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WD 2008/ 017434PCT/ EP2007/ 006919 Met hod f or
Transporting Physical bjects, Transportation Sys- tem
w@osOrassportati on Means 5 Descri ption TPET/EP2007/006919
invention relates to the problemof optimzing the
trans-10 port of physical objects. The Internationa
patent application with the International publication
nunber WD 03/ 035282 A2 and the correspondi ng European
n P, enk it t . ut
e o 8o g P e QI o g EPadion svs-
i nformati on | ocadrechroh EtahspettattosuMéane of the
object is detected. The processing of the objects is
characterized in that address information determ ned
by neans of the information |ocated on the surface of
the object is conpared with 20 avail abl e address
information in a databank or in a database drawn up
D there from The United States patent application US
eS0b5Pbb21389 Al al so describes a nethod 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
Thguic’ljnp&’?éi&rl” {‘élaEQS Sorcﬁebgtrg%lle dlo(fa.toI \{:e_ngLf iagI et\ﬁ'lel trans-
of “unaccounted aspects of externa SnviTFonnental® cost
pod efoploystcartovjéces. 30 The United States patent
publ i cation US 2005/ 0052810 Al describes a nmethod and
an apparatus for cal culating an environnent al
| nel LAg I kihhoGakcyhat i -
T Ot DS aa bt EP2003 T BORDIS 2 ol Ay St de Prgigonal
pulphi cachon divrgben WOi 83 A03ERABAt Adatabasdea e roatspdratilrey

are stored in : e database has dat
Eu%ﬂﬁﬁﬁﬁfﬁ%ﬁF%&tﬁpyﬁggégr?gprs?ggéﬁge§r58U5ge Deutsche Post
AG SPegd d i s | HNe ©ho®@r PEHCHEoERSEQAHUBLY @R sWilfirein informa-

_products identification codes, 5 whereas the data

tiqmblecHmd pocissiersyi endssundaepvpiofenoject is de-

indi c ] ATRTA [ Lt h ri_al es; .
et B TS o L PREP ek P At i L R i
thatoresddteds non fopmattiusch . dAE tennaedsbpr eeass of el dnforma-

, anggfnvir nmental indicator _factor for every material .
E1p AP E T AT U1 51t 23S b9 r BREr PPAGCEN Sd&CTPRARC With
avd MR {dBle 008 E£hAL LB (R LNBaPALESKC RN 8SPANHAbase

to the part nunbers which have been extracted. It
drawgl atp didjesee fofomhe current invention to integrate a
cal -15 cul ation of environnental data in a
transportation system This problemis solved
Theadyaiiiaad il as Patdier neppodcof i6haivm 2006h@©021389 A1 also
transportati on systemof claim@8, the conputer program
desgirides m Metrf tand conpus e pfoyr 6AT préaténJoRNc EaVHTron -
menjc%rl %%ogealf"gsr 2at gj:neqsén&jnj]:@. %g@t 48,2 }ﬁ@ﬁ‘hﬁ%%o%is computer
I mprovenent's of the i nvention. e invenfion relates
systtenma it hed dWdrattireanspasdtorg physsephrabed] aetduntable
wherein at | east one physical object is transported
bu Sh Werdi nd- %t AU tE Y etBAVF R ¥BaPFoR, 1RHELePE un-
acddi@ ARSI OSSN A 1 L 638EN0AE PRYSI 62l economic
router, wherein the physical router executes a
actgegditsiesn about further parameters of transport to
anot her physical router or to the 30 receiving
station.
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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According to the invention a central control conputer
recei ves information for handling and noving the
Wphopsotas ob- WO 2008/ 017434PCT/ EP2007/ 00691 9PGI/ER2ID7/006919
(generated and/or inplenented,in the decision about
the further paranmeters of transport with reference to
envi ronnental data) and whereby the central contro
conmput er i nfluences supplies for transport neans
grafdL & ?{'@@du&q ?eofbnt rAR8srai H rEoMmeans dec}to;base
an i nfluence of supplies is exanp e the usage o
andﬂd&ﬂaaﬂabbefaeé storedxanpbembmotyelThéOdﬁtabaﬂqﬂhas data
of the ﬁe of ort neans i s the choi ce of

traps a
as%‘?ce“ragl}ﬁ ?‘El‘éhﬁh%ﬁt EFFFF’saP ePERASToFPES gGaF 1ons of
réﬁﬁéﬁ@'ﬂ@ é@hﬁﬁﬁ@ti&hC@REHOb¥oHG§E§an%Bt§ﬂﬂaadﬂan codes,

vehi cl e whi ch onlg fulfils the emssion criteria
whereas dilpg) dat&ukablel haat pg@pﬁss;:nglyreeulniﬁemndorenwron-
mefé”tr“%én%gkéﬁ'ﬁégéo ?n%B&% %Ehon i S%%@é¥¥51 codes
T anspor%lng physSi caf o Jec srein "at 1 55t or
whiplly stesbe @b €61y | Snataasa%hedmfatemalserfdle@g:kstpatﬂtortonsti-
to a rece|V|ng station, wherein the transport occurs
tutiifip Ry P ERIYet eléé*feBﬂ@réﬁyareaﬁSﬁéasewl%ie@a% Qe ron-
meﬂggﬁnfﬁﬁlé§%§frf§5€89tfér e9@9 Shggeaqgﬂt %Ft%&% calcu-
par anet ers transport to ano physical router or
1aﬁaﬁtHxare£e1n1mg shat dana mbbﬂebnthavmaﬂ&a&aﬂabqﬁﬁsarelat—
.18 d for handling and/or npving at | east
ing i O 15 ea COLRAPACE A g eto REERRR S BUAEARS spich have
becGP ¥ tOta &dPpuUt er contai ns required environnental data
wherein the central control conputer is capable of
i nfluencing at |east one environnental inpact factor
Y. S1 9 0 a nsp ranet.er
It ghd%br(%:“%eaégpo%%es%% g?ﬁéb?PV? E§a§aﬁetég% ?g%te a cal-
cullrteferr aif YeriwWier seiéniehl c@ataohncarrpuhﬁrspawaaum afystem.
| east one conparator for conparing nmeasured
envi ronnmental data with the required environnent al
Thif@Lfop 140, S34E5TLEP2004(,096989 ¢he method of cl
y &ﬁriageouag Qﬂﬁe transpor?at?on9sygtenscgﬁtgfhsca claim
1, Mhﬁ%ﬁnaqspﬁrsﬁﬁmmmssysa@mbbé olampaSur thg computer program
I, nt a ata and neans for transmtting the.
of SRVt it OB NE cBRPPEPMSBEGRRFS CRofdiar 12-
An advantageous i mpl enentation of the invention
provi des a system dedicated to steering transport
Clagmscesdes.7 4 t9 cmprl @ esonhrinohfvanhggepefesmproyemgngs of
n 0of sensors for 10 environnental inpact data
thecghgeéhb(L%he transport, each sensor emtting a signha
towards at | east one conputer, each of these sensors

for environnmental inpact factor transmtting a nessage
Thee dmvantiimy i iR i on ?o‘Pe%}iﬁQ‘#rSﬂﬁeﬁFaPSPﬁﬁéépg physical

obikR&tOr whkr-d in | St advant ageoush{Batai hepsaYLr 9BMeRLAlported

data are neasured by sensors and whereby the neasure
froenalﬁmmﬂﬂngﬂsmﬁnxpmu@otaansm¢tvedgtetaheooenwhakeln the

contr 20 Thi s Ienentat on, ca further
erag @Bty STeni, ST R SR ppan S 1E 8T Ak EBERE of
whe&eﬂW%‘k@'pl‘% Bdl Yher EPYeREceWs r 9naest 8k off heelitOffurther

the transport is calculated with regard to
parapgitessmadt 4rEBorheie aratkebfraysieast repger or to the

recg LNSROML: JiBals and that at |east one parameter of the
ransport Is

According to the invention a central control computer re-

ceives information for handling and moving the physical ob-
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25 changed, if the planed transport does not fulfil
environnental requirenent data. It is advantageous to
wWapeBY17asd | dentification code for each transpoP@T/EBD07/006919
WO 2008/ 017434PCT/ EP2007/ 006949 5 transmts the
envi ronmental inpact factors obtained by the sensors.
The invention further relates to a transportation
system for 5 transporting physical objects, wherein at
jeé@ad%eﬁgfapgaséﬁaVogbh gﬁeh%n%%@hﬁ%pE%%gﬁL%%@f%q about the
sen statron to a receiving stat erei
fuﬁwhwmppmrameters bﬁromghs@brke&sthomefa&wndaﬂtd(Hﬁﬁﬂron—
mhg{e'n tge ﬁgy Fcal roubgr execuges a deci si on about,
meRtat KRt phr aEt BRETEPYt FRASFEPETRY SRBERSL GRpRUtep influ-
endd SQELON £HP EBQnEE%@th%Qn%tﬁhﬁqgr WS Qidhge of trans-
environnental data is used for handling and/or nDV|ng
porit MexsE - one physical object. Preferably the
transportati on systemcontains a plurality of 15
sensors, capable of neasuring environnmental data,
An m_aaanﬁpi@rof r@nsihethegckheresvbponeental rdat @A e the us-
central control conputer, wherein the central contro
age sifp Lt ke EmE Bvastnedui fed enampdanbAPANSdat a and at
| east one conparator for conparing nmeasured
environnental data with required and / or desired 20
An emxdneierenf atheataagandfwaeteanspbetceptnagl ieonteolchoice of

conput er is_c abl e of _infl enC|ng at | east one
FERATOnAETR $n‘f5]3?:Fhf Spe il i1 By CASdERT §FoRTak S egtla accord-
1nd QRS E NS f\va@§@@§5r9a5ag€ésa a_redé%ré& heagknd8 e which
sustai nabil ity paraneter. Exanpl es o? required an
OnMYcﬁUkﬁ%ﬂse@h@n@mlaﬁnQntarldaraaaaecenﬂssgong Euro III
ca&? ug;ed envi ronnental data are for exanple
i'onment al data based by laws. 30 WO
2008/017434PCT/EP2007/006919 These required and / or

desired environnmental data_are achieved by a transport
Theg igysRtaRi? of LBt herheye ofei pRASpbPt AnGraNfROAL agdOMoSYystem

t pr t g
rarilpt i ® ROVLIGS | B LOGD EESSER, b SREL0one
phyﬂiaﬁﬂlahﬁﬂnﬂtlﬂeinamﬁyorSééefrOg écbehdemgaboutlan to a
transport tine, steering of transport capacity
recEiddiith St it (ARETOHE StBpTPARaPaRE! SrCUTSABTgHER at
lealRd IR hy i dO LXPLe LRerki AdcRE f)H?ElHﬁ?drEQL'EeJ:O exe-
at | east one | eg of t he' transport, for exanple
cutgsage asfc if igfruetbout Therther eparameeatsont pt eﬁesabln}z to an-
inte r%}es a calculatlon of, envi ronnenta

otheg |ng(%o transpor?s FR th?ra%%% f%gsnggiggyngﬁFein

envAmlhdam:@]I Aty aid ag@@@smﬂph@ﬂ@niﬂél ang/et tBeing at
i nvention the environnental costs are_charged to users

leagft ome PhyfiseH: ARy straragbeni ppéf Brrelgat a central
con%%qdlasﬁ@}utfeqnt@arnéaﬂq@r%%éﬁ@@ &Wﬁi‘&%ﬁeﬁ@&fi data,

recei ves renote neasures sorted by the contro
whegerdputtére. CErg syistemprel ecatpytal sbs coapabsesof influenc-
re- 25 ceiver and sensor for

ﬁ% ﬁono s |l ocal
ingg €A IPAOTIRE TS VBt £ TOF R @ decision
aboGeNBkt s dth drfte S kS St M rameter 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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The environnmental inpact factors causing cancer are
for exanpl e carbon, dioxide em ssion, or em ssions of
weasoti4Bat es 30(al so called fine particles). PGYJIEP2007/006919
2008/ 017434PCT/ EP2007/ 006919 % (a snoke) or liquid
(an aerosol) suspended in a gas. They range in size
fromless than 10 nanonetres to nore than 100
m croneters in dianeter. 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
Adt@mté@dDbylyhetgastrﬁheperaaaibmtmymaEmrwonﬂaidunﬁuplural—
sougces_of atnosphertic particul ates. The bi ggest
162 Ghf CRENGPTBar FRBRBLCaPE DERBUSron Sy oREE A TGS and
medh€ BYF Nt AEnBhiEesHY! theelenkzax%mé%%tauoraa%% RIS ddhtral
aut omobi | es. The conposition of fine particles depends
Cofr @ heC@®BYERY - Pri mary emni ssions from conbustion
sources are nmade primarily of unburned fue
(hydrocarbons), elenmental carbon, soot, elenen- 15 tal
An sadifanit agesesaimpakientandoaf bén thentiaventiatepr@vides a
toxi c_netals. Secondary em ssions are a conbi nati on of
syshfforied Wfehedi ERePLEaFLDBI ETABSROSE RTOCEESEE d nFom-
pri@d £rend 0861 D% MGt B1aneARBl. €% FbXhuhe cQb i £Or, Idrs for
oxl dation product3. 20 In general, the smaller an
envmxﬁmm&naabalmPate datatheubedgby ithewitirianstoay-ti,n eatuh sen-
Hé partlci E %g sater han 10 micronmeters in h of
So%ﬂ%ﬂ&ﬁ gt%nﬁl?Ba et? § fhe §PEInE 6y COFRVSSF i F3LD ©
thdBY t£En &6 rHOEES ¥REE eaambRLagMhbast Bakkibed %&a(riserﬁs;tmg a
than 1 microneter) can stay in the atnosphere for 25
me SRS . Cont Epbpgannbaroat dbneéorvenvigogmgored dmpact fac-
6/ 62/ EC, the European Comm ssion has set limts for
particulate matter (PM in the air. 30 WO
2008/ 017434PCT/ EP2007/ 006919 8
http://en.w ki pedi a. org/w ki /Nati onal Amhient Air
It Q?ala}qxﬁrs‘%aag%% dshat tl‘FﬁeeB%E@Qg‘FHﬁa&oﬁlﬁGtaenare measured
by %Q%ﬁﬂh%QQQH@lwh@ng C@ﬁetH?aéﬁk%&“@ﬂ91§oﬂHEB%%1 data are
environmental 1 npact data for a certain transport an
t ragrmnirtgre@ntal thepaentdat acontaotecbmpnteegi on. Mast er
conputers are capable of processing the nessage trans-
mtted by the master sensors for environnental inpact
ThifAGtHledohd t 0 SQAPELLEBe #0bBOE MPREE8aAbY Y22ddN8%S ng
their renote nmeasurenent to the processing conputer.
anq gulANTEgHp A FBRRPRORbE Ohe@ eBBHFEFR1caPABFE  ohereby an en-
n g tted S
v e e o R RGP 18 B oL TR PRI regard
to eonptemerst £brpect etndnce odatanedsat ebeastsengorsaheport
I mpact .

enviro ntal i
means anéﬂn%at 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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20 Sensors for environmental inpact transmt a
preferably coded signal. It is furthernore
w@oantageous to i ntegrate navigati on recei verBCT/RE204T1006919
advant ageous i npl enentati on ofs the i nventi on provides
a systemof a control conputer connected to the data
sensors. Potential users of the system according to
the invention may be classified according to different
trhdBRast 8f tReednvIomRimdd tideimpared fRitbrdeicidLthed by the
environmental inpact data for each transport. O her
sepsSers-are satisfied with nonthly, quarterly or yearly
reports. WO 2008/ 017434PCT/ EP2007/ 006919 9 One
segnent conprises the following elenments: A main
Théensoent 9bnMEastheiy ren\diteen N kalt namaelr tdalibrangl scem for

transmtter for transmtting the neasured ,
LrangPPehiBHt RRYPAFAdt OPACELSs Phersiavlaf d8aF tsaiwPhysical
bi 0kt enyi LonpEpLak JuMRaCh dataiBhdt (AT, & JTBSSAGS v
© ionta?ning anBigeﬁsr??gét%o%ggggegti%%%gkt}?éd systen%lV1ng
stactondi wgereihhéhenteanispordebecnirse s hiriomigh at least one
henvir nment al daha periogica%%y“ 10 The system ,
PhYREOR Ui hGUFGTt hWPPRTAR: CBR BN SdorledP bRy GFeqhes @ deci-
siSRVAbeRFeRh 2t hbFPRG-aftheta rabbzi RednisioPtt RS QNN Sohysi -
A preferred control conputer creates work plans for
cal rapigpert oX5tpr bbesyeseandngr aheRiios ¢ Waered nl ggivatonmental
node 0 ran r; . A nessage.tq bhe sent t
aa{R CE8 HPPe gk AR Yo R BR e Ry R S Bty sieal
obje&entificati on code. The control conputer 20 generates
configuration nessages for sone sensors for
environnental inpact factors which are connected to
préferdbl |§HeOU£QHEEo§Egt§BﬁS§ gkgﬁ E%E959n§e§§gmﬁaggﬂf%y of
made. ese renote neasurenents al so contain sone
semperedet eagabte 285 worndediby thwizensensaflodata, means for
envi r onnment i mpact factors thensel ves. These renote
tr%%&h?%ﬂ%t@%r%ma%mﬁ%ﬁiysﬁsﬁe Regsentral control com-
putE B SFE EADE Be COBRERRISEBNERRS EbARKERG LRRtSERSOrequired
data. They reach the control conputer either directly =
enGrreIREhl | dgF @ aknfAodesled0t ACpROEEEPRAG LOTNPGIeIcOMparing
meggufghigg§§¥b$ﬁéﬁE59ugggabegwﬁeggggg b l %ﬁtltb%sdesired
recei vesS renbt e neasuremnents sor y the contro
enciommtietitaThist apnprtiewhevali HatRe eceadl-almeasitieNeicnputer
. WD 2008/ 017434PCT/ EP2007/ 006919 10 The sensors for
is SRR3Rt o} RF HPERELIRGL att F8ASH PRENFI¥RARGECHT adatiapact

fal¥ot NG, exagd - fai anvabugr dependiprgoan Elﬂgn‘éﬁl&?t %a!xhgneter

I's assuned that a conputer is vertically inline w
and/uxr seinskeast opnensusbaneabal itypperaveatar.

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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Thi s shoul d provide sufficient coverage of
environnental im pact data fromthe sensors for
we@eopBotHeent al i npact data. 10 It is advant ageRUBEP2907/006919
pl ace a nunber of sensors for gnvironnental inpact
factor close to sources of em ssions as notorways,
har bours or onboard of transport neans. 15 The
installation of sensors for environnmental inpact
ThE 86 PL8RPHLO A HHN YNEHTRIS 11 QIRAL e 19204 ARNE
di stribution, or possibly even each single transport
acheaved by a Thenspbwtr lsysft esrersol/©f @ memiadbmfertsdnsport -
. _inmpact factor may be 20 set u radual | y. Master work
ing| BREharE PBEePUSHORR Pl MG Lol Horbeg g Processes:
st addi g§sednbockheckr angRahls %EaQ%dﬂ§$U¥tﬂig%ééfﬂ%?“ﬂéhoice)
nodes, preferably through a conputer data bus. 25 It
ofig tuanapenbrEecddvabvagesesriad dehedice) h@bsarts gr £ xansport
.tran nder tach to.the aobj.ects _to he
e Angpertons o PERREPRR L SEthe ST b e shoast
on€ogfipplyedatampeepare 30 transport plans for physica
obj ects. The control conputer may contain a processing
conmputer configured to receive renote neasurenents.
A 39?8{59}%%5’? éEF’%QQ7/e.9<Q§§A% Jc%le hdi S JRUTERRAr T&S for
advant ageous to integrate a Set of sensors for
at ehwasonoeat hegi opachedatranspiony , cdoreet@thptle &ahe usage of
b.n%crfconputer and to verify that the sensors for
1@hVFronnental inpact 5 data are working correctly. The
invention relates furthernore to a Transportation
system for transporting physical objects, wherein at
Th¢ egerrene physhtapnobjreéeriadlyr dnsporesesf eomad culation of
enffpgﬁ gn?éftéggtgoﬁgligﬁﬁgc%lVEQ%n%%%&%%nin e%?éﬁétg§ta—
ransport occurs through dt Teast one physical Touter,
tioesestethe physical router executes a decision about
further paraneters of transport to another physica
router or to the receiving station, wherein
| t h .S <CaleC t -
A o N ant Spael e ek Cher BT V! St s
theretimotyonthent a Anspst satirenchpsted tbhaeseransfortiet itoranspor -
neans, the physical router, the conputer program and
Cat N CBRPUEBr program product accord- 20 ing to the
invention is characterized in that information for
handl i ng_and novi ng the physical object is generated
A prrRiforredprepedivent ncPREadasi §i BHOSBSSE NBheomprtiesr that
t t refe c
g R s T p
i nventi on nmeans especially any biol ogical, chenical or
hysical interactjon between a system studi ed and the
Thd TS Lot P e 2 ROt EPRBT 6FEEhBUERPPEOHFoROGRL Te-
cefvgﬁ”éﬂdré%ﬂ%%f??orSéH§E§Bﬁﬁ§n€HHS§hBQEttQaEE%rs connected
envi ronnent nedia (air, soil, superficial and ground
to vdtergomBit epacen occapsaddbgyrtste and pl ant, as wel |
as any di sturbance. WO 2008/ 017434PCT/ EP2007/ 006919
12 The physical router may be a means with a routing

Theand Wl réham it £Ni NgpddNCELOPors 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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The properties of the physical router depend on the
objects 5 which are handl ed. The invention further

WO 20080E™34 0 a transportation system for the trRCEBRI0D7/006919
of physical objects, wherein the transportati on system
contai ns neans for transport of at |east one physical
10 object froma sending station to a receiving
station, wherein the transportation system contains at

(al spa@kepnsrpmyaugal (BOURRKosWIST @R dehRidhYist Gl gd Ut Bley
is capabl e of executing a decision about further

ralpgeamt gigeof romaAsper thea aMonhacmefysiscalo rmprertian 100

10 r ceLVi tio 15 _Physi cal ob ects a a
mi §EpbeFe S Rh o R R e Thi o rPOBE BF e inycyia= s
scéi\Déb dfraﬁlaea gaehawshgpbef ar abbvymasa%&m%domb eshofsiary where
size, ranging fromless than one gramup to severa
the gRart >0l ERaRPI eSTNERT KENOBFe SRS TARPE posttale @S veri es
as letters, parcels and packets, any object that can
be transported on transport pallets or transport
Thepat araeboal nethirad thd hmmaapsburpmarﬁﬁ;aﬂmbsﬂheric par-
, ort con ai ners kgenselves. he |nveq§gon
tl%‘é@ %r|§h?e LPEESFo PRt PRHEEERt OFf Pa et i tmy ombus -
£ i6h Z8out8E SNt nQindi,MeRSi B0xrnlhe %QJQ%%%landEﬁlﬂﬁtébmbustlon
but they are not Timted to units.
eng008# 017434 POTPEP2667/ 006919 13 Transport of various
goods in conpl ex systens requires special contro
mechani sms. Advant ageous control nechanisns for the
Théetbmpsyi i opaskageneSphet iezagpbependai e aAMEAS . Pri-
to custoners are very nmuch based on | ogistics and
mamorwr%ﬁr%ﬁagéﬁ@nﬁowgﬁéﬁ@n éogertEﬁea‘arﬁr KRGy primarily of
é@Pﬁ&&”F@élCngakbegr %ﬁéﬁkaﬁo@%yﬂ HSot, elemen-
I'ng on dedfcate tmare package del'i very
takystefsr, 1@15&r&hesaékanpbeé oﬁtpacba@aaxﬂlunaqes of toxic
ens where sophi,sti.cated | ogi stics and wor ow .
e Ao PISG Y oRR BPACRE: G SedOPa b @ T aMonia with
elﬁﬁéﬁsﬁﬁﬂfuﬁicaéﬁ@grb§ niRi-k cSAkL nanantadiet §iddddter with
d conputer aided manufacturing in big productlon
@@r@hﬁxersl{céuge efr thenaotaenari egidatdon grpducts.
advant ageous to conbi ne the present invention with
known package delivery systens in order to add
In agvieatapgeotse ksauhlser ¥ndes iGhuelr aspsaystiee is, the longer
mal functi on handl i ng, status handllnag prlorlty based

it reid ] ngtaxt &n) theoapref BREBFE BABGACHSS <(IHeatiRF than 10
mléfw%%%éPQ fﬁn?ﬁéﬁeQEQSGE@HE eRVLEQRARNLR ﬂﬁgf§round by

One exanpl e of environnmental data according to the
gravw@mtlmnaZBaaterenﬁrhonnenwhbreapached@nalIﬁﬂﬁspartlcles

t t f bout _at | t
(155 o Hhel i B PORHEC0N LR Bhov ORmERE, FOP SIS dor

wedled ght of the physical object. 30 WO
2008/017434PCT/EP2007/006919 14 possible to add ot her
information related to the specific shipment or

In\ﬁﬂgéééﬁn 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:
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Thi s means structured information about environnental
re-5 quirenents of the transport. Furthernore, the
WO pop8Mat4dh cont ai ns the concept that the routiPEI/ER2007/006919
performed with reference to environnental performance
data of transport neans. 10 The invention inplenments
an anal ysis of the environnental performance data.
It is possible to determ ne over all environnental
ht 98! ] pEAT Dk PEQi dabdg /ek i§XARR LAY AndA NG A Muality Sta
Typical em sSSions of a transportati on vehicl'e for each
nda¥@asported weight unit. It is even nore advant ageous
to i npl enent specific environnmental performance data.
20 An exanple of nore specific environnental
Th@epfSc888LAg dabapat ereAFaheagadiiseye phpusiigid ofollowing
val ues of each single transportation device used. 25
OU¢QNtéx%ﬂ%FEOPWeP§agoé§PBF§ fatanprenénces tede kK ygnsport an

%ﬂﬂ s I L tE ' criterja according
en{%P ur%n¥$¥ g$5%%?oé?bacggeggkéikag@93gﬁﬁl#? IS even
possible to determ ne the specific envi- 30 ronnental
erformance data for eagE tgge of vethIeﬁgfed. It is
Maglyf ¥ e oY ESpBsar Bl 62P8P fisPAl PTPGEFSTE%s M disRaAdestrans-
mi Bl Oby CORE | RESHELY seBEbsEEEokNenke38nh@rftaat Gmpddt i Sactor.
al so possi bl e keeping track of positioning using GPS.
The informa- WD 2008/ 017434PCT/ EP2007/ 006919 15 tion

I s advant ageousl.y coptinuously.co icated.ta
1 SPTRIPERRCY  FiPBL DAL TR R e remore
me£dCreneht ct6 end phecesbeagdcbmpusper.t coul d be

nonitored using real tinme values. In addition, the
em ssions could be presented in neans 5 of

[ [ c I a [ '
Lo B, P Re e ane By A e Ry TP PR g e
med s ams pordashdnt e@abyg, thhemphysircaknsoutsefort kewvironmental
, coqpqéer $rogran1and t he computer program prod- 10
1MRREL $3TtPhHhg i nformation contains information about
envi ronnent standards; the routing information is
integrated in the routing of the objects; the routing
The nferaht ¢onPweyT atoapangcthd phRysircall oEpsestrament sensors
di fferen o .pts on a surface of the objects
fo%we% }d%éngg%%cﬁ@§£% éreon, transponder with 15
routing information. As the environnental performance

data of the transportati on neans influyences the
SensQyf tF oy *RViFoRAeRtal iWpact §apRsMit pspreferably coded
si%ﬁgiﬂnf@ePQSfﬁP%hQP%SPEn%d@ﬁﬁtﬁ@ébﬁgnEgnﬁﬂtegrate naviga-

erformance 20 data 1n the routing 1nformati on. The
tigrouteariverfsr mati on may contain further elenments for

car- rying out the routing and the subsequent

transport, for exam ple a delivery address or an
aAn A dRi{Mddedudel hyesyeALEt 68, o8l tB8 iakehfabnopr@bbdes a

a transportation tinme or a tine for delivery. The
syqtfferff oh ePPVRl dePEPHE A¥ ngOTRECERHeEP &het FatgpEansors.

processes on the environnent.

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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30 In further advantageous enbodi nents, the invention

i ncl udes generating and/ or presenting reports on
wQ@rmentHed and/ or expected em ssions but not tPEI/EP2007/006919

effect on the environnment. W

2008/ 017434PCT/ EP2007/ 006919 16 Furthernore, the

invention allows carrying out transport processes

according to environnental requirenents. 5

Oné NP eEht atbRpsiHést bRel A¥ENLIWARgCeUtheitabl & hRein sensor
follow ng advantages: Detailed Em ssion Reporting for
fon meaFishbry eayirermentadchmppagl datprapsfort egwssister for
e I n 0 n S . ' [ d of
S TP B B oL AT B kB TEARRR SR
Reporting delivered as soon as a reporting period has
ended (e.g. yearly, quarterly or nonthly) wth high
PrefiriaR iy 4tk aR§7SAVARTE a§BYLEPYTERIS 1t aRES ) SEE 1 Ty
erdiindt Al fe Olabhecs othout A HRNGACH i2ikawivys R | O
be corrected m ssion Reporting delivered in
alternate ways and formats Proactive cal culation too
for. Em ssion. 20 Advantageous |ppl enentati ons, of the
A BIRASRION 60 AT OHe. et Pof Mo YRRV Jgaermines the

enviorsiehdvies1 Bt 4 opeendal cFer{,or mance Report 250 with
| ess manual nmanagenent w th higher quality at |ower

costs than existing manual routines A solution that

Y y ad_t .k
T e ATt  Sor 5B B o by SEEEY B/
stomparivingproneretyl ronpeot allat ssobsaifedofieom ndependemsors.
of way of transportation. WO
2008/ 017434PCT/ EP2007/ 006919 17 Fromthi s dat abase

A fﬂ%gﬂf%dmééné%bﬁﬁggﬁﬁﬁ@gra@geékég @Egkg?h%n%ff%ﬂ“yf%nsport

dynam c nature. Thi's output Iis to I gher
prapexdddsy antl wowionits$ ashen we- bogésslt hodeseenidigr trans-
ust onmer demands, with reliable conditions and with an
POLt M4t i nfrastructure.

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.
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The environnental inpact data and the environnental

requi renent information can be inplenented in various
WQR008/0174#84 | n one i npl ementati on of the inventiBEI/BP2007/006919

| east a part of the environnmepdéal inpact data is

included in a conputer that steers functions of at

| east one of the physical routers. 15 In an

advant ageous i npl enentati on of the nmethod, the trans-

portati.on system the transportation nmeans, the

physi cal router, the conputer program and the conputer
The)rIRRa@y Br b8UcENVATOpAcHLe]l doWwREtt ddtivo s gihyis|aay change
of QUL oL S £18PBRLE OLa£AMRLNLAY BIYSLGAld AG, dala. Of

transportation neans w th transportati on relevan

paranmeters of the physical objects. Exanples for the

transportation rel evant paraneters are _the wei_ght )
It o/ d7StRedsFhatof CREPMESEedE VELSHYSildal igbjledie with the
serldbSs aéafnéﬁgggaﬁmbﬁegﬁrf%ga&oaaefa.t he invention

could 1 nclude the additional advantageous further

paraneters of the transport, for exanple requirenent

for keeping the physical .objects within _a certain ,
Thi S ISP AL Gr B PRRGE. SHEG T PATENt PO SAPESWS T AEaTRREal in-
padt@sesk HNF AUt EhpaBaRBLEeES fHer cf@h BNt nRWl LRk IQUtddtk .

of the physical objects and their subsequent

transport. WD 2008/ 017434PCT/ EP2007/ 006919 18 Wt hout

[ m 1 i pe_o LN Lon _thi le can .
It ﬁéyg%%ﬁg?%£§e§§?hg?eééégg oxﬁﬁéegoP%oﬁ%ﬁ%égggégpéga'Vlron"
merAfdlerimpadagtaatdrsubssguent spubickiscafi emiwisienss as motor-

transported to costuners. For exanple the Beaujolais
wayshd BEsR Y 8 QT WrPages RivETGREBPYENECERSt

maceration and have attained the required char- 10

acteristics for Beaujolais Nouveau, are anal ysed,

Thef jinsradl andobot f | ednséver fonmeeoan renmneytefemmrpeam tiwector
3r.d, Thursday in Novenmber. Known concepts al.low.t , .
sl T E ST EnEEe | NOPLRBRCEdS: EHaRr SooBsSRBHES CHar HiRut ion,

or ANSIWIY vOEesSscASsiRglEi Brafbpdeti veansand the
emands of keeping the wine in a certain predefined
tenperature range and to protect it from
Th%'HEEU8¥ﬁf%f°QeH§5§£d§or nvi?8P8§ﬁE§geiﬁg%EtC%@Bk%ﬁg%ay be
ogi st1c processes it I's helptu 0 [ emrent
setefdpecitaduabyruni cati on nmeans. An exanple for a highly
def ecti ve communi cati on nmeans i s any conmuni cati on
networ k based on the Internet Protocol. 25 The
MashtRiehsik RS 04060k re SrbaSeHeqn;i fak8rRackelemothet At rols ad-
maxi mal | ength, which is according to the IPv4
drestsmeddral tde Kbyarspeyt vaeandl enddéeor dhagtrensperitPvedes,

andard. _.Larger data packet re transferred by a
prﬁﬁéﬁ%ﬁ?%)F%ﬁo q?dap%%ﬂg?g?rEé%ﬁadg?g'packet is a
fragnent of the whole information and tray- 30 els its
own way through the network. As the Internet Protoco
It deedWidtharginge tad Rt 29apeet Foncandagt walehsersoggt &°
tra%% Pl %ééa@é}?é’&régdthétobie@@‘s‘eééa% %E‘Qg ﬁ)é%‘c)éd.
ata packet contains the sourte and target a gress.
The correct sequence of WO

%008/ 17434PCT/ EP2007/ 006919 | .
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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19 the I P data packets is achieved at the transport

service of a higher layer. According to the | Pv6
weh@sdemss al | data packets may be routed the SEOTEBEPEY7/006919

by using flow |l abel routing. Jhis is simlar to

virtual circuits. 5 The routing algorithmis

responsi bl e for deciding which output Iine and

i ncom ng data packet should be transmtted on. If the

subnet uses datagrans internally, this decision nust

be made anew for every arriving data packet since the
It best fift heumersapdivant ageanged csiimtedradte ta et Idf tdensors

subnet uses vittyal circuits internally, routing |
FoHeeTét BABMGPE 3 dBPGHICy Aftrén P& G SRS T it 1 (M grocom-
pu&tNénd eEoUQerIE?T eabkertnedaled RAICKY It Al dN€impact

previously established route. 15 Due to the enornous
datya oard wbrkhagl apwreetland the nunber of subscri bers,

the Internet Protocol (IP) is widely deployed. IPis

the network | ayer protocol for the Internet and |lots
Thof i pvbet i oAt wel kses! Purtbeeibee Wdt B g9uelsplortation system

addi tional protocols for exanple such as Open Shortest
Lot FRIFPRY L L EBPRY §AGa20 OPFEEESet WVOSHEAS aedsagd one

P ol:S- ' g e l. r.Q\j
o O P 6o R EpPBBS T IR (BN - HRlRes (L3R
receivingssaatiend- wheerdndaha transponrt, caddiressimgugh at
fragnentation and reassenbly, routing and conges25
16330 PROk P EP i CHheTPBY B st HAGAPAD §D6nB NRd G lIndiqpiter exe-
cutsd @ndag s Yhbshapogrcanabher! paphRkidest bg 2fLeipRds to an-
nmenti oned additional services. These services 1nclude
other i Py ®vedl seeuteryohnahdl thg whicehv3dggearanoemes wherein
aut hentication_and_prijva an_enhanced.type, of .
S AT 53 e@aF%U?Fnébeag¥ﬁ8ﬁppggeﬂsrSﬁgfﬁgaﬁﬁﬁcﬁWQSdls'
plsfed) ar to virtual circuits and an unlimted anount of
| P addresses including an inproved hierarchica
addr essi ng schene. WD 2008/ 017434PCT/ EP2007/ 006919 20
.St t - r S duct.i.o
A T e Ao S0 ar L 0R By PP P PeRy  BhieC P giporta
ticr esystagth abtlee Exanppestat ibheseahegi shecphgpiteds raneer,
}lEnte&grise Re- 5 sourgekgéanning %ERP% and Materal
ChReR Erfent R @ 57A1 A5 ( FORRHEFY) PrRIY AR RgeGySt accord-
ind Q% HHLSi RPEAOTSn AL 8 tHALabPeli DBqdehi ¥8RY, information for
] ob-shops, flow shops, G oup-Technol ogy cells,
hansisiipand deeving thel phwaiealapbjectpasi gpneaaded and/or

.t ne-hased. co 0 Fur t her por g, feed forward_and/ or
el R o Sres Lo hBEerBRRE efir, REFeharaneaglBtes of
trdragicatt osltptrohsrencd ubde engipesmnengatodgeder, Make

to Order, Assenble to Order, Make to Stock. 15 A

further object of the invention is a transportation

; t I NO~ P [ ect eLei
e brya o b St He! FLeBEL o feph0bEbBcTally any
bicdegdiard stdtemirdb arretesveay shaeérantimhebetnethea system

tr.anspor ccurs through at .| east one physical router,
SCUHERIART YR HAT PRt er dekincd0 RubEE™S QEcFaPoRxtrac-
ticaPAH JAtiREl REAMBEEE S Shbst ANHS Emi 8s8BALNEL the envi-

physical router or to the receiving station, wherein
rong\eitr giafem afaidat aS9sl usedrebf l%mgl ?Rg andvod wabtemg .

I - YSd ' 5 Alt h .

spalle SRR LG, AU angh 4 IS TRty distur-
banpreat ocol functionality, other advantageous

i npl ementati ons of the invention include protoco

functionality. The protocol functionality is added

to at | east one machine 30 that takes care of a

physi cal routing of the physical objects. WO

2008/ 017434PCT/ EP2007/ 006919 21 In a preferred

enbodi ment of the nethod, the transportation system

the transportati on neans, the physical router, the

conmput er program and the conputer program product, at

oy
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I n an advant ageous i nplenentation of the nmethod, the
trans- portation system the transportati on neans, the
W@kopstiab4 rout er, the conputer program and t hePCORP2DEO06919

program product, Internet Proixocol Addresses are
transferred to data Iink 10 addresses. In an
advant ageous i npl enentati on of the nethod, the trans-
portation system the transportation neans, the
ThP WSy §8kal 0vb8Eert RBYCBBPH! REaREOGHAM ANGARE Pl AIr a
program prod- 15 uct, at |east one gateway routing
SWirtbe®| Luschsed. | n an advantageous inpl ementation of
the nethod, the trans- portation system the
transportati on neans, the physical router, the
The appibert P& ogoantasdphheiealpubatepr dgpamdpicod+h20 objects
uct, a packet-scheduling algorithmis used. In a
whighfare dgpRAbedi ment of the nethod, the transportation
system the transportation neans, the physical router,
the conputer program and the conputer program product,
The henpacketn 2busthedukehgtes per fotmedswotrit aéioghtsatstem for

Fai ing. .\\W&j ghted.Fajr [ IS, .
the AR SeRedaF | RBVAT G0H PRAFESSA PReFSdterbe Hrgneportation
syéEEHWEB§@&ﬂ§§SméaK§nﬂont?&h@p8¥thEea&OQ@@sﬁowdéiqusical

order to handl e several input queues for a certain _
objratpuireueneseriengchedtii PRgteodsraeesd vanpf steption, wherein

riorj I 08/ 434PCI/ EP2007/ 006 .

end A G B e PP B ARHE ot TERS ol e

roltdeéns-wiporé fh | ONe SyB{ehral heotit apsper tapbbl emednexeddiing a
physi cal router, the conputer program and the conputer

deqhHifraralred- TuEEnen PREASELBRE OFr tHARSPPIFalte another
phx}(‘sgigi(\%)f e MERD b8 H5Cne SrAcKl it sPhEYELE network

is a private network in a public wde area
network, neaning that it is solely dedicated to serve

a conpany, or,_ conpanies of .its own, . A VPN is shielde :
Pl LT G P § RS oF T hsPT PAFF1 cUBHCR OBl POV 8 Brdget in
the @8y i A0rdot VAN) Thé P arsr fbstr gde eaRadil Fefasefi vieh®odies

net hod, the transportation system the transportation

of Euhssiie Pry3ieal frout tesst heaBoAPpat Brapy 8Fr &M &eFyeral
e conmputer program product, differen- 15 tiated
services are used. It is preferable to inplenment
differentiated services to fulfill different
envi ronmental requirements of the transport. 20_For

EX@@%&ﬁﬁiéﬂfsaﬁ% %%%?%ﬁ%r%r?iR%SF%lt?%ﬁ%ﬁ@?ﬂeﬁhéspﬂﬁ§ﬁ@£8'
parRRU 8Lt M ALk OV €M S51 @BFect 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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For transporting the physical objects of the custoners
it is useful to use | ow em ssion vehicles. 25
WOL@080184 vely it is possible to inplenment a tPEHEPOT/006919
em ssion credits, for exanplej;garbon credit, for
exanpl e accord- ing to the Cinmate Corporation's EU
Em ssion Tradi ng Services. Assists conpanies affected
by the EU Em ssion Trading 30 Schenme (EU ETS) in
Tr3RLpLPY BE 95¥h89s0%6%@% Q%ﬁ@&ﬁiléﬂ“é?ét@%é”?@&dﬂﬂé§1spe—
provi des conpanies wth the nmeans to éfficientl
ciatnagetablomenbenpesist.i ons. WO
2008/ 017434PCT/ EP2007/ 006919 23 In an advant ageous
i mpl ementati on of the nmethod, the trans- portation
Ad-saﬁtsgaeohsecbﬁeﬁém%tn.@wa@asﬁ%arf@,r the pRIShedly UtRickage,
t he conguter Erogran1and t he conputer program product,
foxn @mmp ¢ pibhoBorompagndes. OF tpn CUISEOMEISowL®y very much
ba? ﬁaﬂggggglglg g gﬁ”ﬁ@%ﬁgﬁ% °‘§na"n% e%n%\ﬁ%”t 'y%r&e‘%é' éJe
Wofhﬁléwgmaﬁsge&enElgoallshaws WFMﬁStS&N@Y@ﬂVb@Mgﬁhﬁbs are
pl at f orm based i npl enentati on of the invention. Fig
WOE%h%ﬂsoﬁ @ﬁﬁéF?BﬁQISQﬁéWa5ﬁ ﬁﬁﬁl@ﬁ@ﬁ?&@léﬁ%%%ﬁﬁﬁwﬁy ems.
to a preferred enbodi nent of the invention. 15 Fig. 3
shows advant ageous dat abases for carrying out the
Furpent epamples oFi gackagkodsldveref syseemsnpdietreofsophisti-
files and tables st em accor o the .
cat HehPROR | EM SBdSHER T4 b HBRABF TP RLSERTR He GreRe
us®d eh e edggahedt FEREpBrtMaduLespbet spembanMsigting and dis-
cal cul ation processes. 25 Fig g shows a schenatic

trverypewanf GAMBRERAL RaAelr 6@@§§ Al TWRBh ifokd Joirg@siict ion
QHP%IOKQ go §Q¥8Q%%%%gg§u%qg nentatlon of the

ven eration ocess Map WO
2008/017434PCT/EP2007/006919 Fig. 9 24
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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shows a formula for the cal culation of carbon
em ssions for each leg. 5 Fig. 10 shows a schenatic
WO 20980888t ati on of data flows for em ssion cal BCI/BPI0AT006919
according to a preferred enbogj ment of the invention.
Fig. 11 shows a nodel of a transport process according
to 10 the invention. Fig. 12 shows a schenmatic
representation, how transactions from
podbibeeept 9BE' 8LhaPal nYSThENE oA ¢TRRRGEE Vithe® specific
defined interface, where the transactions are
shyvemensf pedvbbiole.they are entered in to the database.
Fig. 13 shows a schematic representation, how the Air
transactions fromthe production system are nanaged.
Th2 hégnsldrehoveran agdyaninageeus apootesnvitddmdriial re-
accounting carbon credits in the carbon supply |edger
quikeneRbfpPEsthset HABSRAAPt the environnental data in
order to be able to handle the distribution of
physi cal packages. However, it is also an object of
Futtieetrnyeas | ohet Onvept eorntonettinevichg aothoeptr eport igige
fupctions in_order to anal yse and/ or predetermn ne

‘ro%%%??ohﬁeﬂ?ﬁfoFﬁﬁﬁcW§thrF SRSPGFt Chr o¥dgeamenpgl perform-

anc908404 7484PLIN 5520074806319 25 Fig. 1 shows a

preferred systenm overvi ew.

The invention implements an analysis of the environmental

performance data.

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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The enbodi nent according to Fig. 1 contains four basic
nodul es: a dat a-gat hering nodul e, an

WpWanimgs cal cul ating nod-5 ule, a storing nodRCEER2A7/¢06919
retrieving/reporting nodule. 14t is advantageous to
performa gathering of environnmental data, especially
of environnental performance data and - resulting -
envi ronnental inpact data for different carriers. 10

tidh elsleéa{raﬁeggezsagmye ceaRt auBsist e corRm idfats@yaidla central
exi sting and operating transportation and | ogistic

datappani ebrohgh GFM BXpEERS.aRd DHESD#yas 8cdh aehicle and

amples _of .info I ctd an.

engySibherd; BPeRReBrt R bpoRohEt 3R o R Fpe var-
ueiﬂiﬁ £d47bes8, nanesenies@bhy wsaddt ®eshrwsdriadd tire means

i nvention can be carried out wwth different carriers.
of THRCHEARR16R Lt REBPESEriers do not linit the scope of

the invention. It is possible 20 to carry out the

invention in any transportation system re- spectively
In aamy a@v@nnaQEOnstemphemegyapnoduofiohesy@mmnd'ﬂuhe trans-

athered data are _transferred nodul e for

tl

POLIR{F brD cEY ELFAt i hgSt HEaBHPPFlSﬁﬁéHPaF‘e&&S‘a /P%stal

@ s Ul @kl 0BoinpupeLf progdani hAdr edar dot@utesd d?iea d-
roparameters ohpu Thg g%dgted and/ or SE?EUIatEg; glp%o
ucty erevahegeinédrmat 405t 6PBO2INE nnéaraatrwe about environ-
me290$é£%g4§éPCTéEPZQQZéQggglgf% geRE rated in the

1? enen |bn SNOWSs a epara on or an em Sﬁ
rod&ﬁﬁ@toﬁccnédbbgebﬁsthehétﬁbﬁdldgt&nfoﬁmUion may accompany

npl enmentation is especially advantageous to i nform
th%s%W%S%Wa%h%bﬂ?SﬁsbBr@l§§§F§ﬁFaU6MF 't REPEA SO RTe sgurface

of | aGLPLotEanERAr tapel HRVRYREA! bnbEeBhi0 AT with
use the stored data for one or more of t
rowesny | hefloroatiog. and/ or transportatlon processes.
Therefore, it is especially advantageous to inplenent
at least a part of the stored environnental data in a
As | 0% cahvilboRREat 81 BefOBPHAREeCOARECHE the & RMEdSAation
router. It is even nore preferred to use the stored
me@raﬁ alnbluenees otbf ngeandr onJt pAMS poRMeas alelimpasty gflata, it
g, an r S ri-b
s ST fap g B ehBRE EnBoebbikBoERER " Sty dhrthce
daﬂaxxmttmélﬁMUtEﬁgriﬁféﬁmaeaoh transport process as
wel | as periodic reports. The reports can be anal yzed
according to one or nore of the foll ow ng categories:
Thd 4 1n§u§ﬁPgPﬁatgontﬁQQSEQEEQEhOEugghQr et or car-
ton , country, period of time, different em ssions,
rykngnqgtLEmeoroehlpgemmd EbpeeubbéguaUVanragemugthsﬁmr exam-

flexible report .out take wt ar apet er hose
P14 T TY SEERHT & cBll 61 beoar L {peaedq e @ddress, or
infihnit ORS, abbst | A0t PAnePo oL L dsEE8iAE biaaspafeaticin deliv-

means. WO 2008/ 017434PCT/ EP2007/ 006919
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.



10

15

20

25

30

27 Wthin preferred enbodi nrents the environnmental data
are incorporated into the routing nechanisns in order
w0 200sakra34 he correspondi ng routing deci si ons. PCT/EP2007/006919
Furthernore, a nmechanismis agiyantageous to be able to
track the packages. A transport systemlike a mail
delivery system can use the environnental data to
internally sort and distribute letters and packages to
the correct truck for delivery. The size, due date
etc. of each letter and package are determ ned.
Furgheheener ethaniappnbpernagd liowgc kcairs viigentduti gdrdgysport
conparison begmeen ecol ogical r irenments of the
PrOPERERSr EORRACERYI F OnRBRCA e GrmEnse A H1° 1 he
truck. 15 Alternatively another preferred enbodi nent
of the invention includes flexible_mechanisnms meanin '
ImphameneapioRfseft bhgoiBvRREieNn ForRe Enakdsorthesyikabhewing
ad$%n£5§g§port the agreed transport volunme. This m ght
changg if alternative fuels and trucks are capabl e of
using themare easily available. 20 Information about
the environnental requirement data is used to
* accoepahiedneniesien Radophékagéonnd taagepiordr adrrier or
pac 0 estli Lon. It is also
po§§$ e %%éggdgg%é$§%ﬁge§%gﬁg%gquirenent data to each
o | etp&foANthdagkageon 28uEOWRYEST bakh st Nii$3eRQREANNAT Syhere
are needed. Externally the sane nechani sns may apply.
VWhefkaist xarsaet iepshandtakenprérRages are distributed
via other networks, th nvi ronment al requirenent data
¢ nayE‘&Jc%%%%r%eE%t}%fﬂtg?ilXﬁHe 02fatkafesSvifa TaRpPrting pe-
appr O I 1€ ERABYIN(EaL i 0Pe AR YOI kuas el yeXaMRtS,) with
Internet. This environnental tequirenment data is then
usduigly qrekkltylr¢egraeri shomsntaggously this takes place

2008/ 017434PCT{ EP2007/ 006919 28 A furthe
Dl i dT S S OT he T neahirBaPeriPEE Es aldsupsigtens to
I ntigradefedead@f act uri ng conpany. In a conputer inte-
grated manufacturing conpany the routing of
* corrsEidonmRepersiamdie bovsrady iheadlbrenaiceh weggareadhd for-
to eqyironnental re- 5 quirenent data and/or
enVitohnent al performance data. Once the size, the due
o dateldd i d he £AYI ONIBRNEBL1 1 FBACEmdaLacand the
destination are determ ned, a communi cati on packet
that takes care of the routing acconpanies the con- 10
struction parts and toopls. ighted fair _.queuin y
Aot e eta O ahiee 5 BPe| easrbidh sgugd Thelude
thérggmqgwinQWéaﬁgﬁ@agésIhrough flow control nechani sns
it is possible to adapt paraneters, especially
transport capacities of the transportation systemto
t he need of t users. If th ods can he separ at ed,
* ol ER Lo ral (EeORSTTARCE PEROLENDI y My
be £xeGWLd e sHanSREEHAdHmése f or exanpl e perfor med
at the sending station or at one or nore of the
mechamiddl highest suaphiE i f f er ent packages which are
trans t V. iff t | ZEes e oul d
R
o DPref eyalosdrefdiept edhd M Specigr Auahhbyr Gbr SpEYir-aes
(Q0S) nechani sms. QOS specifications are for exanple
end@norifeErt dlarperdndt mehce dbeha bf enyibrenaaspalt teeans,
. ang!or a fasgrgr a secure delivgr%. Mbst greferablé ,
t hET GOS8 SPEATRP RS clatT orsTRar e t'aY egdr PREYTOPPPRtal issues
exanplR AL C o dik i i ast ab?lﬁaéﬁg@féﬁ§po%ia€ Ron .
represent for exanpl e goods ich have to be handl ed
according to specific environnental requirenent data.
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WO 2008/ 017434PCT/ EP2007/ 006919 29 The envi ronnent al
requi renent data are an exanple of especially
W@apaMtageous quality of service specificati onRCT/BP2007/006919
However it is possible that fujther aspects are used
for the quality of service, for exanple a desired
speed of transport. Though the invention can be
carried out wthout usage of protocols sone
FrofPteIBNgat kBASeOkebBersNWENL R RN HH the! ko analy-
_inproved by inplenmenting protocol nechanisnms. The
siprof oroMORecAENABEE Bahube.used to do traffic
managenent. For exanple in case of congestion, a
routi ng protocol could determ ne, especially in
Thisabutpue, ia tof ber ebft highke anel1i% y Gikreddierxartdter ac-
sending signals to the receiver_in the car. An o
ceshit BRRACREET NPt RESEBUEEr demaRdsn afiith asdirdl e yranditions
| d f ' i.nvention will be
an%zg%€$b%% %ifgfgggFeg%kg%%g%H%ggfg'mﬁth di fferent
connecti ons between actual machi nes and routing
Thnetvvork. The_e vironngnéal datg according to the ,
T nVeht TORMeRpRei APt nd2ERvPPEN ViR Rl require -
meft & BFYISPIBAT 8hn ' BEUL B TBRAENZ2ddaha vaRd JuUke ways .
envi ronnent al performance data can be inple- nented in
vari ous ways into the transportation procedure. As
rj L L ecj van eous to _i npl_enent
In G A ehontFe BSRESE ThbY  REVRNLBRROMT, Ral g B of cthe
enHovevesntdl | smBfcasdaeh| iposacbhdetoinsa eputer that
envi ronnental data for planning the transport process
SLefI runSh 1R cof R F nteefle eRGI PENKBRt BRIYSAFAadt Tomuters.
certain transport. W) 2008/ 017434PCT/ EP2007/ 006919 30
It is especially advantageous to include environnental
In dat advantadeoupuirepbément agionobs icheespetbiod,| yhe trans-
dvant ageous for_,a conparison between different nodes
PO oI ST 1 or TS (et TBOGBB0E QB ERNS . Che physical
roUtest [ itid ANSHSHELIHSoPram AAdEEAECEBMPYLRR progridhtbrod-
areas. For exanple it is possible to performrouting
Uctyr g exyERIeyr girnnertted had BheephrpPAcahvircpotmentsl capable
[tV | |t aine F X [ i bl e
of RS RS S TP 8 BRnt FrnerpRrERg reane
witdt aoessgofudtfidl weldvamt cpatamb8erSueli €hiet ehiyaiean ob-
., be derived from custonmer based directives and/or
JeqfiS-ectives inplemented by | aw and/or official actions.
15 For exanple the routing processes are fulfilled in
a way that the following directives of the European
Exaomles dax falld iddtagteportation 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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1. Framework Directive 96/ 62/ EC on anbient air quality
as- 20sessnent and nmanagenent. 2. first Daughter
weReot gL (1999/30/EC) relating to limt val uBGSI/ER2007/006919
NOx, SO2, Pb and PMLO in anmbignt air. 3. second
Daughter Directive(2000/69/EC) relating to limt
val ues for benzene and carbon nonoxide in anbient air.
25 4.third Daughter Directive relating to ozone. |If
the route planning concerns one node only e.g. truck
transports, its' objective goes hand in hand with
Witdmut ohireht hg coheesnopei ghethef fnveatdpnntdnis leowwmple can

envisronnent al . 30_i npac er _shi t. . WO
be SO SRS EP2080 boBS 16791 TNbLe BN FAFTRAE

versions of the invention include central planning

and/or stearing of transport and/or cal cul ation
Aftgpceqifrasde anfofebepaientsvanidigatarnayésss 1o tyg@sported

to %ﬁg{gﬁ 2ld zed inplenmentations of the invention.
uc ecentralized i npl enentations of the invention

can for 10 exanple be carried out in the follow ng
way: The invention especially _covers the_follow n
Forer%@d?%t@?e %%%‘é?%_fghﬁ #he asaagéiﬁaﬁ, Hfﬁ&e@@ﬁa?ﬁ\fve un-
derHUINTRIH S @NHa 882 4BV ORABNLALVLY af L eRAKY BRI PRBALiSed char-
is requires an at |least partly parallel system

actienl siriers | o "Beeenothi pr¥auveanhi ehebanbdysed, filtered
I ibility.that i th hi. it | f ,
and SRl LT ERbehS ok 8 BT Eheln EEoh, TRE akgh apunsgay in

Novdady ansport system a correspondi ng volune is

transported in a "green way". Environnental
requi renent data acconpany the physical objects. This

S f I si bl . addi Lol t [ =32 -
oy (GNP POIEL) Py 0hagethg LpbaLREdEe T equire.
mergs amg loodesamspbot wroteng aaf ohaatior bd delivery and

transponders. The physical routers are.connected tao
the, JRRATIR & HHERFP UORt BnsY CRY1 BnTicREAF S48y POFARTCEES tem-
perdata OfrdiasPod t t SBaRSt 8bE Chr 38raner 26A8pskRLe iy hR®ards.
routers. anples for different transport neans for

one router are different trucks that operate froma

To G0 SO, U0, 20084 013434PCT ERA002L006919, 82001 peu o
anﬁ?es or "acc anyil ng Fhe pﬁyglca packages w't
implegictal ket Svareohmbel Sapiohrasapsnders attached to

t he physical objects.
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



10

15

20

25

30

5 The | abel s and/or the transponders may contain a
various data suitable for |ogistic processes. Exanples
WO 21080+8€ data are identification informati onPGHBERROOTA6I19
t he physical object, a delivefy address, a sender
address and charging rel evant information as for
exanple digital franking marks. Especially
advant ageous i npl enentati ons of the current inven- 15
théi P QREROBECkAradd st @chlievedaba emy ORI AR rice of a
for exanple environnental inpact data and/or
highetrbarent ahcregdinentet tdgt APvPhetevsiarsl pHyisidsdia packets

ject i.s received in a_ router, the .20 router inforns .
may phE kol Pl ERL) Baner Byl B Hiab £155, 13865 Adtiaii, This
istbahilhe aetivoprsubBaveikeedtexecuted. The enbodi nents

descri bed above can be conbi ned with each ot her or
with any of the enbodi nents described before. 25 The
I : of. .t .atio y : 'y _
TheCEOAL DAY EXAOPL EhrC b reapBan LRt BRI A h out
putshbimé¢ hatdt heconvagt danacaackasi kyiohe dadeptrethrismiattded on.
transportation systenms. Therefore ﬁEe i nyention is not

L 07 1 9PET a S pECcPaF 2953 ParEp6F Pat it dn Sydfeecifipon must

be 20484 0143 4FEH/ 598997599§%%g3éa€aeph&%%¥&t IsQfice the best
furthernore relates to nethods for processing postal

rowles inay i kgvaschengedssipaecébstahdmpackét $het sarsyedy tuses

vié?“l ts.or t gnsgggt cz?taiggrg" 5 Aé Eeterred d 1
entsodi TEhT VoS t hBEPRUBALY ont PHY 1T S 5 15408E B8 Srde only
wheémformet i enrpaieseni reniat ikeBsingnsesupacenefrddf®er, data

physi cal object in such a way that, on_the basis of
PaghRt$ rﬁ‘éﬁ‘ha% ?PbhoPr BBenPreMirhel¥uerhabléphede romesi-cal

obj ect, environnmental data, for exanple environnental

requi renent data is 10 used for the routing and/or for
Duanal yshes amobfoous epreseht afi bheahdfernkor aad the number of

conpensation by _transporting a correspondi ng vol une i n
Sugfégghﬁﬁﬁma etﬁ%feﬁﬁgﬁspﬁP?ﬂcPiséIPipé@tWé elijedeployed.

TP &Y idi et wodie PRy EXappbeceblt heri PREENBRLALESN 0 10ts of
the environnental data is a direct printing on the

othshy sietarowdes eciP, Hovgeoeheri vith agverpdsseibieivoafli pstoto-

print a pedium_for exanple, | abel , _a 0
coll] R BT onch, £ oMo, lobhgst caRtBuf dept Jo5P) and
IntHiretd Cathviedl agessisge OPHOEHEASE CUSMPNEL sSahikshashiOmany
and realization_of the green shipnent. |t is possible
xRl §iott MBS e IREteRuaERT JenrEhbar gstryires-
any sort of sorting or routing purposes. 25 The
neutralization of the em ssion will in one
Exagghlas agedusseappameitas i ane bendone ¢hdodgha transport, ad-
conpensation rather than.re- ductign at the sour

drefging g SHTSIR SR To7STEOLN phEt LngnaRs Gonges-

tidnhheorywit. no alternative fuels are avail able. 30 The
term"environnental data" is by no neans to be
understood in a limting fashion and especially

The?g(%lni%% ea!racﬂe'péo?&{;réégﬁ}lcglfég ﬂ%&b&ggﬁéQCQEHXh are capa-
b1 e2 @8/ BRAIPEHERDOT A6 B4t ioned 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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formthat can be used for sorting, transporting or

delivering the physical object. An especially
w@ewaatageous enbodi nent of the nethod i s charPCBEP2007/006919

acterized in that the physicaboobjects are processed

within the scope of a two-stage process, whereby the

physi cal objects are already conpletely coded in the

source region and undergo prelimnary sorting

according to target regions in a first sorting step.

10 I n an advant ageous enbodi nent the physical objects
Loghdkige Fiatemer tnangglemt@eswméuasm yrdducinisirthend deliv-

oced .S adv ta equs for

eryPERORY, B RERHR . sVRERT Rod e TREEAISRE 4 -
ab®avi EQamnplesl ofegHesenebyidatias k9 shempplde i ihee Re-

physi cal object as a barcode. In any case it is
SOurGe| PARRBLERY (BBBY opPPatatesd ipdc Regelimgaents Planning (MRP
1 £hYifepmental data, for exanple the environnmental

requirement 20 data in a transponder which is attached

to the physical objects or a transport unit containing

S|ca objects. The coding, .or the Iabelllng, IS
A et BIERL By | GOL R AP RAPPOACS PRE SRGEraRmSHRE delivery,
job e8lbp 8Tt Swi Bh¥PLChciBapeehaBMealAlkclMs, Z%dﬁﬁypull con-
data are found on the basis of the recogni zabl'e
trehvinebeend bt p@apecwﬁm:eaddtalmy tesrsd cforitingded Further-
files he data cl udi conversion.fi.l
Mo4%e |n€e TUrEd %3ﬁz?|sgs@§ g?@l ecPSFrEPo&§S§Qﬁflble
Fuﬁﬁb@tC@&v@@t@@é@ﬁéSlogYEkZ@9869&ZéﬁéPQEbEBaQOEH§¥ﬁ¥H}1ng to
35 foll owi ng 8resentat|on of preferred enbodi nents of
Ordere i ¥Rlent FOnORARY ngAPeeBbeRcECt BTERE  dMakiengs. Stock.
Afterwards an especially advantageous i npl enentati on
of the 5 invention is described as an
A ACCHRF |oipj evenvht the. ifienpiefieised transportation system
£ ngPT | nmpl enent.ati on c ydes an éutonatlc stoner
LA TARRRIDIRT BAGT T ORtenPAFChar { BRRERCE FEoREash HRE
phy $hean Df o B LEPT; & St £ BHOLHER E%ﬁsaoaehe%g sth @_rlon to a
custoners and operators. Those reports will describ
reqeie/ i Uit a tof oEni ‘sl@qémsnatbpetranepentst orEnTS e:,mrprmeﬁnt at

%§%f§ﬁ$gﬂgﬁg<gggk% ana }2% %ge%hgghelghgglggqerouger exe-

cutALCEPTaddid pore dlsbwonf ot he pavenétenst BE tebhepyord to an-
definitions are used: 20 Definitions TernExpl anation
ot eECE Y 333 b A UYSERK t@F cBP cHRat Be@Ri ¥ingnskation, wherein

enH8SERRRE Al by 2 databaser yhi £h,§P05 agﬁ/or moving at
st oner

tai nsShi pment s, Transports, Em s- sion
ledstf amatplys ool Disjecces for al l sour ce systens and
all periods. Fuel M xID

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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Thedefini ti onof aspeci ficusable m x of ingredients used

by a vehicle Product!l D Thel Df or aShi pnent sPr oduct . Ex
weeopskeT4Barti , Exact. T- Wb PCT/EP2007/006919

Transporters-\Wb, external systgmfor WO

20081017434PCT/ EP2007/ 006919 36 handling operators

and vehicl es Vol une Wi ght The wei ght for a shipnent

City-to-city Cty-to-city, postal code-to-postal
InCRUSr&EEriBAMERABLAL Rl olfekHeNdletBbdaNY e U ARIdHFt at ion

Vehi cl eType A type of vehicle used when we don't know
syskémh thedtyvhdepphabtiwes meanspothenphyiss csli pregiter, the

erator _Theor gani.zati onorconmpanythatis tra rti

ol & BRERT M NGE EREp 6 PROEE EaPar 8Ty PECaEE 1 Almeast
oné egodc dh§t meeRahekiees tiwedNodes.

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, Internet Protocol Addresses are transferred to data link

addresses.

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, at least one gateway 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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CoSP Oneof t heShi prnent dat aprovi ders used for ACCEPT.
Em ssi onVal ue The anount of an em ssion ofa spe- cific
WQ 9098/0t11H3¢ i s produced when a specific anmpunt BET/EP2007/006919
specific Fuel M x is consuned.25hi pnent
thetotal transportationservi ce bought by the custoner,
the transportation of goods fromlocation Ato
| ocation B Transport the transport work done by a

InVehi ebeatsadeb0Es oRElERBNLALLEBR S pReNmethe@ t fthe trans-
smal | est partof theshipnentin .
poxhat i aRspBFtehai Ahehbpancrpetatipas agangehitéiee physical

rot@sthet gnééﬂé%?grgﬁggﬁgghsgg dtﬁegbg%%W%ggﬁgiogram prod-

ern na ans of transportatio

uctised; elgasai opkanertoalypdishtebuetanyan (¥px) i\Aused.
2008/ 017434PCT/ EP2007/ 006919 37 Parcel the small est
defined part of the total shipnment bought by the

A SUBLQEErpPUPEEeUS8Ework (VPN) is a private network in a
public wide area network, meaning that it is solely dedicated
to serve a company or companies of its own. A VPN is shielded
off from the rest of the traffic on a public wide area net-

work (WAN) .

In a preferred embodiment of the method, the transportation
system, the transportation means, the physical router, 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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An internal user with better access to the functions
within the system and who should function as 1:st |ine
weepot3f£ or all users, within a country. | ntePCEEP1I08E006919
DHL user who not is a Super user, limting the access

rights in ACCEPT External User Any user who is not

Super

user or Internal user, further limting the

access rights in ACCEPT Vol ume Wi ght

In ARl £a-aht egebtBel ppsbmeAt BeibhaBEPehle &RAHDI Ot HdlitSrans-
prment fromthe customer. The value is a combi nati on

popfat henweyghemanthehergBrnAEtahdons mgkss , usde fnhyswal
h t ust MaxLo d Vi
ro&%%} n@hé Soﬁ§u€gFr§£éngﬁ gngnEBeCanE% & tgfa ram prod-

shi

nmaxi mum wei

a vehi

ucwwtilé&mUﬂ61V§r@hbcdeeéiﬁeéaeshlpnentspartofthe
avai |l abl e capacity. Fill Factor A valuedefiningto
what ext entt he avai | abl ecapaci tyi sused, al so cal | ed

Inlgﬂé'ES&i&Wlﬁ?C£@5an§%¥§§uésl Sﬁ%ﬁ@%@Q% %f&é“%ﬁénfﬂven—

capacity e 74 %t

act or EC ares t

tiarehicle bs Qﬁr@henpdgscfihedEhysmeansnoﬂabuamgheauanﬁ by

cal cu
means o

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1

ul at i ongigﬁgégglculation

shows 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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Air emssions,there is a fixed em s- sion val ue

i ndependent of the distance e.g.take off and | andi ng.
wo/2008/ab1484 Emi ssion I n all cal cul ati ons, t her e PGI/EP2007/006919

em s- sion val uetotall ydependiqngofthe WO

20081017434PCT/ EP2007/ 006919 38 Val ue di stance.

Di stance The amount of kiloneters the shipnent is

transported. Fuel Consunp- tion The anount offuel used

per distance unit,normallylitersperkiloneter.

Lsedforcalculatlngthebasefuel consunption for a
Fl%hl%nerﬁhOVUEléFlE@rﬁﬂ@haFé@rthQe@aﬂ:FP afFaenopf caplpen emis-

ACCEPT';y égn%é géhefggple useful to calcul ate

em ssi ons prents. “The cal cul ation is perforned,
in brief by nultlplylng t he di stance, wei ght and the
em ssion values 5 for a specific engine npde

Fig n_s%%\nc%h‘a‘l’s AECEPTETRL HBahEPYBSSRE G 18He°£061ﬁ‘ttlay %Oéﬂq for
Sh'p”eQ&§1s€P Sééfcuigﬁfﬁgagbegﬁhnng'anadp§%f%@red em-

Di st ance cal cul ati ons
bodiment of the 1nvent10n.

Fig. 11 shows a model of a transport process according to

the invention.

Fig. 12 shows a schematic representation, how transactions
from different 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.
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The system cal cul ates the distance for a shipnent in
different ways: 1.CGty-to-city distance. 15 2. Term nal
waelk@sarmas pl us pi ckup and di stribution dis-0 tBCIER2007/006919
The nethod to use is chosen bysthe ProductID termin
t he Shi pnment. 20 The fuel consunption, max | oad wei ght
and fill factor for a vehicle and operator is inported
froman external system which is for exanple called
Fid: ebshews s&t ptererdefiagltreal ueedefiened by ACCEPT.
The fuel consunption for a specific shipnment can be
set in one of three values. WO
T 200R 047 AS4PCLL EB2A0ZE006949439 1 QU LY Y8 hasic mod-
Descri ption Vehicle- fue co%— sunption, maxh\ oaéﬂ
ulewi ghtdatatgathbetrdnganddehgi nennmogelk thhowe almmi awhingh mod -
vehicle that tran ortceid t he shi pnent, and the vehicle
ulqg 7 g QLRGP FE VBT ReRchea ana/ FrmTHies, arde -
Qperator-fuel con- sunption, max | oad weight, fill
factor and engi ne nodel If we know which operator that
It t¥aneportieaibedies she ppenfoandat gethemiiobe ofs ergygiromaeadal
aadd T b 10PN, use data fromitbe gperalor vehighe .ng - re-
¥peSTRieT - Sons uRbt TonhT T RBY 63 FoRt AT F8cfof"and
sukBghdie- nagel rofimeet 0 papakbodat¥elibel aifdereper @S ers.
then use data froma default vehicle type. This type
depends on which type of transport that is perforned,
Thé e&ti M Ctympi T 8LHA 'ng'§hélggﬁbgno?rs%5%%%ﬁ existing
Em ssion cal cul ations b Thi s section describes the
andlidgerasningwaysanspcat gulaheandi 3sgons itorospiapiest 4.ike DHL
Exact Factor = , . .
EXRRS e gAY (LD T GRERFPPPRBC Brpmples of information
t ecHr ISR 1B SSEOTbT systems are: Rasti, NPS , ,
Fuel Consupﬁfp%i on* LegDi }gt ance* Em ssi onVal ue 10 :282& oanCt
LOGEH gheERASIDC= Transport Emi ssion + nl Stycke,
Parti, Air Express and International Factor =
Vol umeWei ght / ( MaxLoadWei ght *Fi | | Fact or)
TheBaansped Enge sorohy ~udei@l €onshopt | ORAECI tiiet OnGehyiohS can be
di st ance*Eni ssi onVal ue * Fact or Shi grrent Em ssion = _
carﬁ%ﬁ%ﬁapiEHQQ“Q*ﬁferent 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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WD 2008/ 017434PCT/ EP2007/ 006919 40 Thi s enbodi nent

relates in general to the field of transport routing
waeymBemd3dbre particularly, this aspect of thePCT/EP2007/006919

invention relates to an extenggbl e nodel system

architecture for integrated material and environnent al

data planning, and in- 5 tegrated transport and

di stribution planning. Manufacturers and distributors

commt to tinme critical transport and delivery of

goods as a regular part of their operation. Oten, the
The r dappot edahupdegenithttioon sticarss gopir s edriren Wif mrexemis -

Slo%nsngggﬁt cghgggégggpﬁgh%ggsp agﬁf@@¥|[g2nental dat a

|nplenentat|on of the transport. Due to the
lexity of the transports, many different soft-15
ThM%rmeb%mgnHQVéOBeéﬁ Gé@@ﬁéﬁééYt@@Wﬂaﬁﬁﬁﬁﬁus to inform us-
nvkr r.ef Lr a t
er?ﬁ%%n?ﬂgﬁg%ggﬁg es a%g eﬁ?P e%%gd arcq'[merl‘l:;%ll jmpact of
trdgpartransport routing systemthat allows 20 an
i npl enentation of environnental data in the transport
process. Mrre particularly, in one enbodinent, the
Howd-$SEN ¢ | Dyemgen BEAYLIES 3 GRBPYLET EHUIAIGLUED one or
conputer for Flng a 25 transport capability on a
moxnplit ehe dﬁeccehedatrouonngoIanddwputtmmsqumt@gxmo—
mnth software and conprises an operation nodel type
Ce$r°defining a plurality of operation nodels. Each
operation nodel represents activities that relate to
the transport of the physical objects. 30 A resource
Thewrfcdre ypet i ss ugéﬁeﬁéﬁlébﬁ PAVAGLagpPUsaltiot ympflement at
0 E epr.esents
G e R et
nodundmlayc@mputefesonﬂébﬁaa8t61343&9@1b592&@%ﬁ@ﬁ6919 41
for allocating environnental data to the activity. An
envi ronnental data type is for defining a plurality of
It SNYid-ROERt A §§é§e§§éa tE5agBeenMLr arERRaldqal For the
represents rul'es for controlling a transport route of
routdirey | aid ber weeanspesat 5t&i vAasl Fhefopethe oetmideling and/or
e,_environnental .data.ty and resource ype
reril abb | S8 Soprht BERL 5 oF B ERdRtaBRER: ReRae.
attrlbutes The plurality of fields includes a
plurality 10 of extension selector _fields that each
Theg|dadiis BEWskRViRI spRei Py BRBOSE alppPur #EPPYtef for each

i & g h Lt ison fi
e oo The he Ap BeE Lt L e s T e, pEppTes
caﬁihﬂ(knaﬁyteﬁwmwmbrélmglth oneluﬂemoteebdsthbaﬁo&éb&ahg
exten3|ons t hat spec addlélonal fields and s e

A S et Lo P R p b par B R O te (S - Froka

tonme%%h’]@@ al&&m@ﬁpdlwglgaf&sr eDhe eNYii FeRFBREAkdaL3ons,
Exanples for the environnental data are environnental

energy2Msfuieeranementa; envi ronment al perfornance data
and envi ronnental i npact data.

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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The termenvironmental data is used for each of these

types of data. 25 The environnental requirenent data
W@e@sderuad concer ni ng and/ or i npl ementi ng desi rBdI/BP2007/006919

requi red econom c standards. 55 The environnent al

requi renent data are for exanple: Require-30 nents

concerning a desired |l evel of em ssions and/or another

i nfl uence on the environment. WO
Wigﬁgﬁfg%Zﬂéﬁggﬁlgﬁ%@QZﬁggﬁgl%h%Ze%Qﬁr%ﬁ%@Nﬁ%ﬂtddé% are in-

possible to define that a single transport has to be
coppprated meUDraheorouhangaWEChaanspsruﬁ ofrdercust ome the

et her..has to Ssi Qn_neu or that a certain

to e ral
cor PR ar P oot arer adaT L y%.ugt#&ffﬂ%ene@ mgcpanibm is
adPhR€Lgedusi t¥, bda BBIEOR. Br&RUNthY: hckAdedt.al

Envi ronnment al performance data descri be the ab|I|ty of

a means to performa task in relation to an

n C I I th| s the

 EREOOTETLLe L 40ePacky A0 BISTRLG L0l S8 e ene
env&wammehtabjeats wot hinspeakllile pa&anaharalsumﬂwﬂﬁéﬂﬂetters

ght and size - with a certain em ssigon. For exanple
and RATERSER oRObENACERTESAT KFHGIofoFs dataveapbohe Size, due
dath 0xi de gFi sgkANser The aﬂ&egtabga buptBepalpelides 15
means wth a positive effect of ?he envi ronnent
especi all'y devices for reducing the content of hazards

onents in the air nve tlon es
F OO Bt HBasEoRF PRE &G AN 8 3BePEirdai P assipari -
soﬁrﬁé%n@@ﬁna@atbgacbftw@qnlQéﬁ&ﬁtenbfpehana&ah%payt and en-
therefore allows to mnimze an effect to the
vigennephaknPer fpemangendaba afl 6We tourkndl e this with
a multi-paraneter 25 approach with detailed
i nformati on about the ecol ogi cal efficiency of

Altenmspdvél yeansthed paefeeredsembodibieno€ thies invention

ecol ogi cal influence, for exanple by using biofue
inciAeF s bt bE BeFRaNYSTH Qeﬁﬁaéﬁ ¥§a5r@PeP§EW¢Se to some
whélependente 30- spadope Vahueohf c8NOLAREPLEE! dhkn dfi®ed trans-
nodel . Defi ned operatlon nodel s, environnent al
ponﬂuW¢b@@®rc@hn@dmigharehangeedfaslhedeatuneaﬁuels and
‘ égerrelated %ians ort . net nodel Tge tran;gg;t
TYEt ot ke npdRTPTS Por Hed By eIBl G5l PEGLoY BF&ratitafr
nod- WD 2008/ 017434PCT/ EP2007/ 006919 43 el s each
speci fying environnental data fromwhich material is
Inforpahre cdPant ehoi PONKERRBENEAL aTeEUIKFERNE PRSI d& used
t S | reso Japdel
o M Rip Ry S Ear LFF (7Y RERnpY ffar ESTHEISVRREMR pack-
ageuuovumq @@eneétede@ylnaelsnopEtatsoalandpbsshblbhm© add

nmanner, both transgort and environ 3gl data S
eNVi rOoneRL ] Meoet JePept ed@hR ebCafah FReEi ng ckage.

HoWBASE | 8 At sh Detvees a&éhﬂétgeére%g@agang to the

present invention, to nodel a plan for a transport, a

pl an networ k nDdeI is constructed upon the transport

net wor del . 10 An eration- Ian de
R % CPE ) P PR B e o RBn Y “WahEPEs' Byl Teccers
andnuﬂéupAﬁkdééﬁlm&@ealgeprbﬁeaaSVaapbanefOﬁepeb&a@UIﬁ@e en-

~an activity represented by an operation nodel. A
vinQnamaitcel pTedH HoRieenE YRt # ST cdCEOMBRRY nEhg PREESKSt pnd
r I I
paclast e YLF St TR e T TR AP TR ARCRPER agu for o
ampﬂqnuh&wmmnbinectrEBn@r@@vnnd@mentah Dﬂ@uprementedata is
th enbodi nt aqéoperablon % an_nodel type is used to
FeMS5E a DITFH BperatPoR Pran nodel s. Each op-
20 eration-plan nDdeI represents a planned transport
route of a physical object represented by an
environnental data elenent. A plan network nodel is
formed by a plurality of operation-plan nodels each
speci fyi ng resource-plan nodels planned to be used in
performng the activity specified by the opera-
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25 tion-plan. The nodes of the plan network nodel are
built upon and refer to the nodes of the transport
woetsorkisrodel . According to the present invent@DRP20DTI®6919
transport network nodel represgents possibilities of
what can be done, and the plan network nodel
represents that which is planned to be done. 30
According to one aspect of the present invention, each
A fodehetypephaseanatavnnoife téxet enSiedt ol el dde t@®Ya com-
be used to extend the basic nodel type in order to
Putehptit eBhetPAt BRRERERUReBFe FOMBaEeatld! thEQuRtter inte-
Egr X S ; :
o I IS peTT B350 B8 s T enAt D gt sepspgpetion
pastes$ egid ahoappr vpyi heedertensichn reganddelo @rpamdrondraral re-
as ecttof %he uazr's sxsten1 Accgrdin t o _anot her
QULLEETET of 2 E Re2BPASENETY AV BRIEDH S s BEe Qe et of a
user's transport nodel may share data in a
hi erarchi cal fashion re- 5 ferred to as famlies. One
Ongpdere i phaei t shal Auef dahe/8amg, ot hehenyaremmensddl impact
I Lt Lfical 0 ri by _a _desi gnat.i.aqn
At F (he e SRERLLLE SEaneE P AE R L R RS
padiet telaahi ngkesf chhe 340 phesesdttiAyeaticompamy ey @Hed@ on -
for date affectivity of nodels using the famlies
SERUCh 1. PR¥EFsaldt B2fhfcal advant age of the present
invention to use extensions to define the el ements of
the transport or system bei ng nodel ed because it
Weigdthrdstahe @ueuntgohayaba thatl heedpetd bp sihdr edliay at
e atpqynry115 dfvice wi t hout reduci ng nodel i ng power.
SR P8t ng°Y ot het FRARAT hgR¥BFSFhie present invention
data for each elenment of the nodel ed transport is
stored at a node of a user nodel or transport network
Thugheh fhow eemtrel Jrecharismaode é8nppEséslenty edept pa-
or ' S ngj L 0.1 he _extensions 20
rar e Rk B o AR e By LR R G ReBRrca -
ticst mysterzero tuantedéy ddrtieachséPsti el d not chosen by
the user. Therefore, the use of extensions reduces the
size requirenent for a nenory device in a system
If A BAHd Nead NSe RESSEPL 4 QY CBLERABN dPEoRCAhBA rom time to
~control conputer of the present”inven- 25 tion can be,
timsuta measryuskarnay, be premeredd Théngeghentatdpnensedor
r Qar amm ng. e_.of _.obj ect .oriented. progranm ng _sup-
exag%)?t s%selrrrﬂ Héen%;o%% G TTMAE i Prate Begrogprﬂggl ng gpre of
thet e didifietentrelesmnt s of the planning problem 30 In
one enbodi nent, the present invention provides a
sof twar e based conputer system for nodeling various
tr 3 e Y 4t
Thead?:fif%g;églﬁ:t SRk LIARYE: o N8 & UPU S0PV 38 °HLBY aTRFELent
s1z2@08 haEsE3 RCIH ERROOM 006X W USFfé vt anspdst @he different
articul ar physical abject_or product. The central
neeligera) TEsip R TP Al S PG 10 FREerah BratiEY Of
Serdiglls NYIDN htaiBlomd QP! Sp&hBE TeaOloRD QFdCFor example
fulfillnment transport. 5 In a preferred enbodi nent a
envirgagemtal Parfdeinenasida;a ke le | treayspodel meégpes: and/or
0 tiQ del -t. an, envi ronment dat a ment . _.
@ f?%ge?)%;%d Sae%rde}geoﬁeclelxprﬁea%’e'l q{%s&e.p%%e% gi%ré?%a(?&g specifi-
cattibasspeiet dategjdvisrd,y fodeatnplid haddveeingsosi apedial
10 primary nodel types: the operation-plan, .
catBRQFL S M ACE HSRRT A 1RGSR (b e oierhave to
be HSA3134RRlo AR AP BJRMIIA rdi KIkAlE 21 DAL 1 Eflne
exanpl e, an environnmental data elenent type is used to
datgreate a nodel of environnental data. Each of these
user defined nodels is stored as a node in a 15
transport network nodel of a user's transport. The
nodel types used by the systemare extensible in that
each nodel type nay have one or nore extension points
that allow a user to custom ze the nodel to represent

e .

g, o o
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25 define the way in which the nodel types interact.

Each user defined nodel is defined by a nodel type,
worwsexuahsi on for each extension point of thePCERI007/006919

type, and data for each fieldyof the nodel type and

ext ensi ons. Possible features of each of the nodel

types are discussed in detail below 30 The QOperation

Model Type may be used to create operation nodels

whi ch represent activities that can be perforned. As

used herein, "operation nodel type" nmeans a genera
Theneieyifermaptal Weao08L0en434RCTE/ EPR0OTY @360Td AL espe-

.tjvities_that may be_nopdel ed by the software. .
cidibhrafTan abagtt . AeTo5%: 8F; Siriote: Sparatasasions.
i nterchangeably to represent a specific operation
defined by a user using t he oEeration nodel type. This
Howg¥Rent t onSi BOaFsBlBsbRahi fHTFBSpedfPSCEs pESoMSEss for the
A opesat Lo el p s a 0 tievi
quor g%téon tﬁggpgfaﬁé?o?ﬁgmg?gn%vgégggégi% Feoqun%?énSport'

resulting in a transport route. Qper ati ons may
. Those 10

require resources with ecific skills. . T
Thauidh, e o REHBE Sy CFRCPRAESE ARdpBRE At bACMIa GRge Of Pro-
todd 108 adisme AlmPPEhaht 801 6A8 YEerRBY i AVEREH off cheSPY ERSther
wth different run tines, and with staggered start and
impgreyverhtles . imhlemnent shagbsoheco¥i ngchanasmloel e seri es
of activities can be nod- 15 eled with a single
operation. This is inportant for having sufficient
Thd |gpodnddl yméehandehs deserse asédvibi @6. thAapfetema@dgement .
enbodi ment  of the invention allows a routing to be
Fornset el @siBi 5pF§ af pepRpestr 4Pl ki Adrevt per REPERRacould
detEASi L S OF é’éi‘&flgP%aﬁéQI‘Stiﬂé‘t Qfﬁifggrleﬂts%%%%c%nd
The rel'a-_ 20 i ons i ps between those sub-operaiions
rowar bthaidderient selepongi sjgnpbs tbetbéoseneexkendinomhe car.

So, an_operation can nodel a sinple_routin a _
an e h AN PXsRr S ORSUSFT ohBaR (LR EBF SF Ok PR aRYsGem 1o
usddute routing (a 25 sequence of operations which nust
transport route into one another), a set of operations
that can be run at the same tine, alternates (a set of
In %lhteerfEafleoxyﬂ?éagﬁganVeﬁggogt\Dle{ Ckggb&lggct:i’gggd bg different
urt her, sin rout1ngs are nodel ed” asS operation
coridepit cani tie it féxent hesnopet bdhoONSet B®en\Vr-tual machines
2008/ 017434PCT/ EP2007/ 006919 47 An operation can al so
ang @RIt ANPISFANK envi ronnent al i npact data for
transporting a physical object (operations that just
nodel the transform of physical objects, but do not
Themetheli ndmmestha I olatent ad caliad Bng et rleel 1oventibat gspbcially
Sim |.arl n operation,can del sinply the .
the RGN | iR At T or TR R POt VTG B2 phy §RBAF ement
dat@bjaeel the PhieforaRaiadl £ nd e EoPDi PentHe imple-
envi ronmental inpact 10 data with operati.ons that
mengespdil Aoy aRy i ForireHiRl L RSO e t BxAnprecedue -
transport software defines operations such that
resources can be | oaded just during portions of trans-
As Hesparibed ne ifore gssei Of 1y rd@rdracd gup el cho phagkagrsner envi -
dat abases, transport extensions_can be provided with
ronpgatiade fEtE IS dilS ERY TS Matthe S gclleyares it is
as @eNQUJAGIH1ke tQPaIA! I1afe Rt AtdHitth @t Qgenefdtedl anning
sub-operations that contain the different phased
therégggspgrwo@mqqﬁﬁs;apd/or for calculating the environ-

mental impact of a certain transport.
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An advant age of the operations nodel type design is
sinplic- ity and consistency. By providing a sinple
whenosdimgs bl ock that is extensi ble and can be PCERPIIDY006919
conbined with others, a greatsgleal of nodeling
capability is provided without com 25 plicating the
comon sinple cases. In this way, the critica
operations and resources can be nodel ed i n adequate
ItdQEaéEﬁéegaiﬂ?eadvantagéoﬁ%eQOUthiﬁd%”édylﬁ@ﬂﬁgﬁﬂém data
fromthe operation nodél type 30 to, for exanple,
ingef the EOpteneﬁ:@nnansomomd@ells Tisipe oieddly rm%varma%cmus for

a Bofbelekeh baefecfOM Lt b ol LT MM Be 1inkea
toZQQSQQAﬁHSéB@TkEBZQ@EtQaﬁglgoﬁ%erh%ab s mﬂtééﬁééibimy pol-
the quantity of material that is being transported,
luggf| 8%eaShby an unload run tine which is constant. The
| oad, run, and unl oad phases nmay each require use of
different resources. 5 Qperation nodels represent
Foacéxamplesithas poasmbﬁesupppEefprmran&mdmg physiemdes to
objects,, and/or utilize environmen data. Such
SuBERRY s RS roReP ST HBk BT RECHBEPY P G ar prid Bt ined.
(timng) constraints in a transport. In transport, a

10 sequence of operations is referred to as a routing.
Fop ¢xamphg i5 ieppeseabéd he marbpemathen rovdéngniitrth aa way

which_def b f
endPULARO- L ERSLE o MLE 08T 557, Lo Relat o gk el
Simlarly, the specification of alter- nate resources,

alternate operatjons, and _alternate routings 15 can be
Sugyner 1 ¢Ri ancapePat ier1 Hedef randcAt eReEnSReR A icectives
ancﬁj)‘%f rt@f»ré@@nbesayr\ te@énteatb PeLQt 59@ of bEIIIE actions.
nodel type nmay be to create resou ceé nodel’s i%ch
represent aspects of a transport that have predeter-
- ﬁg environnmental data. For exa Eghg i resource
Otro%’éfl‘m A %r%%%%tn?egﬁﬁ?%§§e?naéet potEdpidcésgray that
thé f@mwge? redelceByes epr esgat Eér&f)éﬁﬁpghﬁoﬂeé% FFilled:
as an airplane, a ship or a truck, thus inplenenting
the enV|ronnentaI i npact data of a transport that has
at Ilnt ati.on ch
L R M S L I 2 C Bt Eyatgy 815y as-

prmmshmeﬁﬂlanﬂ;maﬁ&gem@ms from which a user may
choose to define an actual environnental data

2- corstrh Mawahies Reeepbre . (Fovoexankfe, relgr:hﬁgetmllmlt
30 S LRSI ONEJEWSH! YsHRAVEpR ShAThey § i ftlldarﬁﬁ%ehggaﬁr.

HHX|nun1enV|ronnentaI data constral nt a resource
3. nmodecan DFugh texaripl esctrispr 63€0M/ @9 (EQckrahathngaso limit

defj ned tal i t_data
00O LA SHSCHEZ00 HOROTT 50" TRPERAT offreRPar =k 417

4. typaiirs m@ﬂtcelcmat@:er% et e datazyhech manage
physi cal objects transported in the nodeled system In
ot her words, an environnental data el enent repre- 5

t r p i cal obj ecty
1 A B %'Q?ﬁ@in%é’fﬁ%%n%ﬁ@t&ﬁt?% e POEY n8anab BhgK
transpurnantﬂdﬁﬂ dhﬁedufwenghﬂsrhﬁmmﬂimlm§ndlﬁléh environ-
transpor't netmorﬁﬁﬁr %ﬁls a set of user defined
mefﬁﬁ@e NRfTh BH§% ‘E?ﬁfb%tje?w%n%]ﬁ\jlr?ﬁ@ental

1m§aay ﬂugkgbdggﬂne for exanple, the user's transport
which is to be used to manage a particular. A user

defines a |l evel of desired environnental inpact data

It q% %%s% %f1 égﬂﬁﬁetAG¥¥SéEH¥££¥E£%E implementations of the

inventions.
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15 propriate extensions of these nodel types, as
descri bed above, to formnodels of the elenments of the
was@se1sansport. The nodes in transport netwwoP&I/RP2@T/006919
may be connected to- 20 getheg;in many different ways
to achieve different results. Transport network nodel
represents all of the possible inter- connections
bet ween starting place and destination of the
transport of the physical objects. 25 A preferred
transport network nodel represents the possible routes
Moré¢atenmrat i abdnugrbeonsanspoheed nyeodridimgi riol wea crgretral
lin a tran%?ort Eo be nndslgd. The entE€J cont.r ol . B
PLAYNDIT 7O CFhEEpRESERL O nVERPPER T Is ESYIRF i STt o Pro
cedilir@stransport network nodel to create plans for
i npl ementing a particular 30 material transport route
path to nodel a transport. The in- terconnected nodes
e.fraps (VES taor ent .
HoBLrd oLl LAoRERD S VERE SoBBE o8P BEe! BB e
membatel oog pf athe Wvan086817434PCT/ EP2007/ 006919 50 The
central control conputer according to the present
invention may create a plan network nodel as a result
sudt &@é’&ﬁ@fagigégr?ﬁbl@?ﬁ@ﬂ%§tib_ﬂsg%@er{:?ﬂe’ iAW on can for
networ k nodel provides 5 definitions as to quantities
exampl ¢ i pé ngafoiedl enbnis dhet helhoweng Fery :exanpl e, the
inventory level for a physical object managed by a
particul ar environnental data may drop bel ow an
Thedl 1 rov@it Eoh e¥epec 181 THeceo8tEat he Ofbl Qbwd P WnBodient s -
create a plan network nodel for replenishing the
inventory of that environnental data. Alternatively, a
pl an may be created using.the transport network nodel
o oAttt o hroPonier oHUt SF TRELBBRY S IBGKIL and en-

CORPUSHME t 4 TTBy PF £56RAd 1 NYEDHhEAL BRY THE 8at@ Riikle@N an at
net- 15 work nodel as follows. For each activity in a
usereast rrawspby thaxakblekbntyate®ont rol conputer creates
an operation plan nodel from an operation-plan nodel
type using extensions fromthe correspondi ng operation
o MR den SYSy eryPEON | 8BSphERt SPelBL LanpRial MPde1exibil -
with the start and end dates, alternate 20 sel ections,
and tot Hérat nfsrinke | onipreedfedi toel br wad pratirbosperted using
parti e t] t tign,_, Fo ch
DA AR08l I gJREER. LOCLRoL 880w gyt
cenrt radr s dred 1 1 pall @fie Cf €at £Snépoesedr ¢a pl agreedelway” .
25 from a resource-plan nodel type and the extensions
corresponding to the resource nodel. The system
EnvADOHES: IN1C-SESOUREN D! @ SOBELoMbERyAEhObH RS cal ob-
envi ronnent al data reservations pl ceg on i y the
jeatyer &hign i afomosbeimpl Egposathlenbyvaddnmgntalidatla infor-

accordi to which physical obpects are_ 30 _transported
mALGO it PRSI CH b BCrY ot € t PARCBOFL BY By @iging codes
andyRe! afr ik riY ah £ s B I @@@ﬁégbnaeﬁaut er creates

an environnental data plan nodel from an environnental
dat a- pl an nodel type and the extensions of a

T C dl i r ~ ] _
e P Lo R EPb 0 (91 51 e &1 Sa5pR o ghich con
taisgseemipronneatesala g eformedete wdta | ofentrangpbetemg@ans which
orderin olicies and any other infornmation needed to
arep@&ﬁeﬁﬁgtﬁéhéﬁéﬁéﬁﬁ UG K transport route of physica
objects in the transport. 5 Preferably the centra
control conputer functions as systemfor nodeling a
Exampdespdiar cHfdlstenty fanspert meany ahgpopner vaukay are
. tem .the.central co ut e rispng:. a
di fg?%F Al ttyr uocfkso pncehragtt iogpnéurf'fﬁtgéel érocg:gf% n%%g%r}gcr:neé%eg'
oper ati on nodel
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10 type and stored by the conputer system each
operation nodel representing an activity that can be
weeosotraed by a transport; a plurality of envi PGHERIDEHI06919
data defined froman environngntal data el enent type
and stored by the conputer system each environnental
data el enent representing rules for 15 controlling a
transport route of nmaterial between activities, the
activities represented operation nodels; the opera-
tion nodel type and environmental data type each
Exarapl g B0l araPmpangingi shes phesilgiadg packeidas esitipglogical
a us_i pplenent ati on _the tral .control .
pac kel AU CIL0EPE 8 r PReGTBRAL S AL EcTEA, il Bsicar
obpdéoted by the conputer and interrelating the operation
nodel s. The transport network nodel can be forned by
the plurality of 25 operation nodels, each specifying
Th& MV K ONEeNL @) o Hat Be aEQ?ﬁQEBQd‘e?s‘Nmagh c%?{t):%ri'nala larious data
transported. A material usage 1s préferably
sureprbseitedl byishict panspesesnet wor k nodel al ong with
timng constraints between activities. 30 In a
preferred enbodi nent the transportation system
Ex£8Pess afby thesseahbtal acentineht¢eApPHEebnSiegdrth it about

system further conprises: a plurality of resource
griey 31 eref i pleiie¢k onpadeWovery address, a sender address and

t
9 0 del. t.yp d .
e XV G oh T aF 2 bR of Scbapur ShEgBoR 1oy G anking
marRelel representing environnental data avail able for
use in performng an activity and rules for allocating
capacity to the activity, the activity represented 5
Esgc A OPe AT AL J0g6L : 1 ?fe&@ﬁQHEESn%DG@ chePe HaUHY inven-
a plurality of fields defining attributes; the
tidn gnsporse ned wodd podehigudaber enmtiepnekatiedg dilte, for ex-
resource nodel s as.|ogical npodes. ,10 The.transpor ,
AT YA FOURT oy 1 TVERGr SBEaT SRATbS S FPaRaReAy greauire-
mer@Peisdd on nodel s each specifying resource nodel s
havi ng environnental data used in performng the
activity specified by the operation nodel; such that

: npen isage
M R G S PRl ot oy e PRE R ohEetar il |
routedel in frmieriabd ymdelh i not onewrasaty dboagdwiwhki tisi fioig a con-
. constraints between activities., The central contro

firgmdiRrerthat idie 3@nbPes e BRpheer GreRvEedat abase for

storing environnental data and with interconnec- 20

tions to sensors and/ or other conputers capabl e of
Thehamdddignasdrss agle sk Bhe®rapevabtgnt he cembiakdcwntiholeach

Qmut er. i.s _coupl ns for

o with e i.pl enent.i
A i L R S R
connect the central control 25 conmputer to at | east
one ot her conputer which allows user to define val ues
Ther glesgmiineshiemeplemt@l CrRNFROREIRAOPAgEVESCIE Shgh are de-
- di f ' S | rent e -
51931'ef gngfn}tort‘y eeslHo usaeérfgc?ld%%lfigv%g tHe Eﬁvgﬂgég{q show that
the?2 AR/t 434 RET ERZOIAY 06 HDapt3edhts athewsttahsportation

xanpl e a user to _choose his own | evel_of desired ,
SYSE S AT (501 R R ARehBr ROt bimbkaRpFE @ special
tra®RQRYRE 128 @ndesl On transport. 5 It is furthernore

advant ageous to assign other rights to other types of
users. It is for exanple possible to all ow operators

of the systens to inplenent a handling with regard to
envi ronment al dat a.
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10 This handling is for exanpl e bases upon ecol ogi ca
standards defined by conpetent authorities. It is
WO poBhEHBDr e advant ageous to i npl enent an envi POHRERIDEH06919
data type wherein the environggntal data type has an
opera- 15 tion that defines how data nmanaged by an
envi ronnmental data elenment is stored. It is
furthernore advantageous that the environmental data
Thé ypeveasien epethbirABrehatbi1deldsnes hrwHBdLridt pfocessing
received into an environnmental data element. 20 1t is
postal héelprerérpedst hattens coamcsl scemd aladderipuut efransport
i Ses [ : urce nodel s defined from
pagﬁggédﬁfc%ﬁﬁgégﬁéky%éng%ékgi%red by the conputer
system wherein each resource nodel represents
envi ronnental data avail able for use in performng_an

A DIRESFISA SRBPPALBSE 0P LatbEc dtiVisgtin e dpaliyes A tdrFection
LV _ Uity epr . . _

o R R Re N U S enrat dats gt A ppvei-

calopgrid¢onin haticdeéi weg hbatpaber ithle hesdgedbyclan informa-

. environnental data el enent is stored. .30 _The specifi ed,
CiQhRHTGIC righiet BEORBAF ASSI RE0FREL POWSHog AHEC environ-
merBREr dd o, thet Qﬁérh?fé Bavi PBYfieeRl10BRetiTMcht data is

transported or supplies are handl ed.
usezh (3710 1723 4PeTy Br2 09740069 £9r5anEd s igp@nal/icoh ramk@senta-
. 1may. I f not . L.Qn,.an h _envi_ronnment al
R RRE) o gt DS ORELEL LA SOER SN LN Al apona-
ind aecilome S5idhe usagenokagnvthaneetak ddth tlkais nypact on
speci fy a range of dates during which the nodel is
thearagiiqranent pref erred enbodi ment further conprises a
conputer for nodeling transport capability. 10
Advant ageously the central control conputer conprises:
An gxgaird sstaf agee dowpemepeanbbs b6 sher enddtranmeratsilnglata is
.0_a nmodel of transport capability; an .
@ i R s o PP AT R SCat ol s HRHeKSHrspted® also
podisd Hike tdnt@i sdtorgeeneleyi €edantl, @op! Bkahbl¥,0fh label, and
operation nodels defined froman operation nodel type,
to sabirespEndiiwrpRHe| 1k eprecehhenghyaigetdi ebdgathat can
be perforned by a transport a plurality of
envi ronnental data defined froman en- 20vironnent al
Thidatia eldrmtadepes wEachnenyhsenoeptamedakatisfaction and
representing rules for controlliagga,transport rout e

readfl zatiert AT Pt SnwediF et 1 PTeRY - wher &PnPPRE1BPEr Rlitomot
necEBERIrt YRE B VI S OPEOLALnHal a3k ¥ ReF8RCANNAR R of sort-
plurality of fields defining attributes; 25 - a
ingt pangperttingetowordogarlel interrel ating the operation
nodel s, the environmental data, and the resource
nodel s as nodes, wherein the transport network node
Thei siel@rzRd At idrpldl alid e sopshakion fRdehs ga¢Antageous
. specifying environnmental data according to which
1mpARMERCAL 1301 e s irheldceerpansabi eni srthsagshps re-
ducﬁag‘ﬂ' ‘a@”%heo%%%éee.pfﬁﬁeé‘tfg oy é!?§a%£?”8§8Eh1”%B‘EDE‘§Lr
nodel al ong with timng constTa Nt s bet wean
shipotntist where WD 20068 /nidmeldd RCT/ £P2OOHA006819ubd sl bireSavail -
blfurther advant ageous to utilize a plurality of
8P1fesource nodel s defined froma resource nodel type,
each resource nodel representing environnental data
avai |l abl e for use in perforningban activity and rul es
Thef@er@|P@@gﬁﬁ@@mggﬁqhnﬁﬁﬁﬁ%uis Yy 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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5 data to the activity; the resource nodel type having
a plurality of fields defining attributes; the
wa esepass networ k nodel further formed by thePCT/EP2007/006919
plurality of operation nodel s34ach specifying resource
nodel s havi ng environnental data used in perform ng
the activity specified by the operation 10 nodel; such
that both material and environnental data usage are
form midanemushby uvspdefent edrbynghettraasppettingetomordel ivering
k1nan| alégg Wi, th timng constraints between
the RIXF15%5. O BFeferred enbodi ment of a nethod for
nodeling a transport 15 further conprises an
eval uati on of capability for use in transport routing
An @ysnegh ol ¥ hedvanpagepusysnbadinpat nethsbdec owphiosi rig: char-
st AR UL ALY R ORET L0 PRIBLS Pllea wichin
the ei@sersf g ewo astayet probabscanhbeepor thenpthyy cdl ob-
. transport; defining a 20_plurality of_ environnental
jecdst 249 ch ERr@nvEPBRkehedy datgdelBnthe EppECeegemgion and
j entL.| - yles . f tral lii :
o L e PEL R REpORa la oo SRRt E89eRE in =
firasdt isontiesy repeesent ed operation nodel s; and
interrelating the operation nodels and the
envi ronnental data as nodes 25 in a transport network
In Rdeldvdheaddans pofbodeh¥Rt kKt ARAghy § 0EARA0BY ebR® undergo
plurality of operation nodels each specifying
fingn@ardrimant it eagmaltem whith hat enpehersspraasgopregedure.
and environnental data to which material is
transported; such that material usage is represented
Morewvidie tirtanspaidvamtidagusysdbentBe envihenmenpuliedata, for
system_ The preferred enbodi ment of the nethod further
eXaFEHSr iBEs SR PHIRRIGR 2 bf TRPRE BETSRt ndakRs Eacke applied
r
Ont%ﬁ%%%%%%ﬁ%ﬁ%%#&EP O€§8%%9%gb%%c%%?é from whi ch
material is transported and environnmental data to

I whi ch mat er.i al is.Hgﬁgs ortef; such that na&erLaI de th
N GIYYEFE rpriesemt® FRRS LY aRRBEPR et foFR fbgeide the
env@@@%%éﬂﬂélthQQQ.ﬁQﬁSéiéﬁ?lé s WBRRi ashinkht h@S refuirement

This preferred enbodi nent further conprises: definln%
datg pgiuealtnansgondsorechptel st trohed Fesbhecphisderl ob-

e e T SR oo AR ERRS RS BV R Bh gt

rules for allocating sup- 10 plies to carry out

transport processes. Advantageously, the activity is |
The, gpradignt &F tf;beanl%ﬁfelr]a’cfil%n %d%?e%‘?_%ﬂ PRt é?FEFQﬁ-é‘étlon of
thel BEVISSAMER MU §uy ASehOGi £l n NEFIESH | Phbhenlt 8BARRKEA] im-

network nodel. 15 The transport network nodel may
pactudtlier afrer ferhryy arhetlpt Upadis yobftlvperatdonimebiébsenviron-

ach_specifying resource nodels Vi nyi r onnment al
men G A PR eAE R S BT Yy (e Ae (701 1§ Bpect 11ed byornkhe
dataperablodimiel ;csuadrdied bt material and en- 20

vironment al data usage are sinmultaneously represented

by the transport network nodel along. A functiona
TheV i §¥eBk 1P LRk NS AE COT f N0 Op Ag?%@’ S i
eis dggﬁéfggéﬁgﬁgig. 2. f%gFuncffonal V?:%/ 0 eglﬁ¥ bﬁ§h1cal
obj®essription User Abstract user that is interested in a
Em ssi on Report

Additional advantages, special features and practical refine-

ments of the invention ensue from the sub claims and from the
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Qperator The operator of the ACCEPT system CoSP

Provi der of National shipnments T-Wb Provider of
WONRA0BO1B4 r oad operators WO PCT/EP2007/006919

2008/ 017434PCT/ EP2007/ 006919 5y and vehicles DHL Air

Express Provider of air shipnents Rasti Provider of

city-to-city distances Di stance provi der Abstract

di stance provider Use-Case Description Show Em ssion

fobshingt pEELEAL AR 1 bAPBKE! pPElE eAire dEXRILRSS mReRY o RN tinven-
for Air Express shipnments SE international report

tigeperkingr referaneenapi hel dskwpmest-s SE donmestic
report Report for SE donestic shipnents

Afterwards an especially advantageous implementation of the

invention is described as an ACCEPT-Implementation.

The preferred ACCEPT-Implementation includes an Automatic

Customer Calculation of Environmental Performance Tool.

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.

In order to facilitate the explanation of the ACCEPT-

Implementation of the invention the following definitions are

used:
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




| mport shipnments Inports shipnments from CoSP | nport
transports Inports Transports from CoSP | nport postal
W@ o8/ 0ti434 tances Inports International postal PCOER2007/006919

di stances(not i npl.

| nport Aig port dis- tances

I mports Airport distances (not inpl.) Inport SE
city-to-city distances Inports SE city-to-city

di stance from Rasti

I mport DHL Air express shipnments

[ nports DHL Air
4Jnnorts SE road

eXPr egsndIt SrafPPEl akBelahPkses
(perators fromT-Web |Inport Vehicles

nﬁ@lusleSEemm

hese dat abases

D|fferent di st an

Vehl che% we ogh T - b aAsﬂvapmageous

ol 1 owi Tig? 11 L bt aifles ttanpBEeGF o5Postal

Dat abege, DRSEr tRlrdMal - Hd-Hi3NCSrminal or
ce prOV|ders

any combination

VehicleType

A type of vehicle used when we don'’t
know which in divide that was trans-

porting the shipment.

Operator

The organization 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 service
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.




Source system Th
provi der (CoSP,

WQROO8H 0744 34PCT/ E

i nter-storage ar

exported Shi pnment

e Shipnments and Transports Express)

DMJ Air WO

P2007/ 006919 58 CQut AreaAn PCT/EP2007/006919
ea where the $Source system pl aces the

s and Transports for the period to be

cal cul ated. Fromthis area ACCEPT reads the generic

t abl es ACCEPT Sh

i prent and ACCEPT Transport. DM ACCEPT

Theabaga mart o
on a Custoner fag

Executi on order

r ACCGHH . sh@Nfadthsdé Mend@obLpat 86 EBWS total
r a period, em ssion and product type.

to creairmempdreught e the| eustomer

Paranmeters—in—AG
A . %rpara
for which a repg
procedures. Repr
fromthe product

M DT
LW ml

PT—rontains—run—parameters—for—5

et e TPelTGEF 1AL UG 16! DT hEShoREReSS to
rt wihe bewgiceabed byithensttied system and
esentation of how the data is inported

i on SWYRQ eRBOULR| Eunatéanans rovidd téne sup-

the reporting dgtabasg,,10 the 3§Seero§ stane
procedures; is described aﬁ/%rwar S 1n ’rmrle et a?l?ountry'
Thenfethali Ugetrdbl e dmficridmeas whie rexecid idnswpeeruser, lim-

create different
Description DB T

reports. 15 In | AE SP Nane .
abl estg1ng the access rights in ACCEPT

External User

Any user who is not Super user or In-
ternal user, 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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spQut- Shipnment Trans- port Copies Shipnents and
Trans- ports from DWH xFile and Transport to Qut Area

W@ 8wente3system | D =1) DWH Qut Area xFil e TransPOVEPACH 006919
CEPT Shipne _ ny ACG- CEPT Tratksp _ort 1 spQut_SE
INT Shi __ pnent- Copies Shipnments and Trans- ports
fromDWH xFile and Transport to Qut Area (Source DWH
Qut Area xFile Transport AC WO

20081087434PCT/ HP20074 095819 59 Trans- port system

LD N\
' “Distance The amount of kilometers the shipment

is transported.

Fuel Consump- The amount of fuel used per distance
tion unit, normally liters per kilometer.
Used for calculating the base fuel

consumption for a shipment.

Utilization see Fill Factor.

Factor

The ACCEPT system is for example useful to calculate emis-
sions for shipments. The calculation 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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CEPT Shipme _ ny AC- CEPT Transr _ art 1 spQut _SE

AE Ship _ _ Trans- port Creates Shipnents and Trans-
WQ0s81H8oHmM SE | nbound and _ SE Qut bound. SE |PGHEPRH07/006919

and __ SE Qutbound are currerddy _ | oaded by a DTS

package that is |oading an Access data- base, se
| nports section. QutArea Qut Area SE | nbound SE_ SE

Qut bound CQut boundAC-
_ort 2

CEPT Shipme _ nt AC CEPT Transp

Quality level

Description

Vehicle- fuel con-
sumption, max load
weight, f£ill factor

and engine model

If we know which vehicle that trans-
ported the shipment and the vehicle is
registered in T-Web then use data from

the vehicle

Operator-£fuel con-
sumption, max load
weight, f£ill factor

and engine model

If we know which operator that trans-
ported the shipment and the vehicle is
registered in T-Web then use data from

the operator

Vehicle type-fuel
consumption, max load
weight, fill factor

and engine model

If we do not know, vehicle nor operators
then use data from a default vehicle
type. This type depends on which type of
transport that is performed, e g city-
to-city, terminal, distribution or

pickup

Emission calculations

This section describes
sions for shipments.
Exact

Factor = VolumeWeight/

the different ways to calculate emis-

(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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2 spLoad- Shipment Copies Shipnments fromQu- tArea to
ACCEPT Qut Area ACCEPT AC- CEPT Shipne _ nt Shipnent 2
WQpwaatr4s E | NT Sh i prent Copi es. Shi prent s PCHEPI007/006919
t Area to ACCEPT CQut Area ACCEPdo AC- CEPT Shipne _ nt
Shi pment 3 3 3 spLoad- Trans- port Copies Transports
fromOQu- tArea to ACCEPT Qut Area ACCEPT AC- CEPT
Transp _ ort Transport
This embodiment relates in general to the field of transport

routing system. More particularly, this aspect of the inven-
tion relates to an extensible model system architecture for
integrated material and environmental data planning, and in-

tegrated transport and distribution planning.

Manufacturers and distributors commit to time critical trans-
port and delivery of goods as a regular part of their opera-
tion. Often, the transport and distribution transport is com-
plex, having many different material and environmental data

constraints that simultaneously affect the implementation of

the transport.

Due to the complexity of the transports, many different 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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4 4 4 spDVWPre- pareLoad Shipnent 1. Creates

tnmpTransportDi st with distances for all transports 2.
wEermanersnpVehi cl eEmwith em ssions for all VebQFER1085006919

Vehi cl eTypes and Op- erators ACCEPT ACCEPT Shi pnent,

Transport, Em ssion tnpTransportDi st tnpVehicleEm5 5

5 spDM.oad Aggregates Shipnents from ACCEPT Shi pnent,

WO 2008/ 017434PCT/ EP2007/ 006919 60 Shi pnent  ACCEPT

fort DMAECERY B i ARReBTal data to the activity. An envi-

ronmental data type is for defining a plurality of environ-

mental data sets. Each environmental data represents rules
for controlling a transport route of material between loca-

tions.

The operation model type, environmental data type, and re-
source model type each comprise a plurality of fields defin-
ing attributes. The plurality of fields includes a plurality
of extension selector fields that each allows a user to spec-
ify one of a plurality of extensions that augment a model
with additional fields and semantics. The model type speci-
fies a base set of fields and semantics which includes fieids
that select extensions that specify additional fields and se-

mantics that can be added to a particular 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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For example it is possible to define that a single transport
has to be emission neutral or that all transports of a cus-
tomer together has to be emission neutral, or that a certain
level of air or water quality is maintained in a place, a

city, a region, a country or in total.

Environmental performance data describe the ability of a
means to perform a task in relation to an environmental im-
pact. An example for this is the capability of a truck to
transport a certain amount of physical objects with specific
parameters - especially weight and size - with a certain
emission. For example the relation between ton, kilometers
and carbon dioxide emissions. The invention further includes
means with a positive effect of the environment, especially
devices for reducing the content of hazards components 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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Tabl es spRun Exanpl e used to execute Swedi sh donestic
for specific nonths All Al spLog Sp that used to add

W@ 200814 t he xLog ACCEPT xLog spLoadOpera- t oPCERPWDE006919
Loads operators and vehicles §3omthe T-Wb tables
Qut Area ACCEPT AC- CEPT Vehicl _ e ACCEPT _(Operat O
Qperator Organi sati on Vehicle spLoad- NodelLeg Loads
Nodes and Legs from Qut Area to ACCEPT Qut Area ACCEPT

el AEE_dodei ACChETehedrdafientad sakaadeds whad ma@dS al is
trgggégggég ;;gn;gggﬁéggegggfrSgtécggpxhich a physical object
is transported and specifying resource models having environ-
mental data used in performing the activity specified by the
operation model. In this manner, both transport and environ-
mental data usage are simultaneously represented along with
timing constraints between activities. According to the pre-
sent invention, to model a plan for a transport, a plan net-
work model is constructed upon the transport network model.
An operation-plan model type is used to define a plurality of
operation-plan models. Each operation-plan model represents a
plan for performing an activity represented by an operation
model. A resource-plan model type is used to define a plural-
ity of resource-plan models. Each resource-plan model repre-

sents a planned usage of environmental data represented by a

resource model.

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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| nports to ACCEPT Fig. 4 describes what files and

tabl es are inported to ACCEPT 5 fromdifferent source

poSYS! eBussPWnhP 888 BEWLR0HEEoPYShERB extenskbef 8L §bdel a
steps to add a new Source systemto ACCEPT are de-10

paxti¢bear bespect 10f Ckkat esarssosgdtpmocaddgprediingt to another

| npor t hi pnents and Trapnsports to the table .
asigPea? S RSk e (o bRERRA el Rl 11 8ReRRs of & users
t r &3 Shi v@aL Thapspratcagatd exaathibphech2calee@®ion re-

whi ch type of distance cal culation you need to

fexead ormnagi §50ibi€rty or Termi nal - pi ckup-distribution

cal culation. 3. To add a new product type and assign

It to a distance 20cal culation type, it is
Oneadvadd hgetusr Addli ahl aofr ahspdata s dHr eHeppacedur eciel unless
it fj%ggf"‘ggéf‘f‘f o1y e 02808, S 808; 89989 B 99 ¢he model.
A central control computer implementing the teachings of the
present invention may provide for date affectivity of models
using the families feature. It is a technical advantage of
the present invention to use extensions to define the ele-
ments of the transport or system being modeled because it re-
duces the amount of data that needs to be stored in a memory
device without reducing modeling power. 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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di JOr B0 SRAREENALY, 1 anshggméhg&m, MBBY ahOB$-de$C S 1 1ment
and ftp-connections nust be created. Operationa
tram3eert faces Qperational interfaces are created in
ad- vant ageous i npl enentations of the invention.
Afterwards cal cul ati on nmethods for a transport

In el 55 Bfr f€POostbagcReat Ng t@ahbBgol-BVEBt MBAedk8 using three
described in detail: Transport Em ssion Report - _
PTRATENI BRioh MEPeDHsan oppEatéser PeedlchyPal ahognviron-

o) ta | ow. _dj n S
e R S e
forf arveatr dexxbnGeoret al s deswt 1l prignmofiel 8@ wathukhtreensas2dciated

The ACCEPT. system cal cul ates the environment al
Prld%ar%r%qﬁ%le PSREHE Sr gBe AT pARAPL ARNdFBYIpyngental data-

pldd ANSRPIte SAIFELIp1 NI CA hSedf hor¥aL dgoubiNoYbe as a tem-
l[imtation named L. Acalculation is perfofned for
plagc it ednraite oh wedel edFout edanphg, t &r enwhsonmental data

W20Q08/ 017434PCT/ EP2007/ 006919 63 rt .of a.shipnent
LB Hhel DA 1T AR poF P2 ky o7 eRbaeheof o8 EPPBTbadn data.
EadltldCatiede i1 $sdhede S1MBATNhSQELE N1 O debréQ aBsS¥ehode in a

di fferent questions, S5total em ssions for a

e. g.
trqﬂﬁggqq(pqgwgﬁk(ﬁoég&g@g a user's transport. The model

types used by the system are extensible in that each model
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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r
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Unit Description Carbon D ox- ide - FoSSi fossi |

rejyltipg| imes enagspont feuvheal | non-renewabl e sources
WO 2008/.017434PCT/ EP2007/ 006919 64 Carbon Di ox- ide -
total CO2 tot [g) Includes em ssions from both

Opdenelehs enapdragni esevebbersesr weshNspeeden 0skaildes, Those

resources model may include transportation and/or storage.

An operation can use any number of resources, with different
run times, and with staggered start and end dates. Thus, a
single activity or a whole series of activities can be mod-
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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VOC, NVHC, CH4) emitted from engi nes and power plants.

Particular Matter PM Ey) |Includes em ssion data of al

types of definitions of particles(i.e.PN4O, PM, 5etc.)

Sul phur Ox- ides SO [g] Measured as sul phur

An BpusHe; 50254 | ALY ﬁBde@rQYmF1§0§he5EhvirbN%Ed@ﬁynfﬁbact
the energy content of the utiliSed nonrenewabl e energy
datgarf@rrsrirspot é8el apehysicahadbi ghtgdopesatiopsatthat just

mof Ind LBEYESTs SF Gy Mo CLESE or of ML DROOLES. thfser cne

eal released SSIon processes innuclea
envieaindgsc L | AREY Loquergy toR&o tawabl.e

Similarly, an operation can model simply the environmental

impact data for transporting a physical object.

Other operations can then combine the environmental impact
data with operations that properly consume environmental

data.

For example, some transport software defines operations such
that resources can be lcocaded just during portions of trans-
port time. For ease of interfacing 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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renewabl e energy carriers(e.g. RME/ bio-diesel, biogas,
Whr@waesE34 et c. ) and/ or the electricity producedP®@iEP2007/006919

solar-, wind- and hydro WO 4g
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thdheis PheseNbli84ShbeM AL alun@ii¥en Jrl MRt LL80ar At 4% being
The em ssions reported are emitfed within the _

tringponi ed. géoytapaiicbpoandanileadronD tiimef fWhg ald tis reen-
certal,n area, e.q. Eurqgpe 15 I L _non-electric - .

scfifr 10 o Sarn 5% er tain taread Ehgies, figle degn require use

of eleftetent t ragdbiiecesing el ectricity generation within
a certain area, e.g. Europe (UCPTE) 20 SEA -traffic

within a certain area, e.g. Europe and surrounding
op YRS /%ég'iéaéé fe&é#ﬁ'Qc@'9@%&@%”t%%%acdﬁéﬁmeEﬁﬁﬂﬁﬁies,
PS5 Te%rﬁnl cal syst%rrs e“calculation onl y covers
trammzsitonshys ezl | gbgeansct eddyort he idperatinen ranndreal
vehicle, train, vessel or gi reraft, This, K |
data. Such operation models define the activities and prece-
dence (timing) constraints in a transport. In transport, a
sequence of operations is referred to as a routing. A routing
is represented as an Operation model with a routing extension
which defines the behavior of that operation to be a sequence
of other operations. Similarly, the specification of alter-
nate resources, alternate operations, and alternate routings

can be done with an operation model and an extension which

defines the behavior of that 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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m nati on, personnel, cargo-handling systens etc.) 3.
Extraction, production and distribution of energy
Add%ﬂi@mﬁth1 Ene sshvhsohment fllefaspstype any fhaeld iarg exten-
atlo s, 20 evaggrationg g" Em ssions related to
Sl°>d é%%%%? BNt ST t19eP°duE* €8 - acci dent s,
confllcts natural disasters or technica
nalfunctlons) 25 ROAD Transport cal cul ati on nmet hods
A tﬁ%ﬂﬂ?%ﬁﬁé@?%ﬂoéhlﬁgﬁglléﬁsasgeVEﬁﬁcpéer§@§ln$ﬁeHDdels

whéﬁ%iﬁ? é?&%eés Haﬁegoﬂg g;ﬁgﬁog?taT%#p%§t|on gpdes
deﬁﬂnﬂukﬂdt(hkamﬁlbZOBBéOﬁgéB4ECHtER§ﬁ6ftOQBQkQ is to be used
to manage a particular. A user defines a level of desired en-
vironmental impact data by selecting model types and the ap-
propriate extensions of these model types, as described

above, 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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67 fault values relevant for the network of the

transport carrier. The sanme cal cul ation nethod is
w@ppBlhed34 egar dl ess of the data source. The f obPCDRPIG7/006919

vehicle data is used in the csd cul ati on: Tabl e 2: Shows

default vehicle types and paraneters, with typical

val ues. Vehicle type Max | oad capac- ity Capacity

utilisa- tion Fuel type Fuel Con- sunption Engine type

[tonne] [9s-by weight] [I/vkm Em ssion Standard

Delivery van 1,5 SO Petrol 0,15 Delivery van 1,5 50
Theygapirdl control computer according to the present inven-
tion may create a plan network model as a result of several
different events. In general, a plan network model provides
definitions as to quantities and timing for elements of the
model. For example, the inventory level for a physical object
managed by a particular environmental data may drop below an

allowable level.

The central control computer may create a plan network model
for replenishing the inventory of that environmental data.
Alternatively, a plan may be created using the transport net-
work model in response to customer orders. The central con-
trol computer of the present invention may create a plan net-
work model as follows. For each activity in a user's trans-
port, the central control computer creates an operation plan
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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0,15 Distribu- tion Lorry 8 SO Diesel 0,25 Euro 1- 3
Heavy Distribu- tion lorry 14 50 Diesel 0,3 Euro 1- 3

wolemsy1iBstri bu- tion lorry 14 50 Meth- ane O, BCEBEP®016006919
3 Tractor + Sem - 28 75 Diesei; O, 38

mental data. The system provides a plan model with inventory
levels, ordering policies and any other information needed to
plan the management of the transport route of physical ob-

jects in the transport.

Preferably the central control computer functions as system
for modeling a transport capability for use in a transport
routing system, the central control computer comprising: a
plurality of operation models defined from an operation model
type and stored by the computer system, each operation model
representing an activity that can be performed by a trans-
port; a plurality of environmental data defined from an envi-
ronmental data element type and stored by the computer sys-
tem, each environmental data element representing rules for
controlling a transport route of material between 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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av@éhﬁblésfeéfuﬁﬁelappbté@rmype)a@s@@tnwltweamdnmmﬂesﬁfor al-
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[ owm ng optiona erarchy 1's
nodes.

The transport network model may further be formed by a plu-
rality of operation models each specifying resource models
having environmental data used in performing the activity
specified by the operation model; such that both material and
environmental data usage are simultaneously represented by
the transport network model, preferably but not necessary

along with timing constraints between activities.

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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It is for example possible to allow operators of the systems
to implement a handling with regard to environmental data.
This handling is for example bases upon ecological standards

defined by competent authorities.

It is furthermore advantageous to»implement an environmental
data type wherein the environmental data type has an 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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Each operation model may specify another operation and each

environmental data element may specify an environmental im-

pact factor.

The usage of environmental data that may specify a range of

dates during which the model is effective.

A preferred embodiment further comprises a computer for mod-

eling transport capability.

Advantageously the central control computer comprises:

a data storage device operable to store data relating
to a model of transport 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.



10

15

20

25

30

0, 0133 0,0133 WD 2008/ 017434PCT/ EP2007/ 006919 70

Vehicles (MDV) in RURAL traffic MDV - Rural traffic
wd/edhisoia3gross wei ght 7-20 tonne, average SspeepCiitP2007/006919

kmh., [9/11 HDV/ EuroO HDV/ Eué®l HDV/ Eur 02 HDV/ Eur 03

HC 3,20 1,88 1,17 1,13 CO 9,52 5,46 4,74 5,53 NO 40,7

28,0 33,1 24,3 PM

It is further advantageous to utilize a plurality of resource
models defined from a resource model type, each resource
model representing environmental data available for use in
performing an activity and rules for allocating environmental
data to the activity; the resource model type having a plu-
rality of fields defining attributes; the transport network
model further formed by the plurality of operation models
each specifying resource models having environmental data
used in performing the activity specified by the operation
model; such that both material and environmental data usage
are simultaneously represented by the transport network model

along with timing constraints between activities.

A preferred embodiment of a method for modeling a transport
further comprises an evaluation of capability for use in
transport routing system on the computer system, the method
comprising: defining 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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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
w®20888743abl e 5: Exhaust gas em ssion data for PEBEER2007/006919

Di esel Vehi- 5cles (HDV) in highway traffic HDV -

H ghway traffic Vehicle gross weight >20 tonne,

aver age speed 82 kmh. [g/l] HDV/ EuroO HDV/ Eur ol

HDV/ Eur 02 HDV/ Eur 03

data from which material is transported and environmental
data to which material is transported; such that material us-
age 1is represented by the transport network model along with

timing constraints between activities.

This preferred embodiment further comprises: defining a plu-
rality of resource models from a resource model type, each
resource model representing environmental data available for
use in performing an activity and rules for allocating sup-

plies to carry out transport processes.

Advantageously, the activity is represented by an operation
model which interrelates the resource models as logical nodes

in the transport network model.

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




HC 1,42 1,72 1,07 1,01 CO 4,81 4,92 3,57 4,33 NO 35,5
27,2 31,5 21,8 PM 1,06 0,902 0,451 0,488 CO2 2642 2642

w@oshsn2as? CH4 0,0341 0, 0412

PCT/EP2007/006919
57

and vehicles

DHL Air Express

Provider of air shipments

Rasti

Provider of city-to-city distances

Distance provider

Abstract distance provider

Use-Case

Description

Show Emission

Abstract Emission report

DHL Air Express Report

Report for Air Express shipments

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

shipments

Imports DHL Air express 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.

these databases.

The following table contains examples of

Database Description

Distances Different distance providers

Source The Shipments and Transports provider (CoSP, DHL Air
system Express)
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0, 0258 0, 0242 SOx 0, 0133 0,0133 0,0133 0,0133 WO
2008/ 017434PCT/ EP2007/ 006919 71 LDV eni ssions
wdepioseiTasy data for |ight duty vehicles is onl ypCT/EP2007/006919
presented for the urban traffsg since these vehicles
are nostly used for 5 distribution in urban areas.
Tabl e 6: Exhaust gas em ssion data for Diesel Light
Duty Vehicles (LDV) in URBAN traffic. LDV - Urban

Ouﬁiﬁéé'CNUAﬂ'iﬂ@%%Céﬁoﬁé §Saf€hgwﬁéﬂgxtﬁebsbggag’SY$ﬁgm places

aver age speed 35 km h. Em ssion data sources

appl i ed d) @yl expefhed ephspinent s esrflsTaarsndopsedofr ¢ime period

15 the material presented. by _a conpetent so

Eni ssi on FohtT ol CHETTLBES A THEEPE| T 307 ng- 81 S6rGRT reads the ge-
control dewers ©dSl @Pphcedpn thishehedah@ductEem Thansport.
em ssions| W)2008/ 017434PCT/ FP2007/ 006919 72 Tahl &

DM AGHRHE dj Bee| Datryimrrent @5i BACFRAucEPBR8imkt hhe aggregated rows
abatenentch?%thﬂﬂﬁﬁhe§m§$Peagggf{gélOgmission and product type.

Execution order to create reports

The table Parameters in ACCEPT contains run parameters for.
ACCEPT. The parameter Period is used to set the month for

which a report will be created by the stored procedures.

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-




PM filter rofit EGR

Subst ance Ox. kat . (CRT) EGR (ret-

+ PVBCR filter (retrofit) SCRtPM filter ) Euro |
wWEEH8/0174% +2 % HC -90% - 90% PCT/EP2007/006919
59
Trans- system ID =3) CEPT_Shipme
port ny
AC-
CEPT Transg
ort
spOut_SE [Creates Shipments and Trans- |OutArea SE;Inbound
_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
spLoad- |Copies Shipments from Ou- OutArea |AC-
Shipment |tArea to ACCEPT ACCEPT |CEPT_Shipme
nt
Shipment
spLoad_S |Copies Shipments from Ou- OutArea |AC-
E_INT Sh [tArea to ACCEPT ACCEPT |CEPT Shipme
ipment nt
Shipment
spLoad- |Copies Transports from Ou- OutArea |AC-
Trans- tArea to ACCEPT ACCEPT CEPT_Transp
port ort
Transport
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
spDMLoad |Aggregates Shipments from ACCEPT Shipment,




-90% -90%
-90% -90%

WO 2008/017434

NOX -40% -40% -81% 81% PM -20%
-90% Euro |1
PCT/EP2007/006919

60

Shipment |ACCEPT to DM _ACCEPT DM_ACCE |Transport,

PT Emission
tmpTrans-
portDist
tmpVehi -
cleEm

F_Shipment

D=Domestic,

I=International, AE=Air Express, Bold = target

tabie or database

Stored procedures for loading of code tables

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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WO 2008/017434 PCT/EP2007/006919
61
‘er
Customer
spLoadCity- |[Load city-to-city distances from |ACCEPT ImpCityDis-
City ImpCityDistances to Leg and ACCEPT tances
Nodes. ImpCityDistances is a dis- Node
tance tabled loaded from Rasti. 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-

2. Decide which type of distance calculation you need to

perform. City-to-City or Terminal-pickup-distribution

calculation.

3. 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



10

15

20

-90% -90% Euro Il CO2  +2% 2% HC -90% - 90% **
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WO 2008/017434 PCT/EP2007/006919
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useful adding a completely new instance of ACCEPT database
and DM ACCEPT database it is useful to add. ACCEPT database
for Sweden growth approximately 2 gigabyte per month exclud-

ing distances, emissions, operators and vehicles.

Physical object Description
Handling of his- Historical data can be handled. It should
torical data preferably be used to just remove rows for

current period and product id.

Automatic produc- To maintenance and run the system, many
tion jobs, scripts, 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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PM -10% -90% -90% -90% Euro

-90% NOx
WO 2008/017434

IV CO2 HC -90%

PCT/EP2007/006919
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port of a shipment through the DHL transport system. The re-

sult from each relocation is then summarised in order to an-

swer different questions,

e.g.

- total emissions for a specific piece of cargo

- total emissions for all transports for a customer during

a selected time period

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-

ide - Fossil

CO, fossil

[g]

Includes emissions from

all non-renewable sources




-81% - 81%

PM -90%

- 90% - 90%

-90% Euro V CO2 * HC

WO 2008/017434 PCT/EP2007/006919
64

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

ide - total both renewable and non-
renewable sources

Nitrogen O- NOyx [g] Measured as Nitrogen Diox-

xides ide, NO,.

Hydro Car- HC [g] Includes emission data of

bons all types of categorisa-
tions of hydrocarbon com-
pounds (i.e. VOC, NMHC,
CH,) emitted from engines
and power plants.

Particular PM (gl Includes emission data of

Matter all types of definitions
of particles.(i.e. PMig,
PM, s etc.)

Sulphur Ox- SOy (gl Measured as sulphur diox-

ides ide, so2

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
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NOx - -81% 81% PM -90% -90%
Definition of vehicle capacity and capacity
waikioBosass on WO 2008/ 017434PCT/ EP2007/ 006919 H@I/EP2007/006919
65 :

power plants

System boundaries

Time
The base for the calculation is continuously updated why the
values are only valid for the ‘present’ 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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Cargo capacity is defined as the physical weight
carrying capacity of respective vehicle. The

w@alosuiass on of the cargo capacity utilisati onPUEEB2007/006919
data for the volunetric wei ghde of the investigated
cargo shipnent. The capacity utilisation is 5 defined
as the | oaded vol unetric wei ght divided by the maxi num
all owed carrying capacity. Ew _voi ccu vv. Wiere: 10

Em{¥4) snearghacapacot yhit bl 33l g acvoliifeesl areeiighil emented

. of shiprment i = Max all owed cargo weight i = index
innpeder CPBPlax| 15pi preRtatiendealohhehényentéps.:
Al l ocation of em ssions to transported cargo 15 Ful |
truck | oad The environnmental performance data for the
1. vehtath et nscidi omn deda inoagahbe, caegoishi anénssriap -
proportion to their volumetric weight, using the
folﬂgib‘&i/n‘g%?—%in-—h’?—gﬁ it oshi pment (1), Wi _ wi-vd E
\ Al kyd, Seix Lot g8 abeds £PL 00 transports via termnals
Inter termnal transports The transports between the
t er-mi nedveearel gl ed in the same way as the full
truckload. Distribution and Pick up WO
2008/ (ArABsPCT HRDD7Y 0oE9u® (Hoawe. dpvidensenpglbrol

per f orfrance ransport between the term nal and
t he custorrle?r?g( b%)?(ﬁ'):)i ck up and delivery) is calcul ated

as -f ol T ss pSr SoTRE FAd Rt h 88 8 FhNBh Bs Ar €aBgbehhadling
in order to represent different daily flow vol unes,
geogr apffiteeov RBgeo? dperhtions, types of
di ' ' vehicles etc. The total environnental
2 pe I%lhdugi o(fpall delivery and pick-up traffic to 10
and f roma®ach iefrasetudisutal ¢l Rivthadhbs, adbeahihg,
di vided by the total amount_ of cargo handled in the
t er m OB San HErt bR esult is an

O LA O Al W A6 ans 100

t er m ndlre taren C gieagsnsed, actogsh ghd i ofeswét &g ebc.)
15 vestigated term nal,K types. Wien jnformation about

3. t hé&xditst HATREH THI ta G e C bt 4 of energy carri-

origid/ delivery address of a specific shipnent is

avai | -
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-



able the systemw || recognize it and use the specific
char- 20 acteristics of each truck. The environnent al

wearkotmamnce for the pick-up/distribution of apsShERIWEM006919
is only depending upon the (veold unetric) weight of the
shi pment. Green Tonne 25 'Green tonne' -trucks are only
considered for the cal culation of the environnental
performance for the goods sent by custoners buying

faliht svsBh¥ECeeldignenfbrovnenhakt wpekl ofmimee tafaridivRs® car-
trucks, and the_load carried by them is therefore

riekc| HaRds#het frlenlabiani BALEPCt BE PPPHIGS maasxshess of

P sb0h S1I RS AP EPbDD YT UORI1E s The CRCAERT SShan the

cabhanbhtesoht ansports with cargo train in one ore nore
countries, as for exanple Sweden. In one advant ageous
i mpl enentation, only trains pulled by electrica
engi nes are considered. 5 Cargo units Data for rai
transport is given for the transport of the foll ow ng
Talghe gdb: uni$kows defaplr feehicbat aypes aod4pafreseters, with
contalner trailer (for road transport)
The en155|%% c%&cu%%%lons for trains are based on the

vened DRt gfvd:ne cargoapd&ec{ dl exi ng pﬁuélﬂ towal Uesmqiree
used forl these 15 units: Table 8:1nyestigated gargo
tYRﬁHts_fcr1QQQﬂr1tr%%%%h?%‘ EXRe go URHIPRAOReet| tYPE
car- ryiS e aci (58 ni | 11 onne] | 26. 25 28, 5]26
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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Cargo capacity utilisation of unit [% weight] 50%

50% 75% Cargo weight in unit [tonne] 14 14 20 Cargo
waoiBiok/o]4enne] tara 2,23 3,7 7 20 Train- apc/wed01006919

types WO 2008/ 017434PCT/ EP208¢/ 006919 76 The cargo

types are transported on different wagon types, for

exanpl e the foll ow ng Swedi sh wagon types: Cargo 20

feet40 feetSem -trailer

trailer

Lorry + 40 75 Diesel | 0,45 Euro 1-
Semi - 3
trailer

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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unit contai ner contai ner Wagon typeCont ai ner Contai ner
Sem -trail er wagonwagonwagon (Lgjs 741) (Lgjs
wo4ibsoLdgs) S Em ssion cal cul ati on The eni sSi OASI/EP2007/006919
reported for the electrical teaain are those enmtted
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
4. selHed ede a1 ©f vRDUWEE Plranmt srhkki exiterewdesduardddtire ap-
the em ssions related to the transport. These
enmiRsi®hs(@d e YHbh di vi ded between the transported
cargos in proportion to the net physical weight. 15
El ectricity demand The electricity demand for pulling
Tha dypragd vcalgestcalaulatedl dul at-8dare bsisegl tde data for
met hod suggested by the EcoTransl T project (also
on%dﬁgﬁ@ﬂg%g XA®); see EcoTransl T 2003. The cal - 20
culation is made for a block train of 1000 tonnes
gross. This weight is entered into the formula
Empgebent belve hs Tabhel 9, bEnginetabhd SxBhastr icdisaping combina-
ti&&gsunption for cargo trains. Goss weightElectricity
con- Traction Topography range (Wj sunption (EC
[tonne] [Wh/gross tkm Electrical Hlly ter-
500- 1500EC=675*Wgj; " WO 2008/ 017434PCT/ EP20Q7/ 006919
They el aheonr| 2etPrEpeyCBehBRdeMd SERGE 6NG 1t Stsded for
a1 020 KRLILOODIXKTDE B5cTRaRHI Eloahel hER@NGiNe. Suro
Transm ssion | osses There are losses in t
clagsifSigstsiom of the electricity fromthe power plant
to the engine. The | osses are noderate for 10 the high
vol tage transm ssion to the connection to the rai
mpnedd &G ordde | osses between the outtake fromthe grid
to the engine are higher, due to frequency nodul ati on
and | ower transm ssion voltage in the catenaries. The
foll ow ng val ues used by NTM are applied in the
cal cul ation: 15
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



El ectricity demand at engi ne[ kWel / t on-
brxkn] Transm ssion | osses between engine [%4 - power
w@riodoTuansm ssi on | osses between power [% grPdI/EP2007/006919
power plant 0,021 20% 4% |[kWel/ton- Electricity
demand at power plant br*km 0,028 Electricity needed
per unit 20 Next step in the calculation is to find
the gross wei ght of the wagons carrying the 3
di f f er entVélbadeds c4Mpu) uhht RURADe tiralfifdw ng Tar a
wei ghts and c%g 0 capacity data are used in the
MD¥ar c &4fito 2008/ 017434PCT/ EP2007/ 006919 78
vehabhe o égarmgq{td MNBgON: M A, Usedrifetrain
cal cul ations Cargo 20 feet40 feetSem=trailer
spaaidt @dnkai/fer contai ner Wagon typeCont ai ner Cont ai ner

741)@ s) Waggon tara [tonne] 11,811, 813, 5_Cargo
[gymit gAakboper m@gsmu%q' RADVORuES23 2Dv93Rr B el ght per
gross] cargo unit Tonne is a mass unit. Ift equals
HC10003kg0 , 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
Cco2 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.
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The wagon gross weight is connected to the carried
unit (s) These data are then connected to the
waadospiased em ssion per gross ton in order topdi/peR0bvNE6919
envi ronnental data connected 140 to the transport of
one unit 1 kilonetre. Electricity production A m x of
the electricity production in the Nordic countries 15
(Norway, Denmark, Sweden and Finland) was used in the
cal cul ati on. The production vol unes from each country
wer e, conmbined with the em ssion data for Swedi sh
LD | @1 $PLPEF generation. The fol l owing nix was appli ed:

20 ; Tapl-e LeApplLe I f
=m0 e RSO Aot B St se ror
thelanban 988aFfdrosponer thés2d%vihdlcdas pawemoz4, 13%0UNed] for
di%oa@rugi 8% Coal gonden5| ng power 7,1% G| condensing

W LHPYTC8BaP E28% CHP - oil 1, 2% CHP -
Nat ural gas
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



3, 7% CHP - Biomass(steamcycle) 4,7% CHP - peat 0,0%

Gas tur- bine 0,0% Natural Gas - Corn- bined cycle
w®20%01745P = Conbi ned Heat Power generation  ddu/spriooneheo19

of values (also e.g. table 142 is an exanple and w |

vary with tinme and between countries and need to be

up-5 dated The em ssion profile for this production

m x as presented bel ow was applied in the

cal cul ations. Table 12: Environnmental profile of

selected m x of power plants. Emssions / Primary

energy WO 2008/ 017434PCT/ EP2007/ 006919 80 Subst ance

Talylrg t7 :OnI ys}(&,%n PONEL pér‘?é].{ne égégwon%d{B%?bhs with

abatement techniques.

Engine Substance Ox.kat. PM- EGR EGR + PM SCR SCR+PM
generation filter (ret- filter filter
(CRT) rofit (retrofit)
)
Euro I Cco2 2% +2 %
HC -90% -90% -90% -90%
NOx -40% -40% - -81%
81%
PM -20% -90% -90% -90%
Euro II COo2 2% +2%
HC -90% -90% -90%
NOx -40% -40% -81%
PM -15 % -90% -90% -90%
Euro IIT Co2 +2% 2%
HC -90% -90% * * -00%** -90%
NOx -40% -40% -81% -81%
PM -10 & - -90% -90% -90%
Euro IV coz2
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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el] 130 [g/kwh O® total el] 115 [g/kWwh NO el]

0,26 [g/kWh HC el] 0,002

WO 2008/017434 PCT/EP2007/006919
73

Cargo capacity is defined as the physical weight carrying ca-
pacity of respective vehicle. The calculation of the cargo
capacity utilisation uses data for the volumetric weight of
the investigated cargo shipment. The capacity utilisation is
defined as the loaded volumetric 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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[g/kWw PM el] 0,014 [g/kWh SO2 ell 0,28
[MI/KWh Primary energy - Fossil el] 2,2 [ M)/ kWh
w@ziosmIM3E£NEr gy PCT/EP2007/006919
74

The environmental performance of the transport between the
terminal and the customer (both pick up and delivery) is cal-

culated as follows:

Some integration terminals are selected in order to represent
different daily flow volumes, geographic coverage of opera-
tions, types 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
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20

- Nuclear ed 1,4 Primary energy - Renew |M/kW able
ell 2,91 Calculation results The foll ow ng
wa@2do8oiass on result is used in the ACCEPT appl PS&SI/EP2007/006919
cation. Table 13: Environnenta performance data for
the transport of 1 unit 1 kilonmetre. Contai ner
bl ockCont ai ner block train 20 feet container trainOnly
em ssions fromLCl data for elec- power plant tricity
Th@eRECBPTOoByERmf haftlebgtkahsB38ts Wdth cargo train in one
2008/ 017434PCT/ EP2007/.006919 81 WO
Oro B8y ©1923RPETFEP2887/0069%9mR2e Sweden. In one advanta-

geous implementation, only trains pulled by electrical en-
gines are considered.

Cargo units

Data for rail transport is given for the transport of the

following cargo units:

° 20 feet container
. 40 feet container
° semi-trailer (for road transport)

The emission calculations for trains are based on the weight

of the cargo. The following default values are 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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SEA Transport cal cul ati on nmet hods Ship and Cargo types
5 The followi ng cargo types are applied in the
w@aosuiass on for sea transport: 20 feet contai PEI/EP207/006919
feet container, semtrailer, sdticulated truck, rigid
truck and trailer. The ACCEPT systens cal cul ates the
envi ronnent al performance 10 of cargo transported by
shi ps by applying data for a nunmber of representative
vessel s. The sel ected vessel types are presented in
Tabl e 13 below. Environnmental data for two con- WO
Thqo@@t@qﬂmm@wmze@an@gegrgdsgnt giréfegierés waaprg types, for

r o I see Table 13
ex#&é{§hgﬁée 2 ?Hgngﬁﬁg %gnﬁgg%H @?E%Sand vessel
type Table 13 Cargo units and ship types included in

RoRo Con- taﬁ%?g?e%aefeﬁﬁrgevc%% femler Qeé%%?l trailer

(ocean goinglit container container

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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Meckl enburg Vorponmern MS Deut- sch- O der, slow

newer, faster newer, faster A der, slow 6 600 TEU - no
wo/emsel74pame/ | and (<18 (>20 (>20 (<18 abat e-pPCT/EP2007/006919

descri p- kn.)- kn.)- kn.)- ®n.)- nment

rain

The electricity demand is thus fond to be 0,021 [kWhe;/ton-

brxkm] , as measured at the engine.

Transmission losses

There are losses in the transmission of the electricity from
the power plant to the engine. 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

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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tion no abate- nment no abate- nent SCR de- NOx no
abat enent Trel |l eborg Rodby Short Short Short Short

wEbBo17434 SE) - Ros- (DK) - Sea Sea Sea Sea Sea ROUER2007/006919
78

Table 10: Cargo and wagon data used in train calculations

Cargo 20 feet 40 feet Semi-trailer
unit container container
Wagon type Container Container Semi-trailer
wagon wagon wagon
(Lgjs 741) (Lgjs 741) (Ldgs)
Waggon tara [tonne] 11,8 11,8 13,35
Cargo units 2 1 1
per wagon
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




t ook( DE) Putt gar den(DE) 20 feet container

ri 0 40 feet cont ai ner

WO 2008/017434 PCT/EP2007/006919
79

plant 1998
Hydro 54,2%
power
Nuclear 24,2%
power
Wind power 0,8%
Coal condensing 7.,1%
power

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




00 Sem-trailer 0O 0O El 0O Articul at ed
truck 0 O
WO 2008/017434 PCT/EP2007/006919
80

Substance unit Only from power plant
[g/kWh

CO, fossil e1] 130
[g/kWh

CO, total e1l 115
[g/kWh

NOy e1l 0,26
(g/kWh

HC e1l 0,002
[g/kWh

PM e1] 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




000

Rigid truck
Em ssion cal cul ati ons -

gener al

wWQE D80 DU3A34PCT/ EP2007/ 006919

CO, tot [g/km]
NOx [g/km]
HC [g/km]
PM [g/km]
SO, [g/km]
Primary

energy

Fossil [MJ/km]
Primary

energy -

Nuclear [MJ/km]
Primary

energy -
Renewable [MJ/km]

81

0,2
0,006
0,011
0,2
1,37

and trailer
nmet hodol ogy WO

000O0O

PCT/EP2007/006919

71
0,2
0,001
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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84 The em ssions for the selected ships are cal cul ated

in the follow ng steps: 1. The fuel consunption per km
wao egoshhasvessel is adopted 5from published vesget/EP2007/006919

i nformati on or cal cul ated based on the engi ne type and

size. 2. An average em ssion profile for the nost

common engi ne types (for each vessel type) is selected

3. The em ssion per kmis found by conbining the two
enalteme-- 10nenti oned steps. 4. The total emission is

all ocated to one cargo unit by dividing the em ssion
Repeviahd €aver age number of cargo units carried. 15 The

AT AT on PrOCEUgER T Wil AR SSUR R T wagons
vessel types, see bel ow. cal cufFat1on exanple The
Seqdl-tuadtlieon i s i | L3t dated fby Elecexanphéyotmissdloter from

and sl ow RoRo vessel, &O der Dani sh vessel, DA
CIMBRI A). 25 Stept¥iCridl JEHRTAIPOFon PRUEST PHE Y yel

DaG@NPEIP QN 1les NOt stated in the vessel information.
The consunption is cal cul ated by assum ng a specific

fuel cons ion of 200 g/ kWh and a 85% power outtake
Coat§8FﬁF£eng%@3, ?48. 17,5 knots. Wth'&h installed
coghgbpe povgrkef 3936600 kWis the fuel jggnsunption

gi ven as: WD 2008/ 017434PCT/ EP2007/ 006919 85 FC =
NOg, 85 x 6609/%md, 2003=1122 [kg/h] with @& 3peed of 17,5

knots - 3 h = 1122 - 34,6 [kg/ 32,4 Step
HG & 3. veingg nigéﬁg%s 5 The enissiongpgg%iles are

pmsel ect ed lpggra] onot be conbi nation of foeb2type and
engi ne spee?. From known dat abases the foll ow ng
em ssion d9{B&MareOexfracted for the us®: 3k the
Pr-ﬁ5§¥lations for the ACCCEPT system 19 Jable 14:
Em sSions from Main Engi nes at crui se speed.
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-
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WD 2008/ 017434 PCT/ EP2007/ 006919 86 Vhal | et
Whal | et al. al. Whall et Reference (2002) (2002)
wa@hood90Q3) The RoRo vessel is typically powergdr/by2087/006919
medi um speed di esel engine (M38D) burning residual oil.
The em ssion per kmis calculated by multiplying the
fuel consunption by the ems- 5 sions stated in Table
14, yielding the results presented bel ow
tainer sizes and 3 different road vehicles are calculated,

see Table 13 for the selected combinations of cargo and ves-

sel type.
Table 13: Cargo units and ship types included in the ACCEPT
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] 0 (]
and trailer

Emission calculations - general methodology
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Tabl e 15: Cal cul ated enmi ssion for the sel ected RoRo
shi p. Fuel consunption [ton/kn] 0,0346 CO2 fossil CO2

wo 2608016 HC PM SO2 Prinmary energy - Fossil PrpaBEN2007/006919
energy - Nuclear Primary energy - Renewabl e Ig/km

[9/km [g/km [g/km [g/km] [g/kn] [M3/knj [MV/knj
[M)/ kn] 110 110 2275 81 130 1869 1419 0 0 033 033 10

Step 4. Allocation to transported cargo The total
The asgiscapaci fyr othé heetebeetiedhRpRoaves sall cuds teidatiad the

als 2. 000 | ane neters. The utilisation of the vessel is
following steps:

1. The fuel consumption per km for the vessel is adopted
from published vessel information or calculated based on
the engine 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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15 difficult to assess since this type of information
(often) is considered as business sensitive
wo pfosoasi on. A frequently stated CCU (1m) of BOPEPB07/006919
used in these calculations. Thss WD
2008/ 017434PCT/ EP2007/ 006919 87 val ue could be a bit
on a high end and shoul d probably be changed to 75-80%
in a future up-date. The share of the ship enmission to
FCat 0,86at66000 M@0 Lare2mefkgghli s then cal cul ated as
. Oy 0562 eshkehow, neter ga hWiy[I m 2000 Cargo
WIQC%pgciS/ ?/éﬁt ?I?i Engt' Fohﬁggﬁ% Ut ?I%’%e%gﬁg%e meter[In] 1800
Share to one | ane neter 0,056% The fol |l ow ng
proportions then calculate the em ssion to each cargo
unifypoTabl e iﬁ: Share of ships enission to each cargo
FQmi—qt——'GaM;ﬁl 'gﬁ?mﬁxarrpl e for RoRo vessel. Cargo
uniddhicl e | engt h Share of ships [In]em ssion
Sem -trailerl3, 60, 76% Articul ated1, 00% truck18 Rigi d
k d1,,40%¢trailer25. 25 15 The em ssion per cargo
St%é]iu% ??t hlvéﬁgf/SEngmbgsf'ﬁielsconbi nati on of the ship
Thernémss olomngrbhel sbaseestat edraboveschen e tedrbination
presented in Table 17. 20 Table 17: Cal cul ated
of ghiekioriRe pardcargenanfpPeedal EgPrat Kopwex Saplodases méRo fol-
loW%ﬁgE%mis¥¥%gog§ég1Z§§4gggégggg87%896%%% %%e in the calcu-
SubsSt anceuni t
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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Sem - trailer Articulated truck Rigid truck and

trailer CO2 fossil[g/km 831 1 100 1 544 CO2 tot[g/km
w@3ibsa17480 1 544 NJ g/ knl 17 23 32 HC g/ kn] 0, BCOEB027/006919

PMg/km 1,0 1,3 1,8 S2{g/ kngs14 19 26 Primary

en-[ M}/ km
Whall et Whall et
al. al. Whall et
Reference (2002) (2002) al. (2002)

The RoRo vessel is typically powered by a medium speed diesel
engine (MSD) burning residual oil. The emission per km is
calculated by multiplying the fuel consumption by the emis-
sions stated in Table 14, yielding the results presented be-

low:

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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ergy - Fossil 11 14 20 Primary en-[MJ/ kml ergy - Nu-

clear 0 0 O Primary en-[ M}/ kn] ergy - Renew able 0 0
w@200¥0888 type specific comments 5 RoRo vessebSI/ERNG7/006919

foll owi ng vessels are used insthe cal cul ations for

trans- 10 ports wth RoRo ships: Table 18: Sel ect ed

RoRo vessel s. DANA DFDS Tor DFDS Tor

value could be a bit on a high end and should probably be
changed to 75-80% in a future up-date. The share of the ship
emission to allocate to one lane metre is then calculated as

0,056%, see below.

Lane meter capacity [1m] 2000
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.



Vessel CIl MBRI A d der, Selandia Selandi a
newer, newer, Description slow fasterfaster Speed
wao kepl74dy, 5 2121 WD 20081017434 89 PCT/ EP20p71/8PH8 1616919

Engi ne type MSD 88
Substance unit Semi- Articulated|Rigid
trailer|truck truck

and
trailer

CO, fossil [g/km] |831 1 100 1 544

CO, tot [g/km] |831 1 100 1 544

NOy [g/km] 17 23 32

HC [g/km] |0,6 0,8 1,1

PM [g/km] |1,0 1,3 1,8

SO2 [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
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MSD MSD Fuel type RO RO M3O Sul phur [96-
content weight] 2,7 2,7 0,5 Abatenent SCR Lane

WOBG08/017434 6 PCT/EP2007/006919
Engine type MSD MSD MSD
Fuel type RO RO MGO
Sulphur [%-

2,7 2,7 0,5
content weight]
Abatement - - SCR
Lane meter [1lm]
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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El m capacity 2000 3000 3000 Capacity
utilisation 90% 90% 90% Utilised |ane neter [1n]

wd. 808027480 2700 RoPax vessels A RoPax vessebCT/EP2007/006919
carryi ng both passengers and sehicles. The RoPax shi ps
usual Iy of fer substantial volunes for passenger
pur poses. The fact that they are carrying such
di fferent types of cargo nakes the cal cul ati on nodul es
for an allocation of environmental data different. One
of the | ess conplex ones, allocation by deck type, is
sel ected for the calculations of data applied in the

TaPEEPY . sysé emrt d81 RobRLk h98sdl1510 vides the ships
emission in the follow ng way:

Vessel description
Vessel Mecklenburg MS Deutch-
Vorpommern land
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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1. (the nunber of decks carrying vehicles) / (total
nunber of 'cargo' decks) 2. the share allocated to the
wo ehwsoia3decks are then di- 15vided by the nunker/Er£007/006919
utilised | ane netres. (sane as for the RoRo ships).
Li ke for the RoRo ships, high quality utilisation data
is difficult to obtain fromthe ship operators. 20 WO
2008/ 017434PCT/ EP2007/ 006919 90 Tabl e 19: Sel ected
CaRgpPamnvessel s. 5 The em ssions used in the ACCEPT
nodel are rather high since the selected ships are
rather small and ol d. Newer ships are usually | ess
Da®! FET PPaflBole LaEHCEChRRENER! LEsERRAGId Yy 8% dr aShe
cl eaner engines. Vessels exist with half the CO2
tramspsronclnthenfgl iowingt congof unhesNO eni ssion (e. g.
due to_10 SCR de-NO, systens). The ACCEPT system
* shotf af et upeREREESHi th nore situation specific data
suppl i fr e _ship operators carrying out the
* tréﬁgpgg?% gg%%%%nlﬁvestigated vehi cl es. Capacity
utilisation 15 and fuel consunption data should be
averaged over a |onger period of operations (e.g. one
Th%e%?s_ov%ﬁgap“%rvg§§§%|Eyqu)are included in the ACCEPT
sy<£008/ 014434PCT/ EP2007/ 006919 91 Cargo units Data for
transport with container vessel is given for the
transport of the following cargo units: 5 20 feet
contai ner 40 feet container The follow ng two vesse
types are included in the ACCEPT system see 10 Table

TaRE PNt adtera SheP dynescessel typesmal | feeder Ccean
go-

Vessel type Small feeder 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.



vessel i ng Cat egoryCont ai ner Cont ai ner O der, nore
Descri ptionsl owM d si zed Speed[ knots] 13, 720, 2 Engi ne

wo yehBWSSD Fuel typeRORO Sul phur con- [ 96- PCT/EP2007/006919
tentwei ght]2,72,7 Abatenent 92 The vessel em ssion
val ues were calculated in the same way as 15 for RoRo
vessel s. Fuel consunption was given for a
specified/normal route. The cal cul ated em ssions were
al l ocated to thesmalnber of Ouerhi ged [TEU positions. The
fol |l om ng val ues wer e obt ained: 20 Table 21
Al l ocation data f6r%%%nt ai B shi ps.
W)2008/ 017434PCH/ERRO07/ 006919 92 Smal |l feeder vessel

Qcean go-ing TEU capac- [TEU ity | 800 6600
TEU capac- [TEU]
ity 800 6600

CCU - Cargo Ca-

pacity Utilisa-

tion 80% 100%
TEU posi- [TEU] {640 6600
tions

Share to 0,156% 0,015%
one TEU

position

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
S0, [g/km] 2,1 4,2 1,1 2,2
Primary en- [MJ/km]|1,6 3,2 0,8 1,7
ergy - Fos-




CCU - Cargo Capacity Utilisation 80% 100% TEU posi -
[ TEU 640 6600 Lions Share to one THU position
wd2008078s 015% The envi ronnental data per cargorErioh7/006919
can now be cal cul ated. The foP¥owi ng results were
obt ai ned: Vessel Description Speed Capacity Abatenent
Substance unit Small feeder ves- Ccean goi ng 20
feet40 feet20 feet40 feet container container
sidont ai ner contai ner WD 2008f 017434PCT| EP2007/ 006919

Primary en- [MJ/km] |0 0 0 0
ergy - Nu-
clear

Primary en- [MJ/km] |0 0 0 0
ergy - Re-

newable

Summary of the results

20 feet 20

container feet
con-
tain
er

Ro- Ro- RORo RoOoRo 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 0Olde newe ne 0Olde &6 1 0 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




93 Si' Primary en- [MJ/km 0000 ergy - Nu- clear
Primary en- I MJ/knl 0000 ergy - Re- newable Summary of

wo bspoeasy ts 20 feet contai ner 20 feet con- tapdr/EP20006006919

lto- RoRo RoRo Ro Smal Cce I nsa | n-Pax PaxRo lan ter
ter- feed go- ma- no- ering dal dal yes-tra trai selin
n wwth LCIl out LCI Meck MS aide newe ne aide 61 0 1 00

st r_slow TEU

ton ton- Vor- sc¢h (<18 erfa (<1&nes nes porn- |an kn.)
(>20 st kn.) no )
scC
R
de
NO
X
CO2 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 )
[g/km 2,1 1,1 0,2 0,17
'S02 ] - - - - -
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.




mern d- no kn.) er - no aba abat - no (> abat te- enen
abat 20 enen men enen kn t WO

wQop8b0u3A34PCT/ EP2007/ 006919 94 - Sc de NO pCTER2007/006919
fos- sil [g/km 122 64 8281 [gFkm 122 64 7371 CO2 tot

The calculation processes are carried out with different data

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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[g/km 2,5 1,9 0,20, 2 NOX [g/km 0,09 0,0 0, 00, 00
HC 062 061 [g/kmO,14 0,0 0, 00, 00

WO 2008/017434 PCT/EP2007/006919
96
. RMS FILE TRANSFER.
d T99 EXTRACT.

The scope is to give easy and potentially secure access to
external users (Customer and Suppliers) and internal users
(Sales representatives, Quality assurance, 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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PM --4 83 119 [g/km2,1 1,1 0,20,17 SQ2 Primry
1,6 0,8 1,31,37 energy - Fossil [MiI/k nl 3 7 Primary

wer®sgy7434 Nucl ear [MI/k ni O PCT/EP2007/006919
97

dependent third party. The BU report their carbon emissions
(and at the same time their carbon demand) to CM on a quar-
terly basis and pay a previously agreed price for each ton of
carbon to CM.

Carbon credits are handled by internal and external abatement
projects. Internal projects are represented by alternative
vehicles using alternative or (partly biogenic) renewable -
fuels. Energy efficiency projects or green energy transport
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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0 10,9 Primary energy - Renewable [MI/k m O O 21,80
Afterwards standard operating procedures(SOP) for
weadokiage WO 2008/ 017434PCT/ EP2007/ 006919 95 AEEEP2007/006919
cal cul ation processes are car¥8ed out with different
data nodules. 5 A preferred enbodinent is depicted in
Fig. 5. The follow ng sequences of activities are to
be preferred; dependencies are shown for each step.
Thﬂ@BﬂﬁmmktId§$F¢£h¢$Lth@EEdeVBﬁualN@peBEEQRE EE@QQESes
L1 B REPORT GBB EXT/ LI ST
thdt Jete T b BARAVETLRRF L BECY L RERLEPERESD )™ SERAEST
dettd1 1 BS files. ( MANUAL TAR BACKUP ) DAILY SAVE &
REGULAR SHI PMENTS. (MENU | BM305) ALLOCATE HANDLI NG
The e s NpE DPSCHURTLBgu{ sShEsLPEBNBSD FhREEUEARE| RYQCEESses

R R Lﬁ’%ﬁz@%@#@%ﬁ@%@@ﬁ%%& speple-

mevENt, | BMBEESs $ e &/ARb OUSe REPERT Sfor MERR £BbB3h) acE€olYit@ng but
A | B. T99,
necessary for the functioning of the system like the finan-

cial accounting processes.

Emissions footprint methodology (Process - 2.1)

The BU that plans to offer GO GREEN products or services is
responsible for specifying emission values for their products
or services which should be done according to the 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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SET PERI OD END DATE. ( MENU | BM340 ) CHANGE
PARAMETERFI LE. ( MENU 11114520 ) 25 VAR QUS REPORTS. (

wEkdoBoRERORTS - AFTER ) E-MAIL TO ANNI E. PCT/EP2007/006919
Capel | a tapes. Slet fil%r. MONTH END FI LE
HOUSEKEEPI NG. ( MENU 1914340 ) 30 MONTHEND FOR
I NBOUND. COPY OF A I B.T98 155 MONTH- END

WO 2Q08/Ql7434PCT/EP2007/006919 96 RMS FI LE TRANSFER
TOEMESTRACTS etcope. is to give easy and potentially

secure, access to 5 external users (Custoner and
* sufpfiBrehudssi ‘?rﬁ%?%’rpﬁ%%ﬁlsofS%F%sa9§ﬁﬁésé‘ﬁtt§9ﬂ\?é§9y in

Qal{iy Rsswance, Anal ysts and maintaining of the
system. The access could be preferably done from
o a coiparylawdntsidect 1én ext efi@l mandal nher palll as the calcu-

Oper ation Process Map Thi s chapter glves a hig
| ev@t iR i 8§ cind @%ﬁ&%{m%ta%lwo%égség GFePﬁédG@n the

GRERN el latd %}@Jg urﬁlg ) COLEWRLNCERS Wﬁl Chlﬁiélsthe CM.

that are visua |ze A conput er
CM aqukppadnwdiffemﬁm&wmathmdmﬁmgueé han- tB6 dhilngl€arbanof

Mana represents referred ub of the s stem
- aingats G S TS P R etk cenpl SeR U ERE - Mei-

theqemds@r&qéwmldtmr f&ér&@o@é@ s8edoandneanker cycle
credits are retired. |s Car bon nagenent conputer

as sies safardr vt Jcmluaé@?rcmnqmecwi@eméi@naﬁpy gheoemission
foot?ﬁ*&%l’l:s'& %rfoc{l.%c#qﬁeh ér‘pag?(:%alt lﬂgpdbggﬂt fagglologles

rangement's on bo & démand an
car®iode.i Onddw] desresisl s Ctﬁ'lé hea flodr | @hpasi 0gsBErsel Ith@Ofa-
GREEN prod- ucts to their custoners and, in nost
cildtdes t¥RAC%ddi - 30 tional revenue for this val ue
added service. They are al so responsible for the
calculation of the emssions related to the shipnents.
1. Thém.mhathpﬂnpmxngxﬂpgﬂQﬂtﬁnsmm¢hﬁb@rdangonoeaiHeﬁbné per

SRS STt S LAY LR L scns

paptry thﬂwere&udl%@rdsé&eﬂdr G, S Ssiens (aadighding
the same tine their carbon denan to CMon a

quapcsong Fast s lderaiad & pridis dlsigmenteclrpriperted using
ea%ﬁetw%Mﬁfé¥HJ%g]6éééjgub—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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5 Carbon credits are handl ed by internal and externa
abat enent projects. Internal projects are represented
whyooshiasnati ve vehicles using alternative or P@EBEP1097/006919
bi ogeni c) renewabl e - fuels. 1BAergy efficiency
projects or green energy transport such as sol ar
panel s on sone of the hubs is also included in 10 the
internal carbon portfolio. It is advantageous to
A) Ruxpese ardi$e¢epeeni ssion reductions fromvoluntary
or Kyotp abatenent projects. 15.The focus of t.hi
Th R T 17RO T hBSE pPOCESBEES L FSENSAEPaYedant o POt EOT-
up GRS @6 C Ot & Nfe t 1BESE0BK 06 8S B8 daRtchh@y@dlctis within the
produced in these processes need to be verified by an
opgFafepehdehte t PPErphiepalThandobé ldpagasysieprocessepro-
vid&l s i carbon PBAAYENENE B epdR.dehaibd AUNg . ca1-
I N the operation process map in Figure 7. The
culopeirdais o Pred®s Sonaghi pmehvi dedtellnahduk aiar £%cho movement
. represent the processes within the participating BU on
Int e PERIFRG HeP (top part), the processes within CM
(second part) and the processes for purchasing carbon
credit frominternal 25(third part) and externa
If (Uotg arhpdBe)tenojecepprdhebeipr beedsestand thwiamtdgemus to
that need to.be verjified are highlighted b re
peihR * B AR HFGh FRROBH BrbLo5Ess = FEur figem the
caldeiaidish afterwards. 30 Operation process details WO
2008/ 017434PCT/ EP2007/ 006919 98 Thi s chapter descri bes
the individual operation processes that have been
t]ined i n the previous chapter in greater detail
B)Sﬁﬁgéﬁgﬁkﬁékion di sti ngui shes between those core
Thepnoaees sesx toddiadgar eakesevand bototithe gailbdirect emissions
accounting and those supglenentaty processes not

reladied it tf _?W%%‘PBBnO cEBﬁnFPh@mB{}FSnEEgg‘s&P? fyel com-

budthrd UnEtdniith pk140€; S¥86L8Thei KRokBeoki pABCLBhicles used
accounting processes. 10 Em ssions footprint

by retthwoddl mapt 1% ocBsa - £ 2ra}y FhepBthiharepbiirs to chfrbon

G0 .GREEN products or, services.is responsible for ., .
emig T P o | SR SR L PR O R P OB BRfcfacTaisies (hubs
etS6r \d qascathiLhe 5wl Wa bee doBea ag68! drng ﬁn@thbao&bggs does
and the two_different methodol ogies specified in this

neidhgst eonsrder Addik Honal epsisasang be hbRetéfet vahenof
i ' - N c [ ... The BU
the e I R o SRR 5P 0hnP e, 588e5001 ces
at least including the following information: nane
and ty of . product_or services expected em ssions,
Fors e LA P a1 | CaS (CRPESPORE. FBSPRLPRE) Dor Shipment
theC RRitgR D13 16l iGih al 4190 NBE HRe 4 Dok 981 8R, chPBudg¥Abn and
25expect ed vol ume of services sold to custoners
emiggient ed lapataornf Eakpoiorredlicelavetdedifsodefined as the
co nsat i Th U yeport 0 on_a_chose
cal A TRE I oy dHEF crict b ebe bt Sher b ThRIT af FofLed to the use
of &teoddiffetehtd Meddmmndl t rINskdrper ioefBas8 emission alloca-

_ plausibility check on the calculation and o
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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the docunents and infornms the BU of the results. CM

and the BU agree on the nethodol ogy to cal cul ate the
wOoB0300REH17434PCT/ EP2007/ 006919 99 em ssi ons PCT/EP2007/006919

footprint. OCMincludes a des®fiption of the agreed

met hodol ogy in this manual. The relevant section of
the manual as well as the calcu- 5lation files and the
docunentation are referenced in the service

The eyeanggereentat di sidpdbénweer tdd fBgremd )t mardr CN legs
: i fferent _nethodol ogi es for the cal cul atign
T Y CEPB o BREESN NS PR CEe TS F B S HE way
freeryvtsesrideht ber i esi 88k0R5 a8l oot heti ggireemhelise gasefeneric
nor_the life cycle 10 assessnment data is taken into
exXankt def at YBhCRbr LegE ehi ddiférreast shilpmesit spr oduct s
and services. For both nethodol ogi es carbon is added
to cover the carbon em ssions fromthe facilities
TaKindpsietc. accddni. thet hboket bamlupedpfacacirsspeed fuhe divi-
. carbon em ssions er_shipggnt are Cﬁlcula ed ex- post
c

p ,
S19s0 e t ARIBHEREF ohE LB ALhd SFERTECLETSY fGrbon emis-

sidi@NSPPit 841 08, 48R LARgMAALS 8Ghobe 284 ahleert &ddfding to
the shipnents transported using the NTMfornula (see

the e kkevien 9¢neradl 2princhelecp- down approach aver age
carbon em ssions per shipnent are cal cul ated ex-ante
i n case-studi es based on nore aggregated vari abl es

1. i kealoilexamphe dbstamMeeakbrnaticanakgf uel consunption
(account abl e for the_ship- 25nments) of the SU divided

2. py GHECUR B HRPbERS bf CORPPIPHERRS Of sEBesyshdedts aywed for
0) .eak ﬂé@ﬂenentation (cal cul ation, sources and
val ues) of” these net hodol ogies is described in section

3. 0. Q0lcHia29081917d484PCGIMER2AO67E0069tBel @ hAr1RUCRpeading
and Scope, This section descyribes tge ge$eral .
metHbde § ¥R LOLY I upYBppfBgchicFhFensumption for
metdhedpliagy is used when systens within the operation
(i.e. operational- and billing s¥stens) and pro- 5

4. vi delslagates filee dembsseouerbd facheahspment, based on volume
cal cul atjons. I L ons e d ' Level..
and Gt i BB RET s RO RO Se S, SHPBUERY RCEiny
t he Batdrorefupleppretacdl ¢ suss@dfort eashallggnt ageous to
10 performa valjidation test repaort with_the results _ .

5-'fr&ﬁqiﬂ?%ﬁﬁ@&ﬁ%&?%ﬁ.fFSmEEQ%r@bfﬁﬁﬁent legs of the ship-

ment
6. Add the emissions from all shipments per product and

customer ID
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
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The used net hodol ogy takes into account all direct
em ssions 15 related to the transport of the shipnents

wo pomsnifags fuel conbustion in the vehicles incledi/pe07/006919
those of the vehicles used byogubcontractors. In a
first step this relates to carbon em ssions. For the
carbon em ssions fromthe facilities (hubs etc.) a
fi xed average val ue is added. The net hodol ogy does 20
nei t her coosiaeriadidyvidoasl legi ssianshipmehe |ife

cvel o n-F t hc\ f ||a| S Nnot
Fa§§§§é For thEXBARBRFAPRON of the transport enissions Unit
DiRtandy prent ggagﬁééufo&“ éébfflgfﬂég”SY EEE""E?H TS O &
calculatlon em ssion all ocatron m SSFon

Fued| eulrat i on |$Adefageﬁ asel heoaslitpktabhobrokpkhea ftiet al | 1 /km
vehi.cl e em sfsi ons related to the use of the different
SURREE ST f trah%%%%? ewh¥P8as eni ssion all ocation
VaEcEi i é&if’?éll?ﬂ&‘ o SR B FoL00 el Yehicle g/l
V|dual slhi pnent s Istinction i S necessary

embssause typlcahdyfﬁ@lauseﬁlthetheaeppoﬁfscnmeg.than
,one shi pnment| for the different distances and its
3&MPdsi ons tHerefore need to be shared by the

FikB@l ¥l SN APERLSe) \\/@léé’uf‘éylégé?gﬁ{%tEé&‘UF’l‘al&&%U“’ g

101 The transport 1S divided into erent] nunber
sithI@@éuaccor@WMQStooth dsédefentairanspnspowbde$o

used on the mqy ts h desti nat.i on.

Figure 8 gi Ve %Qﬁ%Be ?t %Q%n%?% %F ?Wb?ﬁé?nﬁeﬂgrépg

di fferent shiqumeatstr Sadakiagaingo account the above
outlined fadtors and the division of the shipnments

LopAf 8adChf-er difaximem t by taadonf etesiehiclel ased.t o t

shi pment can be cal cul ated according to the
o=f3fY

OW Ng g§

neral principle: 10 1. Calcul ate the

Loddshaneacf-or
consunption

total cul ate thel g cretuakd gsiend. of the vehlcle dependi ng

eaLeray) 2shépe Cof al GadiDBgT88bacity that
of the vehicle used for each leg 3.

oo

Vo‘i.ah{[g VBIII LI g

or each | eg

Wes§hpment, bdseityon stolpmensei ght of the shipment and
jJacity and fill

d c

légullpal UII

||c l 45im |u |uc
Mﬁé,%ﬁ- oca e e em S%?Ol?]% t

factor of the vehicle used

Fixgd 8®&F-I eg
si&ﬁgsvgﬁughe
shi pnent's pe
fothégeigener a
.calculate tHh

U d i R G U BRY oflke favarase aiFeeEent

r proég§${ Hﬁﬁ%%§?%§e$£%§?£§9%% gﬂéaﬁbbs

letpri nci pl es the applied fornula to
e carbon em ssions for each | eg fromeach

E1Q%i pment is|shown in Figure 9: The factors used

in this Tornuta 1or the em ssion cal cutationm 30 are

expl ai ned in Table 22.
For further explanation of some of these terms see the glos-

sary.

Depending on information availability different it is possi-
ble,

of the factors in the calculation formula

to either use generic values or specific values for some
(mentioned within

brackets in the table above).
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WO 20081017434PCT/ EP2007/ 006919 102 for an i ndivi dua

| eg of a shipnent Factor Explanation Unit D stance
wor@mbemaey f or each | eg of the shipnent. km Fuebcmer2007/006919

sunption (Average)fuel consumpBi on of specific vehicle

type. 1/ km Variable em ssion factor Specific em ssion

factor for the vehicle and fuel used in the specific

leg. g/1 Fixed em s- sions value (Average) value for
Em$petohscfaptppliate meybesiologyy (Pyedes -ai2r. I)r anshy tdown

to account for the higher em ssions during take-off
ap%ﬁﬁa?gnding. 9 Loadi ng Ca- pacity Maxi mum payl oad of

the vehicle used. t Loading Fac- tor (Average)share of

a) | P@FbHBeCaRaCKEYpLhat is actually used. tho Vol une

This section describes the general methodology of the top-

down approach. Using this methodology the total carbon emis-
sions of a specific network and all its transports is calcu-
lated, based on available overall data. Carbon emissions per
product (shipment) are calculated by allocating the relevant

share of emissions to each product.

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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Wei ght Measure to account for bul ky (low den-
sity)shipnments. t Fixed em s- sions value for facili-
wo b@soiised to account for the average direct ceelRP2007/006919
em ssions of facilities |ike19dabs etc. 9 For further
expl anation of some of these terns see the glossary.
Dependi ng on information availability different it is
possi ble, to either use generic values or specific
Thegahirimbor regoneremenhe fact che idocuientaltdonatiren as fol-
formula (nmentioned within brackets in the table
10%%bve). WO 2008/ 017434PCT/ EP2007/ 006919 103 Emi ssi ons
f oo j 0 0 c - 3 - :
R R e e
t hechedenal a ne¢ hedehogytof thhertadpvdawndappr eatirces
Using this met hodol ogy the total carbon_em ssions of a
* spe?iPrichevapPrlafgSEFiPEiont pPAnsper £8licslasion amned the
bas, n .1 abl raLl . . ho L.SSLon I
P odist TaHPerdnt fodd By 1L Rty ROPPETERR e B Ea
relslveat) 10 share of em ssions to each product. B)
Description This nethodol ogy is based on case-studi es,
* whizhdesergptiern-onswhathgat andependthg omlrhé ageda average
an ci f4 T- t val le,Ln_the.rel eyant
0 s EA v Ldes XS FRRRLR £RY Buplardinofr T oan e
avetageve atakcfibat 1 bes dbr e€dbmparbesonegbsstherpakailable
product or service. The em ssion value shall be
cal %ted ex-ante and revi ewed on an annual basis. 20

The ce-of th ase study foll.ows the steps

* beﬁ%ﬁ?gﬁﬁégggs fi%%%r %ﬁ ?guf88§ogﬁﬁgn?reégﬁogpgglgﬁdOn
SOH@es i canshe bt aNsPariefcyhe Icmdgndi EMeandrspeeicf e . g.
network for relevant product and services (wth GO ,
GREEN DGR Hes 227 Dypehbinkeetiddcase aof rpwbhéshpdkstudies,

SUGIAAS B Uand Sl 00k SHMPLL 0o bt § 1 ho
i s not availal?e a node o# t % %%?moriggégu?gﬁggpah Case
cormst rivdteathdly shefSorate ngystemstransport kil onetres,
vehicle types, loading factors, 3. Gather data from

*  pr GURISHIP SRV P ik ke GREREEN Bhe Boterpaiudhtas
volding-and H’&‘x}egg&eérf c!xe!@a\’r?rﬁef@ﬁe@}kééc%rgﬂgf&sibi%%ty

purposes. 4. Add an estinmated value to cov em sSi
fromfacilities

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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WD 2008/ 017434PCT/ EP2007/ 006919 104 The m ni num

requi renents for the docunentation are as foll ows:

wo s@sepasent and clearly structured Exce

spr eeclshe®YH7/006919

including a reference to the1ioel evant data sources 5 a

bri ef verbal

data sources (could be included in the Exce

spreadsheet)

description of the calculation and the

a description on whether and how t he

Talohé¢ c2B at@demveewgen the applieénmeshodolabies \er éhe BU
checked for plausibility by alter-10native

caleul ations or
cat—CcthHat--0hRs !

ORsiafticit Wit he
how it can be ohtaj ned by t!

PnnpaLLsgggtﬂ_oLheL—a¥aLLa

hle data

a

deddasdoiagor mati on on

-

hegd

I theverd

I
BIFShes™

Pur pose and sc

20 Cal cul ate em ssions footpnimm 1HRrQeRsSS -
ppe This section and its sub-s¢atidom® Inter-

4

(e.qg. hard copies or hyperlinks 1 n case of plb
DHt BHesssdbnang and cont act daia Iofterhe st af f

responsi ble in|®ase of internal software sysfens) a
EWﬁ%ﬁ%iption on|whet her and hgwi¥&di nternal gata

Sources nave bgenm or can be ghecked for prausiy iEstic

2y A

the applied et

hodol ogi es in

the BU Operatio

DHfedemnnes HEK i Pl enent ati on 2% ieMadheldgeneral eni,ssi qn
cal cul ati on nefhodol ogi es desg@%yg%drh§qgti)HaGlPS' e and
used by indivigual BU for their different "proguaiztard
services. B) Inplenentation 30 An overview on the
appl i ed et hodpl ogy per BU and respective GO GREEN Parcel
DS services is shoywn in Table 23: wg
Ge2QR8,017434PCT| EP2007/ 006919| 105 Tabl e 23: Qyerviéw on

NPURistPackchen)

Further products and further BU can be easily included as ad-

ditional sub-sect

Calculate emissions footprint (Process - 2)

tional products

A) Purpose and sc

ions.

ope

- TD interna-

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

B) Implementation

, DOX and WPX.

To automate the emission calculation, DHL Express uses the

software ACCEPT

mental Performance Tool) .

(Automated Customer Calculation of Environ-

ACCEPT calculates the emissions ex

post. Data from the relevant IT-systems are imported into AC-




Descri bed in sub-section Methodol ogy Bott om up
Top-down DHL Express Europe O TD International - DEL
wexpsesa3dJK 0 TD I nternational (de-scribed in BT/EE2007/006919
Donestic and DD Inter-nationaloesand Donestic Deut sche
Post Germany O - Small Parcel (G een PlusPackchen)
Further products and further BU can be easily included
as ad-5 ditional sub-sections. Calculate em ssions
CEPGot pignte( PPooesd ined) theTDaitat €lpatsi dioal auricdiicirs ddl cula-
. A) Pur pos ﬁ scope This sub-section describes the
tip ﬁgﬂtgfjﬁg Tof the general nethodol ogy described in
sub-section 0 to be used by DHL Express Europe for the
TD International product line. For the 15 foll ow ng
Talpl@d&étéu@mGREEN eanehpplehesépnasfatihgl d@t@ddﬁe@es (indi-

T nt ation
5 vidiRh FerTReeah  <and el Bal & FORF DR ERpELEY G,
caé@es&Qdﬁoétwar ef6CCERE (At apateduCed! Qe healcaulAatlianon
of Environmental Perfornmance Tool ). ACCEPT cal cul ates
foymelaniseponssexTpbse. 2RapRdf FéFERe %P el evant
| T-systens are inported into AC

10 Table 24: Data sources for the different factors of the cal-

culation formula

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/ 017434PCT/ EP2007/ 006919 106 CEPT. Figure 10
outlines the data flows for em ssion cal cul ati on using
WO\GHOBMT434Tabl e 24 summari zes an expl anati on of pdhEP8L/06919
types (indi- 5 vidual or avenage) and the data sources

(software system case study etc.) for the variabl es
used in the calculation fornula (see also Table 22 and
Figure 9). 10 Table 24: Data sources for the different

Volume f act of Spegfiftike |CElec weaghbnof cranil shfFpoent Datderiypd from
Weight

Dat a [Source Di 9t all%c ﬁ ecific D stance tables within
t he ACCEPT desdri tp e di stances bet ween frequented

Fixed airporadsrafee gdassed bnrcmstsmwesm sfasnergyenmtalization

o l'ijcati on pl Us sui.ta tee
emlss1cﬁ"%o ﬂf?f 5. ples zicati shlﬁments

tp:{/ / www. best|f f3comad alrpor

value flarel [consunpti crhaSp’léedh c for dlfferent ai rcraft types
facilitairé%Nt\lhei r | oad|[Based on NTM val ues for fuel usage. NTM

| RONMENTAL DATA FOR | NTERNATI ONAL CARGO TRANSPCORT

10

15

20

Cal cul ation nethods - node specific issue; AR
transport; VERSI ON 2005-04-15 Vari abl e em ssion factor
As above As above

All default and average values used in the calculation are
reviewed on an annual basis by the BU. The result of the re-
view is reported to CM in a suitable format as described in

this patent application.

Calculate emissions footprint (Process - 2) - DHL Express UK,

DD domestic

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 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.

Table 25: Example of Products with GO GREEN value added ser-

vice available

Area Product
TD Domestic Diamond
Omega 12
TDD (9 and 12)
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Fi xed em ssions val ue As above As above Loadi ng
Capacity As above As above Loadi ng Factor Average
wdéadoguiased average based on nost frequently UBEHEP2007/006919

aircraft type

s. W2008/017434RCT/ EP2007/

006919 107

Vol ume Wei ght Specific The weight of each shipnment is
derived fromthe OPMS. Fi xed em ssions val ue for
facilities Average Based on case studi es of energy

Dutilization
handl ed. I
ILE A @IV
The result o
i le for

fEuragdk ti es and t he nunber
default and average val ues
FEICRAYSved on an annual bas
the re- 5 viewis reported
t as described in this pate¢

DIxpgpiniestion.
- 2) - DEL B
scope This su

NexCalagul at e eni ssi ons footp
ss, UK, DD donestic A) Pul
E'@ec%hiogi’? describes the inpl

of shi pnents
used in the
is by the BU.
to CMin a

nt

rint (Process
pose and
enment ati on of

the general 1pHTENRRARIQINE GRS bed in sub-section 0

to he used by 01-11 Ex- press UK. for TOldonestic and

DD i nternational and donmestic products. The products

of f ering. E I add service . are listed
Iti{é1éé§%l§££g§50%99§8%tg%aﬂﬁy %r%%te repdrts stating the
direct carbon emissions compensated within the GO GREEN pro-

gram for each single customer.
B) Implementation

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.
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Tabl e 25: Exanple of Products with GO GREEN val ue

added service avail able Area Product TO Donestic
wér@gordsOnega 12 TOO (9 and 12) WO PCT/EP2007/006919

2008/ 017434PCT/ EP2007/ 006919 108 DD I nt er nati onal

Eur opak Europl us DD Donestic NextDay DHL @one DHL

Net work Express It is possible to automatically

create reports stating the direct carbon em ssions
The oapenggt edmapsthbnst HerGOhEREEN feregtampifoaiuctacderived with

singl e custoner B) | npl enentati on e dj rect
ehd Pebfofntesranbed: abpHe ermmy i o FelS %

t op- down approach. The network/transport process used

for the 10 rel evant products is described in Figure

11. Figure 11 displays an advantageous networKk

ur ' IS ially usef.ul for the handling

Ta%#é g%fe?‘év%érlégl égéggggérsePS% aog}%grtrpl e of the
pyisdtcal obj ectjavddtaghowg various 15 transport | egs

froma pick-up|of the physical objecgt (especially an

express parcel) Cé?”é@ﬂ@t“physi cal {unit to a desired
DgEsjgiat o vig several nodes.—At—each node a

processi ng of tlhe physical object ogcurs. Exanples of
Omtelym @2ocessinglare sorting or routing. For each |leg an

ﬁp:_apu_ai_e_meéns of 20 transport w|ll be selected
T I(I9(§V§i2r?g certain paraneters, such as environnent al
E&?%?% ters. £xgnplarily the direct ¢arbon em ssions

of the transpgrt of a single transported physical
Eualojpdais are shown for the dif- 25 fenent sub-processes,
j the transport accordijng to a leg. WO

- especially for
Nex668/Y017434PCT/ EP2007/ 006919
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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109 The average em ssions for the different products
derived with the nmethod described above are shown in
wO 2008017464 5 Tabl e 26: Average em ssi ons per ppEOBEI007/006919
Product Average kg CO2/shi pmane D anond Onega 12
TDD(9&12) Europak Europlus NextDay DHL@one DHL
Net wor kK Express Al default and average val ues used
in the calculation are revi ewed, updated, reported and
Calloelatat eslisg@oRsefor&phinthd Peoxtess -c @t rolDHIorBxpxess
Gz@grforng ghe gat heri ng and docunenti ng of the rel evant
SHRRBY hat8H28A data from sub-systens as | ocal hosts.
The central control conputer per- forns the

a) CeheHbaki QA8 LkRoget erm ne carbon enissions from
shi pnents - especially fromshipnents relating to a

Thiersabns¢st Bon- desdrebesr ebet haplEementatcdmatd forfsheargeneral
metaé of83§c gsgggbed in section 0 to be used by DHL Express
Germany Retail for parcels.

This individual implementation of the methodology is valid
for the calculation of direct carbon emissions for shipments
performed for retail customers in its post offices and other
outlets. It is possible to offer GO GREEN 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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transparent and verifiable for an independent third

party. The central control conputer checks the
w@bmesifasd ity of the results of the cal cul ati oPGT/EP2087/006919

vertical and horizontal appraaah. WO

2008/ 017434PCT/ EP2007/ 006919 110 Cal cul ate em ssi ons

footprint (Process - 2) - DHL Express Gernany, Retai

A) Purpose and scope 5 This sub-section describes the
Allmpééaebtabhdnavkribe galera usedhddoltdgy dddsarlideibn nare

sectign O to be used_ by 131-1L_ Express Germany Ret ai
reYb?Wsar BB &N RPN PRFIGUAY ithS %Hent'%ﬁ Gt RE the re-
vidRt Dedobegy i ¥al ot fir o Reicalawl & of JidR and docu-

carbon em ssions for shipnents 10 perfornmed for retail
megbedoners in its post offices and other outlets. It is

possible to offer GO GREEN to all retail custoners.

Some of these products are small parcels, afterwards
Théatbeer &0 ERRENGRI @%H%&'t%&eﬁs ¥ sBbnksap1emdatdsthebfithg and

GO CGREEN parcel will be sold to retail custoners via
dog¢pmerkiBg| Repsst eyphitc 8atien fcormahg. sTIsd emsnbdhefcagpral

c riyved fr t

o TP g ARG EcBORE T RD oy P eng tEer Vo6 b g to de-
termibencenbssi enssaiencalfevmathtd shipmeopsdewd ensures that

approach. The cal cul ati ons behi nd each of the o
th%dfég% 51885 aPBA(E2 35 SQUFFREd 24Rd CAGATRETERF iahch verifi-
abiéIﬁorTgﬁSiﬁaéseahéﬁtdeﬁ%angaﬁ € §akacouneas AMtrol com-

assunptions for the different subprocesses. To
puter ottt iermang gheeksakhei pdaigibhéidat @fsdlvecessarids of

th Q. calcul ati th I, f. 577.
Shd KRR AT SoPBuRded TE¥0. 08 kg BaBoFAP BhAAnERP oS
val ue should be entered in the quarterly demand report

by DHL Express Gernmany. WO
2008/ 017434PCT/ EP2007/ 006919 in Al default and

QuUAMEL ADF JAhNES y%ggf%g EEFO%EEQULag?on are reviewed on-

an annual basis e result of the reviewis
reported to CMin a suitable format, stored and

.A)qgcunented.dS The central control conputer is
reSPoET b1 3F°BSt heri ng and docunenting the rel evant

Thilgedd 05n thess¥ 86885t hdhgusepbral, genkhal re@ERY¥kethat are
perforns the necessary calcul ations to determ ne

usechrino rtlegri B i opscomowni fatshthaint saghdnensgdés deaand for

t tions,and data sources are transparent
the;%dasgzgréi?%%%]g \l‘(gré%h i ndependent third party. The

central control conputer furthernore checks the
sibility of the results of the _calculations in a

|
Detlrks it Wi hotd zont Af 1 @pprbachsedsare 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
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Quarterly demand reports (Process - 6) A) Purpose and
scope This section describes the quarterly demand
w0 e8niasd hat are 20 used by the BU to comruni p@t/epr2007/006919

their carbon credit demand fon2the past quarter to CM
Details on which data fields are used are described in
Tabl e 27 below. 25 B) | nplenentation The quarterly
demand report consists of a protected Excel file. The
structure and format is defined by CM Changes can 30

Tt Lo {PBRE byl RB. BBNEY APScONPFGE  (enpaT Pl cRorts s read-

onDpt £l b¥er oV 2098404 7484PCTLRPIG0THRBE919 i 2 nlded Shanges

preferred to save the quarterly demand reports as

_torehg-dafg-files to elimnate the risk of later

uni nt ended changes to the data. 5 Table 27 expl ai ns
the data fields in the quarterly demand report and
TalShews7wekpbaBhkushe Bheadiffikesentindaha tHuakderl1l0demand re-
Tabl e 27: Data fields in the quarterly demand report
Po¥e #RAfERPEE WHigl BHt 4serelhs gipfsngnforatigefields.
Operation Unit Name Uni que nanme of the Operation Unit.
The nane should be identical for all reports of the
specific BU. all BU Year Year for which the report is

li F t 5 YYYY, e. g. 2006 . BU t
raife, £1; OPR TR CELdS 1 O cHuSReo LR ety AFPREL to be
filled by BU

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.




(Formatted as QQ e.g.03) all BU Customner

the custoner, who pur-
woRdosHERB f or one or all
at
al so used to print the diplom for the custoner.
the full(legal) nane as it should appear on the
diploma. for customers,that receive a diplonm f

of his prod-

Nanme Nane of
chased the val ue added service

_ d- ucts usegcT/EPL087/006919
| east one line per custonmgn3 This information is

Ent er

or SME

Datustbields WEZICHEYE64834PCT/ EP2007/ 006919 113 [

ser

Fi al rlc- l:vnl ﬂngf| ohUser Eor_SNVE custopmprs—" Ql\/l:

Customer " i d k& By GUStanar el SME GRFworehl

i g

Shipnents Tatal JHHERIG Gfn STHUTRM S, per cust omen.

BU wi t hout dontract custoners this is the total

For
nunber

Vatume [oShi preltal alumdsis @R grerprintpnerr St at e
avera e carton m s- sions of an [ ﬂ vi dual shi

SRypry val FBY -edGF iBHiWL |CSH; Hreht
cal cul at ed O RATmdPs ttha BU d h:'h°e dadn 'rﬁkrﬁ'— rer

void. only flor BU w th aver-age carbon em ssions

taid BU
nent .
are

i NS

5 per
em s-

shi p-ment s Wé‘t@afl OéozlliorSYBlpnwrtthS average car bon
| UllS lJCI LJLLI |||. S O.ul. Ullul.l bal I at
ﬁrgguct of '\%&I Uve 'h’re aﬁ’eﬁrﬁ%ﬂets L

per
SHiprpsrent " . B \Winsh oFo Rl d6id iGHShITEIsh sy j t e
formula in the tenplate with the total
cal cul at ed by ft Reituadedgderasy & arT-esmdt efd

vidual shipment are calculated
ex-post by the BU this data field

remains void.

GWISSIOH°

ad ac
o%ﬂ§g%or BU
Wheh aver-

&

age carbon
emissions
per ship-

ments

Total CO, For BU with average carbon emis-
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.

all BU

Price per t |Price per t CO, as agreed in the

CO» contract

- SLA)

(Service Level Agreement

between the BU and CM.

all BU

Total Costs This is automatically calculated

as product of "Total CO," and

"Price per t CO,"

all BU

Preferred Big corporate contract customers

method of will in very special cases be al-
compensation | lowed to choose a preferred

SO-

only BU
with con-
tract cus-

tomers

method of compensation, e.g.
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25

all BUPrice per t CO2 Price per t CO2 as agreed in

the contract(Service Level Agreenent - SLA) between
wo bmsBiisand CM all BU Total Costs This is PCT/EP2007/006919
automatically cal cul ated as priaduct of "Total CO2'and
"Price per t CO2" all BU Preferred nethod of
conpensation Big corporate contract custoners will in
very special cases be al- |lowed to choose a preferred

nPepbata ninn

Fi el ds Expl dnsd} ofF s efo

be market ed [agdinelaa and 1o Shscoyragedik-  Garbon
credit demand | edger (Process - 7) and demand summary

(Process - 20josragediur pose and scope This sectijon
Aoccanr i bhaa + a—narihhan ~Ay A+ Adonmndad | adaacr + hat He 11and
UCTSUT T UTS (T11IT vAal Uit 1T CcUl ¢« ocTarTad T CUytTh TCTrat oS uUoCu

by CMto aggregate the quarterly denmands from

Caﬁbclfrf e][ﬁaicrﬁuen&ha tedden rflidssdemndah@dgéhand Sy
only for

(Process - 20)

A) Purpose and scope

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



10 B) Inplenentation The carbon credit demand | edger

is afile with several spreadsheets, for eaxanple: 15
wEoobom4semand | edger Carbon demand summary &ii/pP®nt006919

vol ume summary Pl ausibilityl@heck demand Data for

di ploma 20 BU billing The use of these spreadsheets is

described in this patent application. The carbon

credit demand | edger could for exanple be created as
27hn Ereepdditeonal datbofiiPédandoredger bPh€Mcasordescribed
. d dger contains preferably the sanme data fields
1na§§$£g %ﬁa?terly demand reports by the BU (see Table

WO 2008/ 017434PCT/ EP2007/ 006919 115 27). Theé

additional data fields for use by CMare described in
Takhp| e8pg Additipppl 9ata pfiéetdenan BheachIrbPas credifte demand

5 car bon cr§g§%%genand 5Ledger Data Fiel ds Expl anation

User Supply mand Default value is "demand". CM

Ref erence I D Uni que serial nunmber in the for- mat

D-"XXXX", e.g.D-0001(D for demand) CM Date

Data Fields Explanation User
Supply/Demand | Default value is "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 o 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

20 obvious typing errors and clarifies ambiguous cases with

the relevant BU.
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Date of the data transfer into the carbon credit

demand | edger CM By (Nane) Person transferring the
waladosnimso the carbon credit demand | edger CM BEt/EP2007/006919

paynment received by BU Date ofiét he recei pt of the pay-

ment for the conpensated carbon em ssions CM 10 To

transfer the data fromthe quarterly demand report to

the carbon demand | edger the foll ow ng steps are

e reqoMr eHecls tBeek¥iri@lt hendhedr tryd e Hie eyt reemr SiftMhe
files themon _a net-drive under a new nanme by addi ng
" omrla@ntﬁée@he gempRd fedeREne. 15 CM checks that

+ 1o Ooalrh by FREOREHAY Roiorn @ Rats v R AL ARt e the

unlﬁeﬁanﬁeféyéh@eemnnaaemaﬁaod@%@ H@k%O@& thNdiddfa transfer
appl i cable - CO2 per shlpnent because the reporting

i s baskde oprrhesecradats femasd epdsstr eads thgomamsu©L the

ty r i guous cases with the

reP‘Be%l%Srm‘t% ‘?fén%%gﬁg%ﬁ%%%ﬂgg% EP2007/ 006919 116 CM

o cheglspthgrsethal qidrber1{,0tekiiad 3RS Yrdd ftlfl%s a hard
carbon credit denmand | edger. CM addS in the new

filePYyue? tk2Ty dénbhd depumestakeon. CM noter$e>tthe refer-
r ef cen | e 0 the data oL nsf er
5t65§ % g%r%%n cre§9¥bégn%%%5ﬁgdggg S8hd “thé n% rgfit-out.

o thecwersoiesransf giehngrbhecdat guareMAr/ @E%mhﬁ?reports of
quarterly demand reports and fil'es a hard copy as part

of ahke Rlocimept bli¢ oparigMnoredithdemahdr drdgelkD in t he
car bon_denmand Iﬁ%ger on each print-out. 10 CM copi es

* al IMat Bl $5 Rt t ﬁﬁa?t8PP§t8§ﬁﬁnHaF§BQrF§P¥fQQItqﬁJcarbon
i nto-dde: cRORg Cf 88 d r deHRRALLEdEE e GMBE&'%SEQM name.

| east a quarterly backup copy of the carbon cre
denand Iedger on a net-drive under a new nane. 15

2 i it Yt T s T a dERBBraC ey B8 HENa R Pegoredaer Che

otHﬁﬁuépﬁ&ddéhb§$@C$§oﬂﬁdetaémgﬂﬁarégbrEEQ plausibility

certifications.
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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Car bon Demand Sunmary 20 The carbon demand summary
automatically sunmari zes the demand per BU on a
wolRashenby and annual basis. The summary is f OPCEERIII/6919
i mpl emented in an Excel pivotiirabl e. The carbon demand
summary is used as basis for the quarterly transfers
of 25 the aggregated demand into the carbon credit
supply ledger for retirement as well as the annua
sisepDheé bamiheyveés fimglemtintted dnl aguaxdcll pibaakidigsle. The
have been perforned in the carbon demand | edger CM
dat i #Ffe YABIf £P&s tRenhBldesEpidf tth€hes*on demand
summary. 30 Shipnment Vol une Summary The shi prent
vol ume sunmmary automatically sunmarizes the to- tal
Planps ilpel btysBhprbnDempad BU on a quarterly and annua

008/ 017434PCT/ EP2Q07/ 006919 T
T RRAF S P T ) EREATO T dn S GRT BTN, S pRes the
avéd ge ate, Usetss Dbnd P'§H§%ﬁéﬁttMnCQeg5ar€E§m§'th‘bﬁnual

Check Demand 5 The plausibility check demand
bagig onB¢ caplyuéatéagnares beeugeer 4g¢ 6ORlemssdiidng yearheck

1n§§' Q?Q%cgf Qngugogg§hét% gEQﬁaungﬁ‘e caﬁheéﬁtlon only

ron can be usSe ty c
woﬁkﬁtpt@¢eﬁh¢ hmflbonhablappr@abhesTm%maﬁdeﬁﬂaaﬂbdnﬂ6%) on
rks properly, if both pivot tables Demand of Carbon

the tﬁpla?ﬁ%h?ﬁé Spréads SARERE RN e J y Sdndhipments
on Nubes Péacﬁaheg%ngmgﬁeme V%Q‘b%d%lﬁﬁﬂrtarg)" ISTRN Ol va -

sunnary show t he equi val ent sel ections Qperat i on
lenmn$el@m910ﬁ$ebérdiraanpengaumoNﬁm@uaf&eﬁémmkdﬂﬂmmpensa—

. Afte uarte booki ngs have been perforned in
t1Q0he é%?r 6ﬁddgﬁéﬁd | edger CM prints and files a

Af thar dCoPYq@irt 8e1pl B@Jékbhll_qrst YavBepkedepRRdorf@dah the car-

credit supply | edg i nc retirenment (Process - 8) 20
borp)demanyds éﬁﬁrSGMpErIﬁF§ sadt Eéhedeschirdsopive odartlen plau-

Slé%f¥%%a$#ggkydgﬁggﬁr that is used by CMto aggregate

erly supply fromdiffer- ent interna
abat enent projects and externally purchased 25 credits
as well as to retire carbon credits according to the
quarterly demand. The carbon credit supply |edger is

Carb¥id %Mﬂtfé’u}la% Bragap! eqent at_-éemréﬁieme (@%la%@s - 8)

credit demand ledger is an Excel file with several
spreadsheets: Carbon supply | edger Project bal ance

A) mge 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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WO 2008/ 017434PCT/ EP2007/ 006919 118 Project portfolio
Auxi liary cal culation Project invoice The use of
wo bse1apy eadsheets is described in the foll ovwwageR2007/006919
par agr aphs. Carbon Supply Ledger The carbon supply
| edger contains the sanme data fields as the quarterly
supply reports by the BU (see Table 31). The addi- 10
tional data fields for use by CMare described in
o Tabbeo3@ctl Bhgaapon supply | edger both supply and
aggregat ed demand are accounted. Supply is booked wth
e poshAuxvéiwmaluealanlatddid entries. Demand i s booked
Wi th negative values as debit entries. 15 Based on the
* dat Brpiecke l8aeBe® supply | edger the other
Th%p?gédggeghésknsé%@?d@%@%t@rqg %%é@%fﬂ%&‘%ﬁkgﬁ% following
allance for all atement projects, "an overvi ew over
patagraphgect portfolio and auxiliary cal cul ation for
accounti ng purposes. 20 Project Bal ance Summary The
proj ect balance summary automatically sunmmari zes the

Ca£@$ﬁn§g%pp9rLagﬁg§nent project on a quarterly and
annual basis. The summary is inplenented in an Exce

Thei garboabbuppil h ladgeddicbntadnsc aheulsamieodadfa tfhelds as the
cumul ative arterl bal ances. 25 The proj.ect. _hal ance .
aughialy FerHLEurbobss b §F% Al dfRaan ot o i addi-
tiogsl fdgta Foelbbersecgrd wgacmobrepaeatirabedhabalance 29.
of the previous year is entered in the project bal ance

In sihvedarasn ramply3d epgerebet Posurnly @rth@gersigesed demand
' u ,call I the .shar f t :
o AR b KRS NS S SRR e B preate
entoni e . Detizerd ¥ sabdoRBdual t haségat e el Bsl Sebit en-
tr%&glenented in WO 2008/ 017434PCT/ EP2007/ 006919 119 an

Beeel pi vot table with an additional cal cul ation of

Baééﬁ{&ﬂnyﬁétﬁa€aqy§r£ﬁél¥a9@bﬂn%§? l% 1308 2%he other
Addi tional data fields in the cafboh credit supply

sprelphedat al ki ehils ExpeapavivodeUser uBupphyabenbadance for
alfxggggémgnlqgréfecggPng 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



CM Reference I D Unique serial nunber in the for- mat
S-"XXXX", e.g.S-0001(S for supply)in case of data from
wolmshenby supply reports. Reference | D taken PemRP2007/006919

carbon credit demand | edger imscase of data from

quarterly demand reports for custoners with a

preferred nethod of conpensation. Unique nunber in the

format QD'QQ'-"Yrn", e.g. Q> 0001(QD for aggregated
aanaCEérbyvdewaadleWMhhH'@Q'daaitﬁ@mbdrdﬂldﬁﬁation of the

rter, "YYYY" f in case of quarterly demand

cuaP?ﬁB&YepﬂeﬁeFﬁegynéﬁﬁéﬁcﬁﬁ ‘conpensation. CM Date Date

of the data transfer into the carbon credit supply

| edger CM By (Nane) Person transferring the data into

the carbon credit supply |edger CM Date value paid to

he. t f t d bo
TS RTE COTMhE R PO 200GF OF A4BETF BPoGO7POD66 1 50 SuPPLY
Auxi |'i aryl1 &agedl ation The auxiliary cal cul ation
automatically calculates the share of the tota

D&ﬂﬁuﬁ%ﬁl@sde l@ﬂaﬂ%wn preferred met hod of User

S P e S TR 11t her of pr &

Reafts povpdé CAD | Y Unakge @kfrithe riwadrerly eyl dat pcfir om
t he demand Iedger Accounti ng processes

mat S-"XXXX",

e.g. S-0001 (S for supply) in

case of data from quarterly sup-

ply reports.

Reference ID taken from carbon

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-

"TOQ"-"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




The processes for accounting carbon credits in the
carbon 10 credit supply ledger are illustrated and
wo eovoshen3expl ai ned in  Tabl e 30. Tabl e 30: PCT/EP2007/006919
Expl anati on of processes for 1@ecounting carbon 15
credits in the carbon supply | edger Step Explanation
Files/tables 14 Quarterly supply report: Quarterly
supply reports as described in sub- section 0 Exce
Auxiliaryrcalevdayiabat ement project:

TheA WL LBy CROPPIBE) SHopRb ol dbe i Yosa Lo Late? 't Yohare

of Stihe SE6t & DNgireht ety Vaewmehaqyel kackenpirererelld method of
gefunden werden. Docunment with delivery details

comepreeait hgnontkaht hast tial bar bapgedeanseach of the abatement
5 projects in the portfolio. It therefore automatically takes

off the quarterly demand data from the demand ledger.

Accounting processes
The processes for accounting carbon credits in the carbon
10 credit supply ledger are illustrated and further explained in

Table 30.

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.




WD 20081017434PCT/ EP2007/ 006919 121 Step Expl anation

Files/tables 7 Carbon credit demand | edger: Carbon
warmdioi7asemand | edger as described in sub-sectPONEL2007/006919

including the carbon credit demand entries for the

rel evant (past)quarter. Excel file: Carbon demand

| edger V1.0.xls WD 20081017434PCT/ EP2007/ 006919

122 Step Explanation Files/tables 8- Check supply data

Step | EExtahatiors from every abaFédest/tibdes ity: project:
o—+eeei-vingtheOSRProj-ect—Namre——Y¥¥Y¥— OO
7 Carbon credit deman Excel file:
ledger: Carbon_ demand ledger V1.0.xls

Carbon credit demand
ledger as described in
sub-section 0 including
the carbon credit demand
entries for the relevant

(past) quarter.




wobookher4Bd | enane.

quarterly supply reports CMxls

CMfiles themon a

net-drive under a new nane by adding "CM' at the end

CM checks that the data reporkemdo7/006919

are plausi ble and consi stent 127his is especially
important for the data fields operation unit name and

proj ect
t hese data fields.

| D) nanme because the reporting is based on
CM corrects obvious typing errors

Step [@xbTdwatioes anbi guous caspsiwekhthha e=el evant BU.

CMprints the guarterly supbly reports and files a
8 - H%ﬁ%cléo‘bly%%yrﬁﬁaof the dobEKeRtafiidss EMoRbEdEMha@batement
1 e IDin the carbon : edger on each

C?Ilnt P@EF%%EELJO?/ 006919 123 Step

WO 2008/ 017434
E)«plmta&nomg tli‘@py supply
checks the seri nunber fo

AR el P o

fank el TRIRr 186 Yor$ UPRh Yt L €po
supply, the date of the dat

chedie wedsind: | Reigerarsndoy h
traacpsfer,r Xo| :Ethet data Af
o1 eat atenen Jec
rtﬂfwrﬂﬁlermrﬁelhe tabl e carb

CM checks that the data
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.

Naka - i"Preyea ty Naadger YO - "QQ" -
I the_ last entry in the

d8ds in the newy

Fts the next reference |ID,

a transfer to the carbon

e nane of the person

er that the data are copied
fromthe quarterly demand

on supply | edger.




WD 20081017434PCT/ EP2007/ 006919 124 Step Explanation

Check for

preferred conpensation

Since it will be

wpomsSblses t hat a big corporate contract cust onge/wbioh7/006919

opt for a preferred nmethod ofixgonpensation

custoners have to be identif
be booked before the remi ni

t hese
ied and their demand nust
ng demand i s booked.

Wet her there are custoners with preferred conpensation

Step cCBxplmsat asi |y be checked | mitbe /ktablie<Larbon demand
suary. Here preferred co nsation is shown as an

8 - |&R% $W?@1Yo¢a¥ﬁel@per at i ohDakpt €opigid ndwe rel evant

2 r f there is no re, cormpensat.i on t
é@%ﬁTfe%é% . 6. The steb E&ggﬁ qug %y(f%$IYMf.atement

aIMB Csfkeqﬂfnedthe Ve:2088/ 01743

a1%anatlon Files/tab
R

FERt e S bpPREY Y ¢
| gdaate &@sdnfél&dit

supply ledger.

CM adds in the newly
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.

1BEDS ER2Q07/ 006919 125
es 8- Copy
3Q§R4"§§P§qq¥:ﬂﬂﬂﬁ

preferred
"YYYY" -

nOQ" -
CM.x1s

to:

Excel file:
Carbon_demand ledger V1.0.xls,

table carbon supply ledger




If there is preferred conpensation, the individual

entries have to be identified Carbon demand | edger
w0/do0@oxiass __ table carbon demand | edger in pdEEPAD/E6919

carbon demand to |edger by fidstering in the Excel

file: colum preferred conpensation. For each demand

entry with preferred conpensation in the the carbon

demand | edger for that quarter the data field project

Step | ERplamatiieorfilled with rel evehlep/opletés! D)name in a

new line of the tahle carbao r _and the
8 - Fﬁ@lcgfsfﬁ’eapr%@rdi?&ter ar g ?’F‘F?ﬁd%%\?r?h the rel evant
3 CBIPERRLAD . Car on_supply || @4lgeb, VdeflakliSeliBBley1 . 0. x1s,
carbon supply | edger CMthan copi®es tﬁ data”on—
Fonge Co2wdAd Ref graswicolld [fraimi ¢ hearkbrvdanaddt asemary
t referred conpensgtion in the carbon denand

ht
8§e S& FETR&YA5%e in tlhe table carbon supply

Ledgerct Thesdaha 0 ifiat al ¢O2 have to be entered with
a ne%ative al %ebrai C sign gs a debit entry. The

Péﬁ'a RIENG @3&8 efrirgldds dat e |and By (nane) are filled

E hhg ﬁl\é@p’l atrlfor mat ijon. This is repeated for
eac cus OIer -~ W pref'errgd conpensati on.

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.




WO 2008/ 017434PCT/ EP2007/ 006919 126 Step Expl anation

Fil es/tabl es 8- Exclude preferred Excel file: 5
wa@owpenaat i on from demand summary: Car bon denmarc/ERmgr006919

V1.0.xls, ___ table carbon demand | edger In order not

to doubl e-count the entries with preferred

conpensation after they have been booked individually

they have to be excluded fromthe calculation in the

stey perpdemard csummary.  This i[spione/ tybdesel ecting

thelrelevant preferred conpensations in the carbon

8 denpRoP% RRAEFRFEd CONDEDERIEPD17434RCHE ERRDed 0DB019 127

4 St epdatxphanadpil@niedger: Excel file:

If there is preferred
Carbon demand ledger V1.0.xls,

compensation, the individual
entries have to be identified table carbon demand ledger
in the table carbon demand to:

ledger by filtering in the Excel file:
column preferred compensation. Carbon_supply_l edger_Vl .0.x1s,
For each demand entry with

table carbon supply ledger
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.




Copy auxiliary cal cul ation
order to "freeze" the nunbe

within supply ledger: In

r of credits and their

webhasessso be booked on each of the abatenent prDER®BYF006919

the conplete table auxiliar
wi thin the carbon supply le
data in the pivot-tables. F
in the copied table have to

y ©al cul ation is copied

dger after refreshing the

ollowing that, the fornul as
be_repl aced by their

Step ﬁ@§QQQ9W%@by and paste as vﬁih@%ltabh@Scopled tabl e
_ T 1T - \,\,\I,\I,"' After eframpo-—the—+table++s
8 E%F%Pg% g&g?FF as a hard % ai gfﬁﬁrt of the
5 doapeerRbatioan froM aehasdt he C&fﬁéﬁnﬁémbl@dl i nelBercanhonxis,

supply | edger on each print
2008PEY7434PCT/ EP2007/ 00691

o 83/deablfst & é;{;t%lan - Pre

conpensation in
Vbu@.txlt?x,e ‘entrisd evidar bon

co e table auxiliar
85%% ﬁg§¥?6ﬁm55ﬁ‘ %Qﬂnclﬁ
dhicer srdone Ry srlarting t

co ensatiqns in the table
hgared indgdvagneyl0y7434RCT/

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.

-out. WO
otabke srepbempHemandod edger
ferred Excel file: 7

summpury: Carbon demand | edger

demand | edger After

calcul ation the preferred
ded in the demand summary.
he rel evant preferred

car bon demand sunmary
EP2007/ 006919




129 Step Explanation Book demand from auxiliary
calculation in supply | edger: Fromthe print-out of
wo bespehabe auxiliary cal cul ation the carbon depEngri087/006919
booked in the table carbon supply | edger. For each
abatenent project in the portfolio the fields project
| D) name, quarter and year is entered in a new |line of
he table carbon supply | edger. Than the denand per

Step aBxpdmmatt igmoj ect is booked wriles/taighesve al gebraic

A—aS—a rlalr'nt ent r\/ Il ;

8 - :Bg’ﬁ’é’né"u’ﬁ i&Yer ed. The dat|EX¢el dERFerence 1D is

1 bhhed 1wt iARSt hi XY Bipk (;Q'C%¥§?ﬁe§ah§%pgﬁgé%e evant .x1s,

fields Date and By (na arie
Aedoeat:i on. This is repeat gdcdlmre emchi Abatenealculation

DL oj ect 20081017434PCT/|[EP2007/ 006919 130 Step
_;BJI gﬁgﬁ oxg I %O/et =& eﬁﬁ? - |Copy project bal anceExcel

[ hueibe?s biMRreMitlshismas uppl yCar bon supply
edger _V1.0.xls, |edger:tablle project bal ance summary

hheigeshegest toebe’ gst gj ect bal ance summary the
copplete Habl ep%%la‘?:% eqlqﬁl arlce summary i s copied

M thinthe car on sup edger supply |edger after
rpfrbgebttsgthhec@aipaelt@ the gi vot -t abl es. Fol | ow ng
E the f rmJI as in the cqpied table have to be
é@e&uﬁfy‘ &Y results (dopy and paste as val ues).

Tleegma%qohatzlse copikenaned \PES-" YYYY'-"QQ'. After
renamng the table the tablg is printed and filed as a

haitdhéopyphe WAOr200850pP434PCT/ EP2007/ 006919 131 Step
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.
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10) A) Purpose

and scope 25 This section describes the initiation of
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proa

hnelagize sndr 6-<desqki bed and
cul ati on of carbon credits

EIEErE3U POTAEP2Y0 140686959 1
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
with QDS-"YYYY"-"QQ".

The remaining data fields
Date and By (name) are
filled with the relevant
information.

This is repeated for each

abatement project.

ldeaINpEECERr dddss - 11/11. 1)
féégsr V1.0.x1s,
] ect st

ffcia%osiﬁ%ﬁf

nal abate ﬁtipro

tebiel csuppin e BY)Iledger
mentation It is

hce of the internal
bria for internal
hut omat e t he supply of

efpbfutrbéprsthascagmity with quality criteria for

A) Purpose and

ne quality criteria used
projects. The quality
[ral control conputer

§99¢hternal suppliers (BU) of carbon credits.

M ng quality criteria
Car bon em ssions are
addi tional .

cl early defined

The approach and the
docunented. The

s done according to
34

The

WO




cl ear and previously defined standards.
scenario is defined and justified. Al
wo edogemss f or the project

is doc

A basel i ne
i nformati on
ument ed i n traPSPEP®NT006919

and plausible form 5 The purl@Rase of credits is
handl ed in a SLA between CM and the BU. The rel evant
information is filed on a net-drive or as hard-copy.

larterly supply reports (Pr

ocess - 14) A) Purpose

10
StER

Eé@één§51¢N|s section descr
ad +
dl T USTU 9y

|Exiﬁ$%ﬁﬁbﬂ%wterly

ocanrratrai—peat o o~y

g Supp
cred
quaf
rep
t he
The
acc
t he
200
Exp
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t he
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F§p¥u§¥PQeFFo%F&85F§hent pr
sammaBy Wiphemesugiilgn 20 T
brt consists of a protected
d&figsriel ds in the quarterl

2napeqblr e LyrLise data !

punt I Ng pur poses.

guajeetl| pasappky suepatt t o
81017434PCT/ EP2007/ 006919 13
BR&t FBRPERERaf PBASUNI ¢

[ BEb9Bcknbbiakbe BaRashoul ¢
orts of the specific BU Prd

£oLL O D9p8the Bage |- " P

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
" QQ " .

After renaming the table

PBS-"YYYY"-

the table is printed and
filed as a hard copy.

FPEs b1t he past

t he past

hes £t t Shby1 demBider vi.0.x1s,
file. Table 31 expl ains
yEadelfa ey ¢ £9oF tbapgnce summary
elds in the report for

ahle 31: Data fields in

be 30filled by BU WO
5 Data Fields

Namg Uni que nane of the

be identical for al
ject 1D/ Name Unique ID

naﬂeC©Die@hwlph®pe§helt i's de- fined by CMand uses

oj ect-Type"-"NN'" Wt h:




10

15

20

=alternative use of "I" for internal and "E" for
external pro- jects "Project-Type"
wo-e00goeisBor est ati on, bi ogas, RVME, sol ar etc. " NNPCEHEP1081/006919
nunber per project type Year ¥éar for which the report
is valid. (Formatted as YYYY, e.g.2006) Quarter Quarter
of the year for which the report is valid. (Formatted
Qe g 03) Total Ac- tivity Rate Sum of all

as
SteR | ¥rpilasaitaonhe proj ect : tot aﬁ‘i]ﬁsléttdibkéfbonetres

oriy ettati-ve—vehi¢ LCL,IIIIUIU A
8 i %éf%%pcgggggp glupgrlﬁfat ive veErﬁCcef\je %Jr%f &ct s) toty al
1050l plepawer: transport in kW (iinc£asen 0dusSPIRr ledger V1.0
projects) Specific enissions bgseline Specifitc

eni 53f6RS BPOkABIbAdA! i ne t echnal BGJY -MheBBuwreéd in kg
co2 t abl I hi cl t
égggt%ﬁggg%{ﬁ}%gr Yeget ablie oil vehicle projects)

measur e |n case |of other WO
2003f®1é434€C§/EBE@@%&QQﬁQlQ 136 Data Fields
EXp gggkhgncopy 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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alternative vehicle projects) mneasured in kg CO2/ kW

(in case of solar projects) The relevant information
wa20sherssaken fromthe project idea note as descr/Ebk®d7/006919

in section 0. Specific em ssil@Ads project Specific

em ssions of the project technology: neasured in kg

CQ2/ 1(in case of other vegetable oil vehicle projects)

measured in kg CO2/km (in case of other alternative
Thigeiedtel n ofescs}besebbear editnakgotORfk phrEhasdase iogfternal

I ects)..fTherelevant .ipformation can_be taken

cr ré%%gﬁ%q%?d%éc?a}dg en§?8C5ép &88r FBEHSFR §@b$ﬂﬁwgirSpec‘
tivEotel @2 This is automatically cal cul ated as product

of "Volunme of shipnents” and "CO2 per Shipnment”. Price

per t CO2 Price per t CO2 as agreed in the

B) Gt dldopetween the BU and CM Total Value This
) i's autonatlcé??y cal cul ated as product of " Total

TheCQRIrauith $ePro £ eipeerha CRredit Slegahi Bei aankgefubghase system
ca}ggp credits [ Project description (Process -

acc IV &IPS WY taPity criteria for external 5
credits (Process - 16) A) Purpose and scope This

section describes the quality criteria used during the
Basgdgen dtheorfsorerasiehasereky eandl demaddt shéorecheadi mgntrol

the 10 qual,ifyin rojects. The quality criteria are
complE ey (it APt L6t CSappRer sobtYLar HORCRer there
is er ediftficid® 2008404 43P CH EP20044006948 B3TaBre the ex-

| mpl enent ati on For both credibility and practica
pecfggdsdnd Ut daandt ri ct standards of additionality as
the Kyoto protocol stipulates 5 apply for the credits
bought from external projects.
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.
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Wth additionality is generally neant that the project
woul d not have happened unl ess there was the

waeg@shiapal i ncentive of an extra income streapuf/ERIV07/006919
the value of the generated 103redits. The project
shoul d not represent operation-as-usual. Baseline
em ssions woul d equal project emssions in this case.
Hence a project needs to prove its additionality by
showi ng that is not operation-as-usual. 15 The credits

t .St L fQr being V Veri fi.ed
Prf0t TpAbpbERE bR Brbl et el £ FR R 4D Nare (Proc-
esdosslbfelslandards to be used as the basis for the

verification are for exanple the "GHG Protocol for
Proj ect Accounting” by 20 WBCSD/ WRI, the "Cold

a) $aeesd aRy acspgaber of NGO (BASE), the "Voluntary
Carbon Standard" by |IETA and the JI and CDMProj ect

Thigy csectiednnddsbyibhe Khet doPuokataltion neededorficrhiisiternal
framework the foll i n ality criteria for _exter?25

abgtgm ?oj%%?%eﬁﬁﬁ'ugg%:ge%ﬁﬁﬁ&ngénW§ t8ndoxr 8ldr dinpernal

supEldiees. (BTheopr heebni eraddikional . Leakage is

accounted for. The em ssions are abated by using
clearly defined ap- 30proaches and technol ogies. CM

B fﬂﬂé&%ﬁ hase fromall project types that are
) ac epté%?gaﬁﬁﬁér the Kyoto framework. The approach
It drd gl ¢ ecdiiot ogtrschr ehdesemplednaadofVWohe internal pro-

. 2008LQ§{ﬁ§%ECT/EP2007/006919 138 docunented. The
Jeckq MGt iU v bt boncErBBFE@ ferdénberBasdr BrRgecss and to

i nt@fAHt ANhPr £Yi OH i apgdar asel i
L e née%é(aﬁlgéj B60p3y o0t s prfuprerelifs.
rel evant for the project is docunented in transparent

ausi ble form_. The, coppliance of _the projecgt
coniid RLEUP Jht 1 € s OB SOIB, REErRRY SR aliBhl brgeess -
12)The verification report is provided by the project

10owner. Carbon credits are traceable. The
purchase is handled in a credit purchase agreenent.

a) M dLNSId St 0 gather the rel evant information
during the negotiations with the seller in order to

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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15j udge the conpliance of projects fromwhich credits
po- tentially will be bought. The relevant infornmation

wo s00Bioiass on a net-drive or as hardcopy. | deal pyT/EP®07/006919
rel evant information is docurlBfAted in a conprehensive
project description. 20 The results of the conpliance
check are docunented. Contract on internal carbon
supply project (Service Level Agreenent - SLA)
( Prokeas and 3L)>r%1<m)lsbmrgggenaddsseogerdm sAsbetsiedrine sce-
desgrihes; & he, Daconker uéFy p?ge SLA between EU

owni hg I nterna carbon st PP jects and CM 30 B)

o |miEreniatieacT88 Lol Louhpgrcar
specific aspec%é shoul d beBcgégrggg gggﬁg%gfqg dRgumented

200870mﬁﬂgﬂm{ﬂ¢@¥2@@¢/DD@@&QbISQfOEBf|ne the reporting
rements b the operation unit_w.th quarterl

* g"gTI%/ I?%%*P?% PefFhedihe F8sPBRILBA ini as SR bééween CM

pa@ﬁk§&ijQﬁ?.the persons responsible within the
parties Define the legal nature of credits Determ ne

the price per ton of carbon di oxide payable to the
rQJ8Gt, Qwner ne the alities pgynent s
Thed, % YWasstr %ﬁﬁ@@?ﬁo%m}iognﬁﬁﬂdogcapget g¥l¥ﬁ|§r as hard-
cop@hapter descri bes the nmeasures taken to assure the
gual 15 ity and safety of the data used. B)
| mpl ement ati on The systens used for gathering data to
cal cul ate carbon emi ssions in the BU underlie a
qual ity assurance systemon their 20 own, since they
Quagrtenigecunply reemspots (Rrdeess bild) ng and accounting
pur poses. The foll ow ng neasures are taken
additionally to ensure the quality and safety of the

A) Gairpostd Md dadge shal |l be checked for plausibility in
a horizon- tal and vertical approach.
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




Dat a gat hering and cal cul ati ons shal |
one staff nenber
we ementr4sndependent staff nenber.

be perfornmed by
CM and checked by a
In this way BCEHEPANAN06919

of the RU and/ or

30ti on of functions and a dou3be check of the data are

achi eved.

docunmented in a suit-
140 able formin the files or

The results of the checks shall

be
WO 2008/ 017434PCT/ EP2007/ 006919
on the hardcopi es of the

DMM@S FiEb@slasfaajilorbe stored on net-drive with
Uuur AT L St of ahhroviatians Thn f nl | n\M nn
R E B ] (RS S0 B i ORSST H (U pelicname
UrdPp| N &R | on| oMRney il i Qe dRdRlAnatdon Rer RMe s of the
BUOperationjUnit CMConputer equi pped with software to
carry out Qirspeb'mfwar%{}errent CI\IGConpressed Nat ur al
e Hte f goarahteed
Prqoaﬂ/eo arr i ; étuet r?éj ﬁ%f’&n}%t o&nzﬁ) é’é’éﬂeﬁ:ﬂ is de-
1H)RaYe (two difginedn®ben) drd &isdat @ HabBiay Aefidid@iena
shi pment s W|th a guaranteed day of arrival at the

donestic (nat
Express (outg

Express G am

IDidentific

{'EdAd)" PFesEatatlvee "DAWr | dwi de Docunent
&% .EU) ECXEur opean Docunent and Par cel
obal Network Managenent

at' B "Nunber = 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
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kgKi | ogram knKi | onetre kWiKi |l owatt hours 1Litre
wobdeniaz{two digit nunber) in a date NNSeri al POWER®07/006919

WO 2008/ 017434PCT/ EP2007/ 0069B¢ 141 NTMNet wor k of

Transport and Environment (N& verket for Transporter

och MIjan) OPMsSQperations Performance Managenent

System QDQuarterly aggregated demand QQQuarter (two

Dali gi Fialdben ExRlINPragjieat | dea Note Supply SLAService

L aval agteepdrnt SMVESHRLL _and M t r| C

LEAA A YA HI T

Medium-Ent erprises Mt
ton TDTi ne defi ni @Jt%lﬂ%ﬁé’rﬁ VSRt & W%@aed (1 at-
est) tinme off jarrivyal at the n
desti nati on|TDDTi ‘r@e dS%TIl rﬁilqt él( %4]?25(%‘,% 3II %‘hcgse of solar
guaranteed (| at- esb)jeldts of arrlval at the donmestic

(national) desti natl on tonneknproduct of weight int
and di st ance TH¢ KRlEyRMY slmfﬂ’f’éflﬂt%%rﬁatréd)%&rﬁﬁﬁfm from the

YYYYYear (f o5 diigide nWRenodd & SR ribed in section 0.

Specific Specific emissions 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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WPXWor | dwi de Parcel Express (outside EU)

Ter mExpl anati on Carbon Em s- Em ssions of Carbon
wor@sgiodas{ CO2) sions Contract Cus-Typically a BIQgEP2007/006919

gl obal corporate custoner, wig7tonernegoti ated an

i ndi vidual contract wth the BU Di stanceThe anmount of

kil onmetres the shipnent is trans- ported. WO

2008/ 017434PCT/ EP2007/ 006919 142 Ter nExpl anation Fill

Factor A val ue defining to what extent the avail able

capacity (s .used, also called Utilization Factor.
B)Cﬁﬁgﬁegéngaﬁé?eentage of the total capacity e.g. 74 %

FofibbthaeteniBeth ayesnlihphabbecughiebedns 46,08 Yot rict
Fi xed Em ssion In sone calculations e.g. calculation

stypdands\vaf uaddohsonabitdi ast FhRspyrte Phretedsl stfimedtes
1 Ssian I ' de f the_distance e..qg. .take
=Py “Eob THE R AT ORBEAL o SRR Sr PaSt Srsed

per distance unit, nor- tionmally litres per
. kilonetre. Used for calculat- ing the base fuel
Wity Rdfpttonat by algngpnerellyeyeFne shall é&e paajestt would

nott a8 RIEHELLE LRELE a@ﬁ@Pétwggakﬂg EB%&QQ%%a%?n%entive

the sane VvVehicle has the transported goods as It
of |madkexery. ihetmeenpt temmt Eramnahs. vhbadi nd EhpacenBrated

i mum.wei ght . carri.ed a vehicle, used itytaogether
T g Vol il St F506ht flat L HRBERBRI naReS A G -usual
the avail abl e capacity. Parcel The smal |l est defined

part of the total shipnment bought by the custoner.
Basgh} e rRThes 1 onal wou kthspava ht boaj set venésbooglst iy titie

[ f ds f N ti A
oo U5 e AN LABSRALLAL D SL gpote.! Lol LSeROn, Aoy

shovela | tthatseik fiost 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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one leg in the shipnment. UtilizationSee Fill Factor.

Factor Variable Em s-In all calculations, there is an
wE0881aky val ue sion Factortotally dependi ng opct/Be2007/006919

di stance. Vehi cl eThe neans ofi3gransportati on used,

e.g. air plane, lorry, distribution van etc. W)

2008/ 017434PCT/ EP2007/ 006919 143 Ter mExpl anati on

Vol une Wi ght A cal cul ation of the "cost" in the

t r abepameéntddi n for this shipnent fromthe custoner.

The val ue_is_a conbination of the weight and the _

* vol e apdcriagien adegafrbenseredi§st A6 gianee agraiking to
cus . f q - y r.epart . _
o es For BPeitopdly AT AELY SEARBACILEPA Lhkyine sce
custamner sifudef bneég &edandsRepoeti.To be filled by
Busi ness Units For use by CMonly Business Unit Nane

* QuattbrivearmatienneelrEaaVolorethe BEOPRSH o sC@ricumented

gﬂfﬂ“%%aﬂgﬁg%eﬁgnaﬁglﬁlausible form.

The compliance of the project with the chosen standards

is documented and verified.

. The verification report is provided by the project
owner.

° Carbon credits are traceable.

. The purchase is handled in a credit purchase agreement.

. CM is responsible to gather the relevant information

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:
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Pd' Total Costs CX2: Preferred Conpensation Demand
Suppl y/ Reference I D Date' By (Al a ltgt fitl '
wendognedsi n demand | edger DI A Egxess Europe RSr/Rembnine19

123.486 651 2000 13.080 139

o Define the reporting requirements by the operation unit

with quarterly supply reports

. Define the responsibilities of the parties

] Name the persons responsible within the parties

. Define the legal nature of credits

. Determine the price per ton of carbon dioxide payable to

the project owner

° Define the modalities of payments

Quality assurance

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-
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able form in the files or on the hardcopies of the docu-
ments.

. Files shall be stored on net-drive with regular backup.

List of abbreviations
The following table explains the abbreviations used in this

patent application.

Abbreviation Explanation

% Per Cent
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



OH. Express
OHL Express
w3 1db88 87434

NTM

OPMS
QD
QQ
PIN

SLA
SME

TD

TDD

tonnekm

UK
YYYY
WPX

Term
Carbon Emis-
sions
Contract Cus-
tomer

Distance

Eur ope 03 2006 ODD 12.345 86 2303 1.728
Eur ope 03 2006868 129.675 5.505 2000

PCT/EP2007/006919
141

Network of Transport and Environment (Natverket
fér Transporter och Miljoén)

Operations Performance Management System
Quarterly aggregated demand

Quarter (two digit number)

Project Idea Note

Supply

Service level agreement

Small and Medium Enterprises

Metric ton

Time definite: shipments with a guaranteed (lat-
est) time of arrival at the (international) desti-
nation

Time definite: shipments with a guaranteed (lat-

est) time of arrival at the domestic (national)
destination

product of weight in t and distance in km for a
shipment

United Kingdom

Year (for digit number) in a date
Worldwide Parcel Express (outside EU)
Explanation

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.
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Scl ar

w®yoBblz4&er many Ret ai l
Quarterl yDemandReport :
For use by CMonly Business Unit Nane Quarteri

Nanme PMdluct 1Dl

Cust oner

Term

Fill Factor

FPixed Emission

Value

Fuel Consump-

tion

Leg

Loading Capac-
ity

Parcel

Shipment

Transport

Utilization
Factor
Variable Emis-
sion Factor

Vehicle

Exanple for a quarterly denmand report
10 for retail custoner SpPCT/EP2007/006919
To be ¥2| | ed by Business Units
Year 1

Code Vane |

Explanation

A value defining to what extent the available
capacity is used, also called Utilization Fac-
tor. Given as a percentage of the total capac-

fill factor declares that the ve-

oe

ity e.g. 74
hicle is 26 % empty.

In some calculations e.g. calculation of emis-
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.

air

The means of transportation used, e.g.

plane, lorry, distribution van etc.



Shi pmen ts My Shipnent ttal k,v2 Pri:ein | bv2 Total
Costs Preferred Conpensation Snooty' : Demand |

wdredognense |1 D i Datel By (Nan 0312006 PCT/EP2007/006919
Pace' 15.432.6781 kg 05 (I 7. 781 20,00 150271
merWficlemMedger 111 OHL Germany Retii

Term Explanation

Volume Weight A calculation of the “cost” in the transport
chain for this shipment from the customer. The
value is a combination of the weight and the
volume and is also used for setting the price

to the customer.

Examples for quarterly demand reports

5 Examples for a quarterly demand report for contract customers

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

L ProductiDf] Volumeof | €O/ | Total |Price/ | Supply!
Business Unit Name Quarter; Year,  Customer Name Cofe | Stipnenss |Shpnent] €0, [1CO, Total Costs | Preferred Compensation Demand Reference D] Date gBy(Nan

kg ! €t € entered in demand ledger

DHL Germany Retad 03] 2006 Parcel 15432678 03 DT 154307 | [ |

Example for a quarterly supply reports for internal abatement

15 projects



Exanple for a quarterly supply reports for internal
abatenent 15 projects WD 20081017434PCT/ EP2007/ 006919

wddds@mss erly Supply Report To be filled by Besi/nEms7/006919
Units For use by CMonly Busilmass Unit Name Project
| DI Name Quarter Year Total activity rate Specific
em ssi ons baseline Specific em ssions

Quarterly Supply Report

To be filled by Business Units For use by CM only
Total | Specific | Specific . Supply!
Business Unit Name Project ID/Name | Quarter | Year| activity | emissions | emissions Total | Pricel) Total Demand | Reference ID| Date | By (Name)
. . CO; tCOz Value
rate baseline project

Vehicle:; km | kg COxkm | kg COxkm
Solar{ KWh | kg COZkWh| kg COZkWh

t | € € entered in supply ledger

DHL Express Switzerland -RME-01 0003} 2006] 126579 0,350 0,045) 386] 10001 386 ! |

10

15

20

25

In a preferred embodiment of the invention the processing of
physical objects takes place in a processing station. In this
embodiment, address components that are present on the physi-
cal objects are transmitted to an internal data stock. The
internal data stock supplies a result address on the basis of

the transmitted address components.

Moreover, it is checked whether environmental data were de-
tected. In this case, a selection is made from among the de-

termined environmental data.

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-

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.

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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project Total CO 2 Price! t CO 2 Total Val ue SuPPIYi

Demand Reference I D Date By (Nane) Vehi cl e: Sol ar:
weokMirabg CO2/ km kg CO2/ kWh kg CO21km kg CO2/kANIEP20@H/006919

C entered in supply | edger O35Express Switzerl and

| - RVE- Ol 00031 2005

sufficient, then the environmental data are ascertained re-
liably enough so that the sorting machine is able to sort the
physical objects on the basis of the input distribution in-
formation (street, optionally house number) and the environ-

mental data.

The environmental data can be applied in different ways, for
example, by means of various printing processes. Printing
with a fluorescent dye is especially advantageous since this
make it possible to especially easily and reliably carry out
an optical detection of the target code during a subsequent

sorting procedure.

The target code can assume various forms, for example, it can
contain environmental 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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126.579 0350 0,045 38,6 10,001386 111 In a preferred

enbodi nent of the invention the processing of 5
w@hysiocabs obj ect s takes place in a processi ng BCBEPINT/006919

In this enbodi ment, address cosmponents that are

present on the physical objects are transmtted to an

internal data stock. The internal data stock supplies

a result address on the basis of the transmtted

address conponents. 10 Mreover, it is checked whet her
P egvirgﬁnen; | data were . detected. In this case, a ,
TEEPERLM YN Foemade g dndid ti It ¥sAHePt 2 PC with a
mof¥bEORABNkak LAALR aLd WeUNnt REY Prefisdy ed- HLOLesss Séxgpéddi-

for _the execution of the invention wll™ be explaine
tipapdbwouThetprodésshateps camthe lisel] hndihe duaddyamsand that

|l.as combined w th_each other, as a result of which

gefiEEatp; & gg@f/noite elf"?f&qvioci‘ua|asprac§beas]stesﬁ%fsl\r%l a 4-state
labdglther increased to an especially surprising ex-

20tent. A process conponent that translates into

increasing the efficiency of the nethod with

e i Ltile effort is t i_ml nt.at i.on of .
oh L AP L XGhSE ol LA, pBets, MILATHIN! W it sinea be-
lowhwthhi sefacenper abedhenesanipd es@fcal ltad -Haatt aRsipuedr sys-

t he sorting iﬂstallation, can i npl ement, envijronnent al
LePat HOVEHET hi SPRaARERRELPTL RE POAdiNSStdQLad G2 the espe-
ci 2008/ Q34348 2 086919 143 fig) ; Qﬁﬁf _

en%/)}?r onnent agédjgtgaggfzé ggcérttgvi%n %ﬁtelc;agﬁl{/teertno g Eés}g pre
sented héeesorting machine is able to sort the physica

obj ects on the basis of the input distribution

information (street, optionally house nunber) and the
As eavihdoter Soffeptahciipla, dhe edwblerFenkalsddlaI@EdE carry-
. applied in different ways, for exanple, by neans of
1IN HioushPrinyeAgipRocesses. Printing with a

fluorescent dye is especially advantageous since this

10 make it possible to especially easily and reliably
The areym oUtorapuoptt cak det pot ineanef tbhiet angelrsted in a lim-
.tdurin a subsequent sorting ﬁrocedure.,The target code
* %%%IE%EEWE‘V PIBUSAR oPReANY 0P kalrBRE, 15t Sudkabde for per-
forHl Forhive £ O1FRS ! af o Hak RamB3RECLALLY-KERYEL TN Qo rsona

requi rement data and other data as for exanple the
COTgdH et e duiteessonphoenadtonirehithyi suptebdealflor perform-
. achi ev ) in n 11- character to 13-character
lnfaérgg"gf&g%tbeor\&/l\ngt%Ig%ﬁorad%?'f‘?%ﬁé?c’??rpri nt of the postal

code in plain text.
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
whagogooaszs to use a |l abel with a 4-state code tbP@t/EP2007/006919
| i kewi se contains the requisit4@ target infornmation
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
Thaddetrvenal by awpbiveeiiudn cotgutarelwiith peterdlexdrodessors and
ddition . to the autopated use of the nmethod in _
= [P5a8sErhY BBMREShI NBS W BFCESSAerdr MY to achieve
velit egraed-LRLEQ thgemor mal processing of the physica
obj ects, individual physical objects can also be
detected separately, for exanple, at specia
r gcessi tations 08/.Q17434PCT/ EP2007/ Q0691
Th€4§a f e gg% I)?,Ontsﬁgtf’n\/\?vi% It e ilkgr%n @or?éﬁlstta%glfe aC?""t‘—"ba‘Se

appPGiebthon sBAthOniagd keyheasd asmeeldnvdSohnledtell data. The
printer as an additional output unit that is _
degbginrof | Baebgatpbagpogpaml srd comdt Frgshdioa aapd dlaggess.
I 0 S I at.i -state | ahel .. Th
ol ot ahor "eRaS FBRECs Hissd MR st Rl e to be
st heed | owduwndant ference to the exanple of a two-part
conputer sys- 10 tem However, the invention cially
advant ageous case of sented here. is not restricted

Thd A4S £SPESsE W0z Par br69TRELC LS KSLEMRLS e databd®e &ppli-
matter of principle, any conpufer is suitable for

catiery-ficriegamvpiet hBLY 80Bnt Von. aTR&/SLmproowsuter,” tre cli-
by _no nmeans_to be understo@d in limting.manner.

entr S T E0 a8, PRAHT L Rk PEotl thenra st il Mg i of

dattOMpedStdONSThé OreeXBIPLEL asWabkskd! k@Ntcha RarEland dis-
20 conputer,_a mcroconputer or circuitry suitable for

Pl3eed okind 3L ERFhLPAL 1 685 - ahll/ 6ANCERpALICIdAy. 1limiadhiby ad-
it M ef erfed; ggbodi ment a database is used on a server
that takes over the described functions for severa
process-25 ing stations. The client part is realized

in a platformindependent progranmmi | anguage. The ,
A %%eecbﬁ etHere p?ggF%Wﬁagra 048g5IPS f dfdansREAMAFe 1ist,
al POss D shmditea 1 €gQ6A1 2ab! gupahbeiehitesdabaa3l@kith the
entered via an i nput mask. Then a dat abase quéry is

appgafia pyi nhedat 4 efortohe hdedevery. (pwet office box, postal
(xx%%08/017434PCT/EP2007/OO6919 147 The server is a

power ful conputer with several processors and a | arge

main nmenory. This is necessary in order to achieve

very rapid access tines. _
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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5 The data stock consists of the files froma suitable
dat abase application containing, at |east sone
wetoosponsent al data. The design of the databaseci/spRbseo19
configured for rapid access. H®wever, this al so neans
that a great deal of data has to be stored
redundantly. 10 The data accesses are provided by a
sui t abl e database application, for exanple, PL/SQ.
acypant PeHSQUHipmotérupaoddinmdd emreBeedveg, htlse r&sei&ion
aei fromthe ierver in the formof data records. The
MOPRLR| {SsERPPE IS0 Pl @ ol Heh & TIFHHANQIRIN % -29 P pF Blede -
in a selection list. It can be locally limted by
additional entries. A special feature of the program
Inj g phaferiradacybpdimeat! iestvixarimegrha ¥ orepnt eemelat ainforma-
.are tidcally displayed w.t.h the 20 ertaini ng
tl%l[al\t %EIF%%H? e%8eI1:|¥1\73e1233?9’56‘(3:3‘—%ci ST H&,d%g%f%?gc%b‘g)?rans'
miécdactsi an Hpdeh€ace Ton@Rerel.orrHiecitas ML fpdter con-
di spl ayed data records (fromthe normal or, for
LazRAnPrBOTYr dRF251PRE £paciamsosdiaddiriornthe sigtegteed images.
applicable in each given case. The deci sion nodul e or
the operator selects this data record and actuates the
Therinténfabat tompuVea tise doog@ldted armnectedtabelThe server
%%inte{ %he aggro riate lLabel is printed with the
PrebTTaRtY alaP e58°aRG Y GEE o Bs ke taey Staaic i @nd llows
a HetcBOngi §E08nREEhRchSad Rie @%@ﬂ@ﬂ%“d%géuﬁi%ﬁ”brchive
observe its environnent and that can act largely
ablgt onvhHEBNGNE &Yr imhRstpdepase, the deci si on nodul e
contains information about the paranmeters and action
instructions that have to be taken into WO
The 098¢ DiFAa4RET 1 EPRGATHREAEI 4248 aeC e dRERIGH thd Nusis
procedures. Preferably, the decision nodule is capable
of Jthe3$¢er B_1BEE0ABABAES AR tas apes biybadent ak imcefae dedhbase
odi nyi r Lre inform-_ 5 tion .
T ke 15t R aRer car OB Bey | S e ot g 27 hade in
the rizmemi ¢ f eslut omanednpeotace eompst.er. The interface
conmput er contains nenory |ocations for associating the
detected i mages. The interface conmputer is connected
Thi® £ SOy esbtINQi 88T ¥8ketPaphehebabliyhaerkR® impact data.
previously presented structure and allows a matching
Thig agrsFonheed aflateqlsrenbaeqdenslyi thraasotittedalsioe the in-
vilo i mpact data. The environnent al
teéﬁ&ﬁﬁrégﬁggg%gta Is detected on the basis 15 of the
ascertai ned i nage data and by undertaki ng a dat abase

query, or else a data stock query. These queries are
Th%n%ﬂ?%?f%qﬁaQQWPH%ﬁrahﬁoﬁﬁ?@ﬁcbﬁéc@é§e§ﬁéﬁspr ipgiigectly to

thealdaws; bt gl £y aseggt ai ned environnental i npact
data. 20 This ascertalined data is subsequently
transmitted to the interface conputer. The interface
1n G0 Eg éigg cqﬂge ted diéectlx or indirectly to the
SoFiHG Tt ATANT U5t e AP Ef 8PP GOBREEGENERATSRE tS
thel Hegfiflac 1M &5 +EANBH hémbPP kESHLE Qé&%ihg dnstalla-
~result nmenory of the sorting installation. 30 The
tio¥hysi cal objects are preferably associated with the
cor- rected address information by detecting an
identification code that identifies them WO

The? @OJ/sG A3 40 ER Y (69O rably associated with the cor-
rected address information by detecting an identification

code that identifies them.
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149 Preferably, the identification code was applied
onto the physical object in order to allow an
w@as®eoiatdi on of the new address with the correetT/EP2007/006919
physi cal object. 5 The identif4scati on code nmakes it
possi bl e to associ ate each of the physical objects
Wi th the appertaining environnental requirenent data.
In an especially preferred enbodi nent, this is done in
Pr¢harabilgnt thiecdtieon icddes ipn riced aad kpglhyed c@lto the
hobiecﬁs gne detected. 10 It _i_s especi al |y advant agequs
PRYBL R nPPE REL dBnPrArLatiCoR IdSde 2aand5iotifdion of the new
ad@P¥LEORNEAt 8hel %@wr@%%egﬁqy%q@lo%btj%%rphw cal object.
15 The printing can be done directl’y onto the physica
object or else by printing a | abel that is
ub ently, affixed onto the physical, ohject. .
Th%hé§§§§%?%8§alPﬁpF8%§n 3%F§n§toF%FﬁﬁiﬂﬁnghQﬁ§qﬂﬂﬁf?(FaCh
of afia@Ophyzecanvobgeoest &l thRae! a@loctans#ield environmental
procedures. This allows to create a transport system
reqe} reRaRsparERng Iphesi eaPeshjpddtys pratteraiad mbashigtent, this
o) hysi obj N par I endi .
s onPOLR, e PRLEGL IS LETIRPROHES FrdRRSHE M prvsicar
objeamsparé detacsetihrough at | east one physical router,
wherei n the physical router executes a decision about
further paranmeters of transport to another physica
Itriéué%p@éiéPl?hgdﬁgﬁghgbBQsSE@tbQQntWQ%%eH%entif'cat'on
envi ronnental " data of tThe transport is calculate an&
codft sphdyed. tBe fhyirehmehted arqesiazepleatofadat mut tdet physi-
Cafe 'sségn report) generated according to a preferred
enbotli tent of the invention. WO
2008/ 017434PCT/ EP2007/ 006919 150 Advant ageous
Processing Rules for Em_ssion_cal cul ations are
Thejayck P af2er Rar denesdiKeckayi enppi kbiepPhyisd asie object or
el at | s, t h i SSi .h
g 25T o* b ksl M Fed i F It Y Pl edga onco
the @lsysterahgolbjett zati on and capacity of the vehicle.
10 For international shipnents the em ssions are
managed on country level, i.e. that when a border is
ThePaRsfsh i Bd\e B B&hOREa 8L 8n8PLE! c RIURLL¥nRRSrAHacAted an, -
to each country. I n ACCEPT there is one fundanental
lyzealeny aowrened hotinpasedoi st fansphet hbghesdulresel  of
accuracy, this nodel is defined as follows in a 4-step
approach: For each leg of the transport the follow ng
Thiiss ecldl il af @ pelc & hente sanspo g edybbeth€o-e pRENSPo2Q ing
1. Calcul ate the distance 2. Calculate the fuel .
PhYSHAImARIRF ot tWeevRhi che Beaeh| enraPRYEREadnPHIESHS 19
FepRnd [ i .e.the .
traénissié%%f@%gzgg %%&#gg% %g%%¥?§yé%nél%?F?Egébgcﬁgﬁtépn’
whe@glicultdte wmsspans oesuts i ngrbuom dacleabiesnenphleddal
he actual calcul ations can be managed in three = |
FOURS oIt ) <, DR FiGT ORORHE: aURFFEBFE Bapgcifion about
fureaelt GRuRireterdd df Maruddbyrt USh NgnoahaPebal 8 i EE®Mrouter or

ACCEPT _
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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The distance is calculated for each transacti on using

external web products, and then the distance is nmulti-
wOE0R0085017434PCT/ EP2007/ 006919 151 plied w tPCt/BR2007/006919

wei ght giving the transport wmok in tonkm Based on

this an "average fleet" can be cal cul ated and then

used for the respective custoners cal culations. 5 2.

Automatically a. Cal cul ate based on average fl eet

val ues, "Level 3" b. Calculating fleet average is done

|nd|n% out the different vehicle types and their

b
AdVéPg?998u art °F65F e Rudes QQQuﬁﬂiﬁ%1QRNQ?%Rﬁkﬁq%Pns are
dekbheipaHNLkY e« Ba$6E.0N this an "average fleet" can be

cal cul ated and then used for the respective custoners

cal cul ations. c. Cal cul ate based on each vehicl e,

"Leyel 6" . . P ese cal qul ations, give a .
The BUEE SAPEAPSIPAE dR KObord Ty L ASiE NI SVt $hmemissions
repbet¥er tbi abkechytameh hRA bel lANIRAHERLUIME to each

cal cul ations of transports are done as follows, the
LT3BfRORBdeFORFPARPEI oMt RIdE ki@ \We@R Qdl e e fattilrgy vehi -
c1&oad there is today no Fixed Em ssion Value: Em ssions

or custoner = 25((Vb|une Wei ght / (Max Load Wi ght *
Fill Factor)) * (Fixed Em ssion Value + Variable
m ssion Va * Fuel Consunption 30 Fue

FO%O%%E%B??BﬁoﬁaéIS%%H@Sﬁﬁ?lSﬁe|§m@§?H€P§daHQ1WQﬂ%Se

@k ,1gﬁgm1t eaVve €y hiyc e e _
copa?ﬁ%eters VE)%OOE?%%?434%CT/E%ﬁg%%76%6§%%&§§g %yé(émls

siguystanerspiit efuvéhichedutilllbzatiednto E€alctulcatert ms.
the shipnents part of the total avail able wei ght
capacity and with reference to actual utilization of 5

InVEICEPE Mebieei¥ebght flinGiaenkaad c¥ecahtt ol dethod, used
Factor) 10 Em ssion factor
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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The em ssion factor is calculated as the sumof fixed
em ssion val ues and vari abl e val ues. The fixed val ues
wa@legoBMerad4 om cal cul ating Air transacti ons and BCEEB®)7/006919
to zero for Road 15 cal cul atipns. The vari abl e val ue
i s dependi ng of the distance, thus the multiplication
Fi xed Em ssion Value + Variable Em ssion Value *
Di stance 20 Question to the inventors: Could you
conpletd whehf eheulalgd® HikdndVRigerersddrdaicrit Sin
m ssing or _not correct, ACCEPT either_ stops the update
of Fﬂpgmtr§ﬁ§§@t PBNtRAG eredresraveflsetiessayde gralcu-
use e a a al N8 j erj .cl e
Typs 55 Aofod pasetl o Pt At dRRCQRARLS Tatcu-
faclafioes. WO 2008/ 017434PCT/ EP2007/ 006919 153
Em ssion frome.g. energy usage in facilities can
contribute significantly to the em ssion footprint of
2.2 shupsmAticallylhe exanpl es describe two levels for
i mpl ementing; 5 Level 3, based on nore generic data
Leval 6,Chhsedabp basadl ed wwkirebe ddeetCapdulesti ng.evel 3~

R i §Si | 3, _based i c_data Usi
i I o ek v e e
15 tion systénsfandnt heeht ansepekbeworkdi sheakCWeat@dve part

This trangport work is then multiplied with a nore
generic @hi §8fokoFaLt bFaRFPeRti ¥oskt dppemiBalsel SOURETY -

t hegggl gsbQRnshi Logyt R LN the,country.
As an exanpl e, %iguregvgggg%a#gggfn th ?%b#gﬁégﬁ%ﬁéd and
bel tvemresedeflor Theer nespeepigsenustbheedisf talentlations.

vehi cl e es, used; an exanpl e, .figures like these
aré?uSediggﬁ%}%t?h a%éﬁuﬁﬂse?ggfggéﬁF&?he“&FVFéréﬁt

vehrigd Se t yRESUVSEHonS giveFQrd%@ﬁ@lé@hbﬁh@uEXEgohsaccording
shown the total transportation 25work done, in

abse? Bt beiked ahdan@d aT@eveapiépbye et aLbhdrboparts

cal culated by nultiplying the Max Load with the

Utilization factor. The NTM standard value is

indicated in the table. - The fuel consunption is taken
Trdnepeigd val ues.

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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WO 2008/ 017434PCT/ EP2007/ 006919 154 Vehicle type Part
of total Max | oad Net Load Utilization Fue
W@ onsomasds on k t onkm % ont onNTVMDHL1/ km | / t onk npd4/BP2007/006919
Delivery van 0 0% 1.5 0. 75 50%250% 0. 15 0. 2000
Di stribution HDIlorry - Uban 0 0% 8

Customer part of Vehicle utilization
Calculated as the shipments part of the total available
weight capacity and with reference to actual utilization of

vehicle

Volume Weight / (Max Load Weight * Fill Factor)

Emission factor

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
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4 50% 50% 0. 25 0.0625 Distribution HDIlorry
- Rural 0 0% a 4 50% 50% 0.25 0.0625 Heavy

wolb@gpoitast i on lorry PCT/EP2007/006919
153

Emission from e.g. energy usage in facilities can contribute

significantly to the emission footprint of a shipment.

The examples describe two levels for implementing;
] Level 3, based on more generic data

. Level 6, based on detailed vehicle data

Calculating Road emissions

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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H D - Urban 66, 167 19% 14 7 50% 50% 0. 3 0. 0429 Heavy

distribution lorry H D
WO 2008/017434 PCT/EP2007/006919
154

Vehicle type Part of total Max load Net Load Utilization Fuel consumption

k tonkm % ton ton NTM DHL 1/km 1/tonkm
H/D Delivery van 0 0% 1.5 0.75 50% 50% 0.15 0.2000
Distribution
H/D lorry - Urban © 0% 8 4 50% 50% 0.25 0.0625
Distribution
H/D lorry - Rural 0 0% 8 4 50% 50% 0.25 0.0625
Heavy distri-
bution lorry
H/D - Urban 66,167 19% 14 7 50% 50% 0.3 0.0429
Heavy distri-
bution lorry
H/D - Rural 0 0% 15 7.5 50% 50% 0.3 0.0400
Lorry + semi-
LTL trailer 231,985 66% 40 36.8 75% 92% 0.45 0.0122
Tractor +
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-
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- Rural 0 0% 15 7.5 50% 50% 0.3 0.0400 Lorry + sem -
LTL trailer 231,985 66% 40 36.8 75% 92% 0. 45
WO 2008/017434 PCT/EP2007/006919
155

vant data on vehicles such as e.g. the environmental index

used.

In advantageous implementations 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
not always meet the need for level 6 reporting, e.g. COSP

does not always identify the vehicle.

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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0.0122 Tractor + LTL sem -trailer 25,776 7%
28 21 75% 75% 0. 38 0.0181 LTL Train 30,058 8% 50%
WO 2008/017434 PCT/EP2007/006919

156

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 or globally.

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 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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50% Total 353,987 100% These are the basic
data used for a first country, e.g. Sweden, where the
woé 2do8l1usansport work is split by vehicle typep&t/apmhor/006919
performance) and their part ofs7the total. Level 6,
based on detailed vehicle data 10 Using Level 6 the
transactions/data are gathered fromthe productions
systens and the transport work is calculated. This
Calewnhapdng Werl Oceamhemimsliions i ed with the specific
vehi cl e used, considering Euro class, fue
consunption, utilization etc, giving a high quality
Thé€atgUtal hehondt aRengallbe 1kt Lenands irfMdN6, P& rRoad and
. demandi ng custoners. Level 6 calculation requites a
AlBypd§3NEnPPRAPPEAA tRe B¢ tAOCER DO Eind valned=e- WO
2008/ 017434PCT/ EP2007/ 006919 155 vant data on vehicles
such as e.g. the environnmental index used. In
Emaslvhohageanagedpl enent ati ons the cal cul ations wil |
vary. 5 fromlevel 3 to 6, giving a result that is nuch
Th%eY%/JeHle? hahRorevér ACEEPTWrEROrESs aggaltiey fioldpwinsr e
| evel 6. Al this depending on the fact that the
transactions from producti on not always neet the need
COfor level 6 reportCanghor. gOxTHSP does not al ways
identify the vehicle.. 10 For specific custoners,
“Ozdependi ng on theiré?{Rﬂ%sgbﬁpﬁgﬁﬁine level 6 quality
HC m ght be achi eved gfaaddatbahsacti ons are detailed

enough.

NOx Nitrogen Ooxides

PM Particulate mMatter

S0, Sulphur dDioxide

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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For specific custoners, depending on their routes, a

genuine 15 level 6 quality m ght be achieved if al
wo passeass ons are detail ed enough. Cal cul at i ngp@i/EP2007/006919

em ssions 20 Cal cul ating Airi38m ssions are done by

fromthe actual shipnment transactions. These

transactions include origin and destination, but not

‘the transactions in between. Thus ACCEPT uses a table,
Figgre iﬁaﬁh§ﬁéchpMe§ﬁﬂM§aﬁqﬁQm%ﬁﬂfme@§ﬁﬁenan§:HPerational

I evi.at i s fr th|

Sygpéﬁgﬁggﬁt%%ng %ﬁ gh% ar e n&Peﬁgngqg éhe trans-

acthene are upﬂetbhaﬁo5rebt@a/md&1&rﬁa w@mardvﬂhé¥1aﬁé en-
rare) then ACCEPT cal cul ates the last "leg as from
tergdt 1Rn69bntBF| gehadd despbase -t Fepm Shisevatabagsmsierl then
re%grgeﬁggéglggt@ﬁeQ@%gOOSI017434PCT/EP2007/006919 156
i ng Level e calculations are gathered fromthe
produc- tion systens and the transport work is
cal cul ated. This transport work is then nultiplied
Wth a nore generic em ssion factor which is set from
Aifat£ah9béBPohbe em ssions from5 the fleet used in the
country or globally. Level 6, based on detail ed
vehicle data 10 Using Level 6 the transactions/data

r h product ans ;s ns _and
Fo?fi%ga%ggﬁgg %Egnk%a cu atedgi ﬁ %PgHg SHy %%Pfq can de-
ll\iétentmjﬂlsta@tneﬂs\l\llfhhllEEaSﬁlﬁgl the ‘iﬁtpléh}éh@alt&%% of ACCEPT,

consi dering air plane type, fuel consunption,
wheR | PG FPBREEY ¢ 15gHRi ARdaTHRgANFuaPilly CEBEEUICAMNGFies are

ead®tvhidigelaqt he demands from the nore demandi ng
custonmers. Level 6 calculation requires a subsystem
that can feed ACCEPT with the rel evant data on
vehi ¢ s such as e, g. he environpmental i ndex_used in
Figurs J[ | % DAY Eﬂﬁe%m Fy2BSe6hAPRs, 508 toReddirduction
syAlent aF € ahaREQEECHE ONa en¥hh8RBRNbNt BRreakeul ahiORSansaction
will vary fromlevel 3 to 6, giving a result that is
is fRH het42ing highe | enbpreapienwinhthes§SHuabengralidamoaa num-

h f h
beﬂngfalﬁa$%1§h f“llé$é5 9 ewgigﬂ eﬂet fi F&ééggwggFtFﬁécu_

transactions T romp oduc do no
1auuﬁx1Thﬁséemeisﬁlcﬁ@oafengtofaﬁcmhathagDBaalMaﬁtsat@@Ssame
en1 S|ons are not within the scope for the first
b A9 AREPTCNTHAAERI EOF bt GHETaREPORBUBREBBASE
calculated inasimlar way as Road and Air, using NTM

nmet hodol ogy and val ues. WO
Tr 2GR TOIHB 4RET/ #HPQ07¢ D069 18hd 57pdate 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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Cal cul ati ng Sea/ Ccean em ssions The cal cul ati ons are

calculated in a simlar way as Road and Air, using
wa@ppsopusat e net hodol ogy and val ues. 5 Em SSi OPSI/EP2007/006919

managed The val ues shown in IACGCEPT reports are the

foll owi ng: COCar bon oOxi de 10 CO2Car bon dDi oxi de

HCHydr ocar bons NONi trogen Qoxi des PMParti cul ate .

mvatt er SQ2Sul phur dDi oxi de 15 EnergyTotal consunption
ACGBBFelfncrMhteantadsdnhbersis tto freo asudlleaiblfosss Ipagsible;

|.cal kil t k d KKnirot al. di st ance |,
AL B S R e PoP TORPRHe A8 RROTBEAP I ghiL ke it input
syfoemeachhphysheal debifestnthaaval wRws kol gt st ocal

in order to be nore relevant, e.g. it mght be nore
Predpevhdl E¥SPSMshyieshessicbas mad okg Peast edd ioftepfane should

Lo . . o
e s o ee 300 AL D0Br0 T A3 APLTF EP 057 Mot 10 Ik
Figure 12 shows how transactions fromdifferent
oper at i onal ste are managed via a defined

The Rdpatet ﬁﬁg?ﬁ PhelPFERESEEFI GRs SgvEral systems is de-
pe%&&f%eﬁfC@ﬁéGQﬁgééysééfhgddégEQ&%ethﬁo@E? %%ét%ﬁﬁgééjthat
0]

e detail database. Fromthis database is then
the epofferemierpapbdeceaondsydtemsr anseuttonsheir deliveries to

ACCEPT with ACCEPT administration monitoring the deliveries

and updating the system.

Preferred embodiments of the invention allow integrating
transportation 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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10 For air transports there is a global solution,

whi ch can deliver transactions facilitating the
wo ppkemast at i on of ACCEPT, when one country i SPUPEPI007/006919

running, all other countries &Pe easily adhered. 15

Fi gure 13 shows how the Air transactions fromthe

production system are managed via a Transacti on

Extract. The transaction is split, using the
wherednnebheoderasiha ¢SDEafeneraciong iaonwb@nvifronmental
daL di vidual "legs" for which the em ssions are

cal cul ated. These em ssions are stored in the Data

Mart (the same 20 as for Road) and formthe base for

ACCEPT Report Database. Transactions not accepted in
TotRRTEBdare BResst srbadimentpogifillcd eatd vad tedoradvantageous

' e n reor. i rr t he
o T e el caetos FAE obRBHEE Prchrall  BREEHI ¥ con-
trolhnspoatmessaget ierstraaspontiagnphesdieap! evjamst, wherein
countries have their own systen(s), probably requiring
the SHPLFRYte PREEFFabBrPEeReatnlsRSEneRF PRYGiger mouter,
whéeéinechdephps ecbaceoapdreskb Bt st B80Sk o’ about further
anal ysis i's done in each country. WO
PapIUBIEHT 434 POTAEPRODY/ 006819ct591 ACEEPT khatondkr ucthgmhter

' ag flexible as_possible; all interface
progufh el e et rh e ReReng FoornPpan ata.
There are different ways howto interface the |oca
production system whether the major part of interface
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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.
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webdosoiapt |y it is advantageous 5 to i npl enentp@l/EP®aE006919

one conputer program capabl eeaf controlling a nessage

for transporting physical objects, wherein the

transport occurs through at |east one physical router,
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one of the described conputer prograns. Preferable the
com puter programproduct is |oadable in the | ogica
node. The descriptions for representation of data
are always conbi nable with the exanples for routing
and/ or transporting the 20 physical objects. Therefore
the invention 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
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advant ageous to use transportation neans, the physical
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ascertai ned environnmental inpact data and using it for
a transport optimzed wth regard to cal cul ated
environnental inpact data. 162 Cains: 1. A nethod
for transporting physical objects, at |east one

physi cal object being transported froma sendi ng
station to a receiving station, the nethod conpri sing:
nmeasuring environnental data with a plurality of
sensors for environnental inpact factors and
transmtting the environnental data to a centra
control conputer conprising required environnent al
data for steering the transport process for handling
and novi ng at | east one physical object;

provi di ng environnmental inpact data for certain
transports and environnental inpact data in certain
regions by the central control conputer;

conparing the neasured environnmental data with the
required environnental data with a conparator of the
central control conputer; usi ng required

envi ronnental data conprising the environnental inpact
data to conpute at |east one transport paraneter
relative to a novenent of the at |east one physica
object to a second physical router or to a receiving
station; i nfl uencing at | east one of the

envi ronnental inpact factors conprising at | east one
el ement of the group of carbon em ssion or em ssion of
fine particles resulting fromconbustion sources by a
decision of the central control conputer about the at
| east one transport paraneter and at | east one

sustai nability paranmeter conprising at |east one

el ement of the group of paraneters of usage of
alternative fuel and choice of freight vehicle
fulfilling em ssion criteria; transporting the
at | east one physical object to the second physica
router or to the receiving station based on the at

| east one transport paraneter; the transporting
occurring through a first physical router, where a
steering functlon of the flrst phy5|cal router is
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preparing an em ssion report about the environnental
i npact of the transport according to the environnent al
data stored in a storing nodule. 2. The nethod
according to claim1, wheré?n environnental inpact
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14. The transportati on systemaccording to claim12,
conprising: a plurality of sensors that are adapted to
measure environnmental data; and a transmtter that is
adapted to transmt neasurléd environnental data to the
central control conputer. 165 15. The transportation
system according to claim12, wherein the required
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factors conprising at | east one el enent of the group
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EOdat,_ stq&g$ inTﬁ storing nodule. 166 20. The _
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em ssions conprising notorways or harbours. 21. The
transportation systemaccording to claim 14, wherein
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1cu%§¥k8§ﬂ %cording to claim 23, wherein a routing
deci sion is based on the required environnental
requirement. 25. The method according to claim1,
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transported from a sending station to a receiving station, the system comprising:
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a plurality of sensors for environmental impact factors measuring
environmental data and transmitting the environmental data to a central control
computer comprising required environmental data for steering a transport process for
handling and moving at least one physical object, wherein the central computer is
adapted to:

provide environmental impact data for certain transports and environmental
data in certain regions;

receive information for handling and moving the at least one physical object;
use required environmental data comprising the environmental impact data to
compute at least one transport parameter relative to a movement of the at least one
physical object to a second physical router or to the receiving station; and

compare the measured environmental data with the required environmental
data with a comparator; and

influence at least one of the environmental impact factors comprising at least
one element of the group of carbon emission or emission of fine particles resulting
from combustion sources by a decision about the at least one transport parameter and
at least one sustainability parameter comprising at least one element of the group of
parameters of usage of alternative fuel and choice of a freight vehicle fulfilling
emission criteria;

a first physical router, where the transporting of the at least one physical object
occurring through the first physical router and where a steering function of the first
physical router is performed using the environmental impact data stored on the central
control computer; and

a storing module storing a prepared emission repott about the environmental

impact of the transport according to the stored environmental data.

13. The wransportation system according to ¢laim 12, wherein the central control
computer contains at least one comparator for comparing measured environmental

data with the required environmental data.

14, The transportation system according to claim 12, comprising: a plurality of
sensors that are adapted to measure environmental data; and a transmitter that is

adapted to transmit measured environmental data to the central control computer.
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I5. The transportation system according to claim 12, wherein the required

environmental data comprises emission data,

16. The transportation system according to claim 12, wherein the transport

parameter comprises a fuel type.

17. The transportation system according to claim 12, wherein the transport

parameter comprises a transport type.

18. The transportation system according to claim 12, wherein the central computer
is adapted to use the required environmental data to compute at least one
sustainability parameter relative to the movement of the at least one physical object to

the second physical router or to the receiving station.

9. A non-transitory machine-readable medium, comprising:

code that is adapted to measure environmental data with a plurality of sensors
for environmental impact factors and transmitting the environmental data to a central
control computer comprising required environmental data for steering a transport
process for handling and moving at least one physical object;

code that is adapted to compare the measured environmental data with the
required environmental data with a comparator of the central control computer;

code that is adapted to use required environmental data to compute at least one
transport parameter relative to a movement of the at least one physical object to a
physical router or to a receiving station;

code that is adapted to influence at least one of the environmental impact
factors comprising at least one element of the group of carbon emission or emission of
{ine particles resulting from combustion sources by a decision of the central control
computer about the at least one transport parameter and at least one sustainability
parameter comprising af least one element of the group of parameters of usage of
alternative fuel and choice of a freight vehicle fulfilling emission criferia; and

preparing an emission report about the environmental impact of the movement

according to the environmental data stored in a storing module.
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20. The transportation system according to claim 14, wherein a number of the

sensors are placed close to sources of emissions comprising motorways or harbours.

21, The transportation system according to claim 14, wherein the installation of

the sensors implement of good geographic distribution.

22, The transportation system according to claim 14, wherein the central computer

is adapted to model a transport.

23. The method according to claim 1, wherein the required environmental

requirement are based by law,

24. The method according to claim 23, wherein a routing decision is based on the

required environmental requirement.

25, The method according to claim 1, further comprising modelling various

(ransports.





