasured
envi r onnent al

2. The method according to claim 1, characterised in that

the environmental impact data accompany the physical ob-

jects.

3. The method according to claim 1 or claim 2, character-

ized in that the physical objects are accompanied by en-

vironmental requirements data.

4. The method according to any of the claims 1 to 3, char-

acterized in that at least a part of the environmental
impact data is included in a computer that stears func-

tion of at least one of the physical routers.

5. The method according to any of the claims 1 to 4, char-

acterized in that a computer connected to the physical
router is capable of combining environmental impact data
of transportation means with transportation relevant pa-

rameters of the physical objects.



data are transmtted to the central control conputer
5 7. The nethod according to claim6, characterized in

wo bas/o1a34 ransport of a physical object is caleci/ap®d7/006919
and pl aned, whereby an envirwsnmental effect of the
transport is calculated wth regard to environnent al
performance 10 data of at |east one transport neans
and that at |east one paraneter of the transport is

6. chahigednethoihacpbadedg tbaasgoit does cletinfsulif idd 5,
environmental requirepent data. 15 8. Trans ortation

sys$%$¥%%?e¥%aﬁ§pbptFh@tpﬁy§|&avaﬂﬂnaﬁﬁ§ iFreymeas-
|ea§fe@n§¥pg¥ﬁ58§5 ghhegheksp @%%pgkggﬁr%gp@ndiﬁ$nmental

sending station to a receiving station, wherein

t r asporarectuassnhtbedhteat theasentsmwe lplepsitcall raomtperter .
wherei n the physical router executes a decision about

20 further parameters of transport to another physica

7. routes MeEthodt HechbLaehyi BE shalihor, WAGHBICR 8NYIPORT that
mental data is used for handling and/or noving at

| essttrymEPhyspEap phyecralchingcterdisz edlicnlergd and
(ﬂ&ﬁféﬂedcgﬁ$59é goggugﬁglggﬁ%%bg%lr%g#EE%dof thq transport

ronneh he central” contr
conmmt¢51¢@1£a@abWEthfregarﬂluenénngrahmbaasu PRe formance
env ronﬁ%Ptal | npact factor by a decision about

at
t3ankpoft PRFaRERBFPIRY/ BEaNgt 2Rdadtagnat least
SUQ&Q&%%%Aﬁé&épaéﬁngﬁgrtrggs?orgr@gsegﬁhﬁgngﬁgy%%%wblaned

according to claim8 characterized int
cemmanSpmwnrdmeSOMQUtéulfmhl tavasoatehéadt reqeirement
q{ator for conparing nmeasured en- vironnental data
%e required environmental data. WO 2008/ 017434
PCT/EP2007/006919 164

8. Transportation system for transporting physical objects,
wherein at least one physical object is transported from
a sending station to a receiving station, wherein the
transport occurs through at least one physical router,
wherein the physical router executes a decision about
further parameters of transport to another physical
router or to the receiving station, wherein environ-
mental data is used for handling and/or moving at least
one physical object, characterized in that a central
control computer contains required environmental data,
wherein the central control computer is capable of in-
fluencing at least one environmental impact factor by a
decision about at least one transport parameter and/or

at least one sustainability parameter.

Transportation system according to claim 8,
characterized in that the central control computer con-
tains at least one comparator for comparing measured en-

vironmental data with the required environmental data.



10. Transportation system according to any of the

clains 8 or 9, characterized in that it contains a
w@bkemsalisy of sensors, capable of neasuring PCI/EP2007/006919

envi ronnental data and 5 neanss4f or transmitting the

envi ronnental data to the central control conputer

11. Conputer program capable of controlling a nessage

for transporting physical -objects, wherein the

transport oc- 10 curs through at |east one physica

router, wherein the ysical router executes a
10decig?BﬁPQBBBFlPBr?H@Feﬂaacﬁﬁﬁg%ﬂﬂsQﬁf¥%&ﬁ§b&ﬁe claims 8
chagacter bagdabRethabqat he €0 H%t%bﬂ¥§¥H§“Q ff%? of

deci si on according to environ- nental data. 1
Cbn%@ﬁ%@rgvogaaﬁb@eodﬁcmeaswan@gxanwmﬂ¢nmendaﬁ data and

R R e R o e

central control computer.

11. Computer program, capable of controlling a message for
transporting physical objects, wherein the transport oc-
curs through at least one physical router, wherein the
physical router executes a decision about further pa-
rameters of transport, characterised in that the com-
puter program takes the decision according to environ-

mental data.

12. Computer program product, characterised in that it con-
tains a computer program as it is described in claim 9

and that it is loadable in a logical node.



