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* To €pyo «Avoilkta Akadnuaika Madnpata oto OLKOVOULKO
NavermotApo ABnvwv» £xeL XpNUOTOdOTHOEL LOVO TN
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2KOTtOL EVOTNTOC

* H ueBodocg tnC mpooopoiwong ya T
pnovtehonoinon tng¢ epodlaoTikne aAucidoc

e E¢ctaon duo peletwy nepimtwonc (case
studies)
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OplonOC

Meta tnv avamntuén tov MRP Il (Material Resource Programming),
Sdtadopol ev Suvapel dtadoxol tpoodEPOnkav omwe MRP I ko
10 BRP (MpoypolpATIOMOC ETIXELPNOLOKWY OTIOLTOEWV) XWPIC
gTLTUXLAL.

AUTO OLWC TTIOU YVWPLOE TEPAOTLA ETILTUXLA KAl artodoxn ATav To
ERP (Enterprise Resource Planning).

H emtuyia tou odeiletal oe peyAAo HEPOC OTOUC TIPOUNOEUTEC
TOU, oL oTtoioL elyav oTOXeVOEL OXL LOVO OTLC SLadLKAOLEC
nopaywync aAAd o OAec TIC eTyelpnolokec Stadlkaoieg.

Enterprise Resource Planning (ERPs) cuotripata anoteAouv
oUVOAO OAOKANPWUEVWV EDOPUOYWV AOYLOULKOU TTOU
urtootnpilouv €va evpu PpAcpA ETLXELPNCLOKWY SPACTNPLOTATWY
Kol AELTOUPYLWV.

A\eLtoupyouV SLOUECOU MLOG CUVEKTLKNAC Baong dedopevwy n
oTtolol CUVOEEL TIOLKIAEC ETILXELPNOLOKEC OLadLKACLEC.



Emuyelpnolakec ALadLKaoLEC

ETtituyxdvouv Tn ouykeEVTpwon Twv 6e6oUEVWY, TNV EvoTtoilnon Ko
oAokAnpwon OAwvV Twv epappoywyv Lo eMxeipnong Kot tov
ETIOVALOXEOLOLOLO TWV ETILXELPNOLAKWVY SLadLKaoLwV

2o ERPs avtopatomnolouv Altadikaoiec & Asttoupyiec:

OLKOVOULKEC

KooTtoAoyLKEC

OPYAVWTLKE C

Ayopwv Kal MwAncewv

Mapaywyng

Awavoun ¢

XpovikoU — MoooTtikou Mpoypappatiopol
Alaxeiplong AvBpwriivou Auvapkou
Noaylwv kot Epywv



Baolka XapaKTtnploTIKA

Baolkd XapoKTNPLOTLKA evo¢ ERP cuotnpatoc:

Yrtootnpilel OAEC TIC AELTOUPYLKEC AVAYKEC OTIWC TTapaywYH, TTWANOELC
Kol Stavopr), TANPWUEC, TpounBeLec, amobnkn, AoyLoTIKA, avBpwrtvol
TIOPOL K.QL.

ALEKTIEPALWVEL TOV TIUPAVA TWV SPACTNPLOTATWY TNG ETLXELPNONG Kall
yLot aUTO BEATLWVEL TNV TTOLOTNTA €EUTINPETNONG TOU TIEAQTN.
fedupwvel 1O TANPodoplaKO YAOMO HECO OTNV EMXEpPnon n
OPYOVLOUO.

NoapeExel MANPN OAOKAAPWON TWV CUCTNUATWY OXL MOVO HETAEL TWV
TUNUATWV TNG ETIXELPNONG, AAAA KOl HETOEY ETUXELPHOEWV TOoU ibLou
optAov.

Yrniootnpilel tn PeAtiwon tng Staxeiplong Epywv.



Texvoloyikn Ymodoun

>0yxpovec Apxttektovikeg Client/Server
Baon Asdopevwy

Edappoyec (Modules)

Ermtuxelpnoakol Kavovec Asttovpylog

[padika tepLBailovta enkowvwvioc xpnotn —
unxavng (GUI’s)

EpyaAeia (Ataxeiplonc, Avarmntuéng,
MAnpodopnonc K.a.)



Baoweg Edapoyec
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Enterprise
Controlling

Operations
Controlling

Day-to-day
business

Evontoinon NAnpodoplakwv

ZUCTNUATWYV

EIS
—
,ﬁ%: 1! N
%Jﬁ;}ﬂ = I
&
SAP-EIS-Database
PULL PULL
FIS HIS [
PUSH PUSH PUSH
External EX&ES] al
Syst
ystems Data

DATA STORED IN SAP TABLES

ERP ERP
Information Executive Business
systems Information Information
Warehouse

(LIS, VIS, HIS, ...)  System




Noylopika taketa ERP

MANBwpo EUTTOPLKWV AOYLOULKWV TTaKETWY ERP
MeyaAUtepol mpounBevTEC:

— n SAP AG (www.sap.com) pe ta R/2 kat R/3

— n Oracle (www.oracle.com)

— n J.D. Edwards (www.jdedwards.com) pe to OneWorld
— n Baan (www.baan.com)

— n Microsoft Business Solutions pe tnv epappoyn Navision-
Attain (www.navision.com).

MoAAEC oo TIc Stadkaoleg Tou KAAUTITEL Eva TtakETo ERP ivall
KOWEC o€ KABEe eTapia
— Auvvatotnta MapopETPOIMOLNCoNC VLo TIC AVAYKEG TNG KABE
gTalpLac.
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Evomtownpévo Zevaplo

Financial Controlling

—

I Costs Controlling >

Contacting Customer Sourcing Delivery Invoicing Incoming
order payment
> Planned . Production.Production
MRP
SOP HIPE order > order control
Purchase ™\ Supplier Purchase™\ Goods Invoice \Outgoing
requisitiong”selection  rqer receipt Aerificatiop/ Payment

| Logistic Controlling >>Sa|es, Production, Purchase, Storage >




2evaplo 1:

MPOTPAMMATIZMOZ NAPATQIHz2
(PRODUCTION PLANNING)



Nepwypadn Zevapiov 1

_ MNapaywylknig etatpiag pe tuApa nwAnoswv IDES Greece, Your
Company: company manufactures motorcycles. You procure components for
the motorcycle and assemble them in accordance to your
customers’ needs.

Focus: Production

Business Area: Motorcycles

Product: Motorcycle UCC 1300
BAhuata:

-Maintain material master data for finished good and components

- Create bill of materials and routings



Npoypappatiopog MNapaywyng

* Baoka epyaleia yLo TO TPOYPOUMATLOMO TNG TOpayw Yy NG:
— Kevtpko MAavo Xpovompoypoppoatiopou (Master Production

e Schedule -MPS)
— MpoBAeYPelc Arattnoswv YAtkwv(MRP)

* [pLv amo tnv EKTEAECH TOU TPOYPAUMUATIOUOU:

— MpoodLoplopoc Twv Pacilkwyv otolxeilwv Twv edwv (Material
master data)

— KaBoplopog tng cuvBeon Kol TwV TEXVLKWYV Ttpodlaypadwyv Twv
npoioviwv (Bill of Materials)

— KaBoplopocg tou paoccoloylou (routing)



Bpota kot PoAot

PoAoL otnv eniyspnuatikn dStadikaoia:

- Materials management personnel
- Production planer

- Production worker



MPocdLOPLOMOC TWV BAOLKWV CTOLXELWV
twv eldwv (Material Master Data)

— UCC-MOTORCYCLE- (Finished Good)
|, UEC-FRAME-# # (Semifinished Good)
L, UCC-ENGINE-## (Semifinished Good)
., UCC-BLOCK-## (Raw material)
L, UCC-CAMSHAFT- (Raw material)

4



Material master data Views |

The material master datoi

central dat ject in the
Basic data ERP S8

Sales
represents:
MRP 1 ) Purchasing
aw materials
Work scheduling Foreign trade
Plant/stock ntod _ Qam
Accounting Classification

Costing Storage



Material master data — Views ||

= EBEE
Material Edit Goto Environment System Help

|@ I AHCQCHE D00 BN QB

@ |z Display Material P-103 (Finished product)

[@ Additional data H.?a Organizational levels I
I Ck Basic data2 | Classification  Sales: salesorg.1 | Salesisal. 1y, [ DI

= S § v Basic data 1
P-1083 Pump PRECISION 103 Basic data 2

D Classification

Sales: sales org. 1

General data Sales: sales org. 2

Base Unit of Measure PC piece(s) Material group 1001
e S = Sales: generaliplant
Old material number Ext. Matl Group )
R : Foreign trade export
Division 01 LahiOffice S
T s ales te
Product allocation Prod.hierarchy 001000010000000110)
! : . : ! Purchasi
K-plant matl status | Walid from urc. 43S _
| Assign effect vals GenltermCatGroup (NORM| Standard itern harelonirade import
Purchase order text
Material authorization group MRP 1
Authorization Group MRP 2
MRP 3
Dimensions/EANS MRP 4
Gross weight 280 Weight unit L Forecasting
Netweight 7250 Waork scheduling
Yolume 0,750 Yolume unit M3 Plant data / stor. 1
Size/dimensions 80 X 80 X 120 | Plant data / stor. 2
EAN/UPC EAN category Warehouse mgmt 1
YWarehouse momt 2
| Packaging material data Quality management
Matl Grp PackMatls 7!181 0] Accounting 1

Accounting 2

Basic Data Texts -

Costing 1
Languages Maintained ] @ Basic Data Text Language: &l Costing 2
Plant stock

Stor. loc. stek




KaBoplopoc tnc ouvOeonc Kot TwV TEXVIKWV
npodiaypadwv twv npoioviwv (Bill of
Materials)

_» | UCC-MOTORCYCLE-##
‘—- UCC-FRAME-##

UCC-ENGINE-##

t UCC-BLOCK-##
UCC-CAMSHAFT-##




Bill of materials

Motorcyclege;,

A

Drive assembly =

Exhaust Front Rear Frame Brake
wheel  wheel 'Y

N
Feo N
i/ 9
;
( |
L\ )
) )'
b { 4
k. = 4
\“. >




Variant configuration

Engine
1300
1600

Accessories
saddlebag leather fringes
saddlebag leather
normal
wind deflector big
chrome kit

Color
silver
black

Special

colour

Line
America
International
Europe

Anti-theft -

device
U-lock
Immobillizer

Seat
Standard
DelLuxe

Rear wheel
normal
Special wide

Exhaust
74 db
7¢ db
8z db



KaBoplopoc tov paceoAoyilov

(routing)
— = UCC-MOTORCYCLE-##
— @ UCC-ENGINE-##



Bill of materials and routings

e Maximum bill of materials




Variant configuration

eMaximum bill of eConfigured bill
* of materials

<) T & O I

mOo o

eConfigured
erouting

sapuapuadap 193[qo

eMaximum routing

593

=




Variant Selection

Engine

w» 1300
1600

Accessories
saddlebag leather fringes
J» saddlebagleather

3P normal
wind deflector big

chrome kit
wind deflector compact

Color
silver

B black

Special colour

Line
America
3 International Seat
Europe Standard
3 Deluxe

Rear wheel
normal
3D Special wide

Exhaust
74 db
¥ 7¢db
Anti-theft 82 db
device
U-lock

» Immobillizer
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H etawpeia Vianox

Etatpeia Napoxnc Ynnpeolwv Armobrnkeuonc kot ALVoUnG o€ TPLTOUC

(third-party logistics - 3PL)

— Amo 1o 1997 dtabgtovtag 20.000 .. WOLOKTNTWV CUYXPOVWV aTtoONKEUTIKWV

Kol 4.000 T.JL. EVOLKLOOUEVWV XWPWV EXEL ELOEABEL SUVAULKA OTO XWPO AUTO.

OLmpoodepOUEVEC, Yo Aoyaplaopo Tpitwy, urtnpecieg KAAUTITOUV Eval EVPU
daopa:

NopaAoBEC EUMOPEVUATWY

Mpoowplvr) evamnobeon

NoapakoAouBnon amoBepdatwy (stock keeping)

Picking kat Labeling

NoapayyeAloAnia kot eTolpacio apayysAlwy

Doptwon - ekpoptwon

Metadopa,/ Atavopr) Kat mapadoon o dtadopa onpeila
Arntocuokevoola / avaocuoksvaola



H eukaipia

Texvoloyia tn¢ Padloouyvikne Avayvwplong (RFID — Radio
Frequency ldentification)

e HLO OTIO TLC TILO £VOEPUEC TAOELC oTOV KAAOO TwV Logistics tnv

e TeAevTald TPLETIA

* YOOYXETOL ONUAVTIKEC BeATiwoelc o€ SladopeC SLOOTACELG
¢ daxeiponc edodlaotiknc alvoidac.

e Jnuatodotel Tov eMavanpoodloplopo Twv SLAdLKACLWY
Slaxeiplong tng epodlacTikAg aAdvoidac.

AP N anodaong yLo Tov avaoXeSLOOO ETILXELPNLOTLKWV
SLadLKaoLWV LE TNV Eloaywyn TnS veac texvoAoyiac RFID




H texvoAoyia RFID

BOlOLIKA Y0P ALKTNPLOTLKAL:

e Avutopatn Kat pallkiy avayvwon niAinpodopiac xwpic ontikn enadn.

*  Movadikn avayvwon npoiovtoc (maAeta/KIPwtio/Tepa)LO).

Baowka cuotatika:

* Etwketa (RFID Tag): chip +antenna 2 / chip

* Avayvwotnc (RFID Reader) c "7  antenna

Tag




EmiAoyn 6tadikaociwyv ywa
EVowMpATWON tNG teExvoAoyioc RFID

Evtoniopog Stadikaoilwyv Ba prmopouocav va
ETOVAOXESLOLOTOUV UE TNV XPron TeXVoloyiog

RFID.

Ertthoyn ylo tn HEAETN Kot TWAOTLKY edappoyn tou RFID
He Baon dtadopa kpLrrpLa OMWC:

* [MpoBARpata Twv UPLOTAUEVWY SLadIKAoLWV Kol

Ertthoyn Twv Stadikaolwyv amobnkevong poAwv xaptou
MNpoBAnpata vplotdpevng dtadikaciog

* XpovoBopa

e Aamavoloe apKETOUC TOPOUC

* ArnattoUoe TN Xewpokivntn etcaywyn dedopevwy armod toug XELPLOTEC (e HEYAAN
* mbavotnta Aabwv)

EKTILWUEVO KOOTOG/ploko

e AmnattoUpevn avadlapOpwaon EMIXELPNUOTIKWY SLadLKAoLWV ULKPA

* Kootog hardware — software oX€TIKA HLKPO.



AlaTtunwon oToXou

Autopartonoinon dtadkaolwv anoBrnkevong poOAwV XAPTou

e Efowkovounon xpovou mapaloBnc kot e€aywyng mpoilovtog amno tnv
armoBnkn kat $opTo-ekPopTWONG awtoU

* Melwon Tn¢ Xpnong avlpwrivwyv mopwv aAAd KoL TTOPWV
UTtOOOUAC

e E&alewdn tng xelpokivning kataxwpnong 6€60UEVWY Kol ETTIOUEVWC
gecaleupn Aabwv.

2toxo¢: Autopatomnoinon dtadikaowwyv anobrnkevonc (mapoaiafn —

gvarmoBeon — ouAAoyn - arooTtoAn) He TNV ebapuoyn TNE TEXVOAoyiog
RFID




H nebodoc tnc mpooopoiwonc

e H Baolkn WOéa tn¢ mpooopoiwong ivad:

e KaTooKEUN €VOC TTELPALOATLKOU LOVTEAOU TO OTmolo
LLLLLELTOL TO TIPAYMOTIKO OUOTNHO OTLC UTIO MEAETN
AELTOUPYLEC

e Edappoyn MEPOUATIOUWY TIPOKELUEVOU Va aiEtohoynBouv
OLaPOPETIKEC OTPATNYLKEC (pe dLadopa KpLThpLa) Kol va
eTUAEVEL N TILO KATAAANAN

e Eva HOVTEAO TIpOCcOUOLWONG elval e€ALPETLKA XPN OO, KAOwC
LUtopeL val LeAeTnOel N oupmepldopd EVOC CUCTHUATOC OE
OUVTOUO XPOVLKO SHLAaoTnpa Kol XweLlg TNV avaykn
MELPAATIONUWY OTO 1610 TO IPAYUOTLKO CUOTNLLAL.



KUpla yopaKtneloTiKA TNG
TPOGOMUOLWONG

e Anattei Alyotepec amAOUOTEVUOELC OTN KOTALOKEUN TOU
LLOVTEAOU OO OTL OL OVAAUTLKEC LEBODOL, KOl EMOUEVWC
LLTTOPEL VOl AVTLETWTILOTEL TILO TtEpiMAOKA cuoTApATO

e Aev mpoteivel oTpatnyKn, oAAd teplypadel — aéloAoyel
LLLOL OTPOTNYLKN

e Emutpenel tn xprion moAAamAwyv kptnplwv aétoAoynong,
WOTE N EMAOYN TNC OTPATNYLKAC TTou Ba uAomoLlnBel va
elval TTEPLOCOTEPO PEAALOTLKNA.



Bpata pLo¢ TUTTLKAG HEAETNG
TPOGOOLWONG

ApPXLKOC OXESLOOUOC

Movtehomoinon dedopévwy

Q
Avadrttuén H/Y X
020
ErukOpwon HoviéAou 0@‘0’&
(A
— Emionpeg pebodoug Solutions/ Conceptual
ELTtokn AEYG Understanding model
—  EpmAokn Twv oTeEAEXWV Aoy
' ' HovtéAo N
Kaeoptoluoq TWV APXLKWY Q,be og,%@
ouvOnNKWV Kat otaBepnC '?,,) ST «&oob
KOTAOTALO % more
N6 ‘:9( Movtélo
NePAUATIONOC % HIY

AvAaAuon amOoTEAECUATWY



APYXLKOC ovVa -OXEOLOLOHOG TOU

' 4
OUOTNMOTOC
, , Awadikaoia ,
Awadlkaoia Awadlkaoia SUAAOVH Awadlkooila
NapaAaPnig EvanoBeong napayv:;\]tcd)v OLLOGTOANG




Avamntuén HOVTEAOU MPOocOopOoLlwoNC

T T T woETETeTE—

KATAZKEYH MONTEAQY H/Y
. nupurrjpncm, cnuu:rrri:umng

* qu{nToEIg PE XPNOTEG

» kaBopIoUoC aTOXWY

= gUAANYT HOVTEAOU

= guhhoyn Sedopevwv

= Snuioupyia povrehou HY
= empefarwaon yovrehou

AHYH ATTOZAZHL

= TUYKDITIKE QWaAURTH CUVETTEIWY TWY
mBavwy CEVapIWY Kal
» emihoyn TR e KaTahinAng Adang

-
ANAAYZH ATIOTEAEZMATON

« GTATIOTIKG avaiuon

» gvahuar euaioSnmac

ahhayn TapauETpWY PovVTEAQU

» gvahuar TWY VEWY aTOTEAETIITWY

EKTEAEZH MONTEAQY H/Y
= yprion Sedopevioy quoTRparog

= wpnon Tuxalwy apiBpwy

= guhhoyn ikavou Seiypatoc
amoTEANETUATWY

;

- b




MeplexOEVO HOVTEAOU

FUOTATIKA EneEnynon

Work items. Por péoa oto ouompa nov npokalel Tnv £vapin Tov Sindikaciwv TNC

Lol napalapnc km evanobeonc.
Mapa e Work items. Por péoa oto ouompa nov npokalel Tnv evapin tov Sadikacwwv TN
payyehiec ouAdoync napayyehimv kal anooTolrnc.
Mopol nov KIvouvTal peca orTo cuoTnpa mMc anobnknc km sivan vnevBuvor yia mv
T EKQOPTWON, oxavapiopa, £heyxe, svanobeon, ouldoyn] ka1 QOpTWON NPOIOVTWY.
pyacou Eivan anapaimTo va povreAonombBolv yia va dmocouv oTAaTIOTIKA O OXEOT] PE TO Yo
XPNoNC TOUCIUOTATIKA.
Aladikagiec;: Work Centers pe Xpovouc EHEEED\F[IU‘i'I]l; yia:
NMapahaPn & Evanobeon Euqmpmmn, nupuhuBn, mmvupluuﬂ £AEyY0 KM Ennv:uhhl]m] ETIKETWV
Tulhoyr) & AnooToll FuMAoyn), oxkavapiopa, EAEYX0 Kal POPTWOT Npoioviav

Efficiency option. MNaparnpodvral oTav dev unapxel Kav ETIKETA 1] undapxel aAAa
givan noAv dvokoAn n avayvwon mmc Aoyw @bopmv. £ TETOIEC NEPINTHWITEIS O
KOJIKOC QUTHV TV NPOoIOVTEV KATAXWPEITAl XEIPOVAKTIKG HE TNV OVAPEVOUEVT)
kabuoTépnon o Sndikaoia.

AdabBn owavapioparoc

Qupécg mmuuvnf, yia kabe
diadikaoia:
Do pTwon/ EKpopTwor
Ikavapiopa
EICEPXOPEVRIV-
eEepyopévmv
"EAEYXOC EITEPYOHEVV-
eEepyopévav

Buffers perafi tov Bnuarev mag Siadikaoiag n B£osig yia anobBikevon Touw
anoffparoc. Eivan anapaimTo va povreAonomBouv yia va dwoouv oTaniomnka os
OXEOT PE TO Yo XpRONC TOUC.

Bacilovra oTnv TaxuTnTa Tev oXnuarey (nou otav sival popropeva eivan 12,5

R km/hr km oTtav eivan adewa eivan 14 km/ hr)

KAipaka Ixedaopoc g hiaraing Twv anonkwv pe Baon kAipaka 1:200




Movtédo H/Y

To HOVTEAO TTPOCOUOLWONG OVATITUXONKE UE XPriON TOU £TOLUOU
Aoylopikou SIMULS

ET vIANOX-1 SIMULB Professional [Exclusive EDUCATIONAL SITE Edition] Elock ———
File Edit Clock Trials Results Objects Graphics Tools Finance Help
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Ermikupwon povtélov (Validation)

® "SlejEC’[iUEW E?Eba” il‘lg thE" timEpathSH [ Simulated vs real outputs of containers shipped
(Kleijnen, 1995)
—  Aoppdvovral wtopika dedbopéva amo to
TPAYLOTIKO CUGTIN

* ‘Eva pEpoc amd auTd YpnoULOTOLELTAL yid
va tpododotel To poviedo

[ T I A AT
i PR T

- g
el

1 E " 1E 2 26 H 38 21 48 & 55

]TpIDUDJIJ.DLmﬁnq . L !_-_s'rnulatedum.rt—-—re.ia.m.ltl
» Ta umolouta XproYoNoLoUVIaL yLd va
TECTAPOUV TNV MOLOTNTA TOU HOVTEAOU _ S2452
- CI=X;—Xptty 52—
Tipogopoiwaong s RTlm2an
where: 1

4}5— mean of simulated output data
Xz= mean of real system output data

confidence intervals S-= tandard deviatign 8f pippiated outp:

o INapayoviar amo 1o povieho n SYﬁtﬁ"H’b FEFF-EEL%Q@ mq
IPoCopoLwong Tooa dedopéva e€oboo Fp—2.ai2= VaAIUE s t-distribution
ooa ewvat frableoipa Kau amo 1o of freedom and a significance level
I[pﬂ‘ﬂlﬂ'[‘ll(ﬂ Uﬁﬂ'[l‘"li:[ AACTNG  EPMOTOCUVI|S  yId T
L . dwagpopd oto pico amobspa Tg
o Ymohoyi(ztan To Swaotnpa amoipag sivau

=(-1.18084, 0.351247) -

ERIMOTOODVIG Yid T1) O1d@opd OT0 Pedo
(Robinson, 1995)



To TO-BE povtélo

Mpiv To RFID

Me To RFID (miAoTIKN eQappoyn)

Aaducocio topaiafic

Xpovog emelepyasiog Y1a SKQO pTO o)

Xpovog smelepyoaciog Yo £LEYY0 TOKAEIGEDY

Xpovog emeiepyosiog Yo sKavapiopa Tov Kabs mpoiovrog

Xpovog emovopbBoons o8 TEPITTOGT] TOU GEV CKUVIPETUL KATOLO TPOIOV L0V
SUCKOALOS avayvmen s Tov barcode

Xpovog emeiepyuciog Y10 TV EMKOALIGT] VEWOV ETIKETOV Y10 EGMOTEPLKD]
xpion

Awpdncocio mopaiafing
otabepic
nuswdnke
Mzmfnke
Efaisigbnks

Asv pmapys migov avaykn na
EMKOLLIGT] ETIKETAV SOVE

Audwoacio evanobeong
Xpovog emelepyociog Yo avayvepiet] TS Kataiinins B2enc arobjkevong
Xpovog peTaxivienc e Ty evarobsen Tov kabs wpoiovrog
Xpovog emeleprocios Yo emfisfoioon

Awdncooio evamobeong
pawafnks

ctabspog

nswnbnks

Agdwacia guALOYIC TRy YEADY
Xpovog emelepyociag Yo avayvapiet] TS Kataiinins B2ong arobkevons
Xpovog HETUKIVI|ON|C Y10 T1] GUALOYI] TOU TPOLOVTOS
Xpovog srelepyociog Y10 T CUYKEVTPOGT) KUl EVOTOIN G TOV TAPEyyELLOV
Xpovog emeiepyociog Y10 TO CKOVAPIGHT KaBs mpoiovTtog
Xpivog erelepyacios ya smpepoioon

Xpovoc eravopboong o mepinTmon mov vrapysl baboc

Alodooie cuiAoYIC TUPOYYEALDY

i Baloli) ) s
Zrabepoc
Asv vmdpy el avaykn Yo CKavapLspa

Avtopotn empsfoioen
nsinbnks

Aodwooio amooTolc

Xpovog srelepyocios Yd TN LETUKIVIGT] TGOV TPOIOVTOV 6 KATOL0
APOCHPIVO FOPO LI ATOGTOAT]

Xpovog emeispyaciog Y10 QOPTOCT)

Aladikagia anooToAnC
oTABEPOC
oTABEPOC




AnoteAEcpata

Ta amoteAéopata MpoodEPouV eUMeLpIlki amodetn otic dSuvatotnteg tou RFID nou
npoteivouv ol Lefebvre et al. (2006).

. AS-IS RFID - .
Merpnon e s AnoTEAEOUO CUYKEIONG
%% AnaoxoAnon Epyarikou duvapikou 9.60% 2.48% 745 ¥

oTo scanning

% Anacy)oAnon epyarikol Suvapikou

: 19% 17.17% 9.6% ¥
yia EAEYXOD
%o A.nuuxuincn Ep'lﬂl'nKDl.l Suvapikou 3.19% 2.48% 22505 ¥
Y10 (PO PTONIT]-EKGO PTUMIT]
MEoog YpOvVos avapuovTic
pobYTaV yia anoBrKeuon 27.72 26.55 4.22% ¥
MeEoog YpOvos avapovTjg
npoid V0 OKOVaIOPa 0.21 0.06 71.4% ¥
Méooc xpdvog avapoviic 12.56 11.86 5.58% ¥

NPOIOVTIV VIO POpPTIGT)

Ta mAeovektipata tou RFID otic Stadikacieg amobrikevonc:

* E€owkovopnon xpovwv kot peiwon % xpnong avbpwrivwv nopwv Aoyw:
* Autopartomnoinong twv dtadlkaclwv
* E&alewpnc Aabwv
* Melwpévng eméuBaong avBpwrivou mapayovta
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OIKONOMIKO
MANENIETHMIO
AOHNAON

MeA€Tn meplmtwonc 2 —
COVENTRY CITY COUNCIL

MaOnpa: Kawvotopia kat Emiyelpnuatikotnta

Evotnta # 6: NAnpodoplakad Zuotipata kot Ataxeipton Epodlaotiknc
AAvoibog

AdAaoKkwv: Oc06wpoc ATtooTOAOTIOUAOC

TuApa: Metamtuyioko Mpoypappa Zrovdwv MAnpodopLkig



Coventry City Council

XpAon nmpocopoiwong ya tnv afloAoynon eVOAAOKTIKWY EPLKTWV
oxedlaypappdatwy (layouts)

Opyaviopoc tapoxng untnpeowwv: Coventry City Council (CCC) CCC diaBetel
EVal TIOPKLVYK:

MNepinov 300 untnpeotaka oxnuata kot 200 olwtka Atadopwv 6wV
oxAuata rov oxetilovral pe 6 kKUpLeg Stadlkaolec:

* Metadopd ATOUWV UE ELOLKEC AVAYKEC

 Awatipnon €dadouc

 Kabaplopog dpopwv

* Ynnpeoiec anoBARTwWY

e Xopnynon adswwv tal

* Epyaoiec eBvikwv odwv & dwtiopol odwv

Y& kaBnuepvn Baon, to mapkivyk opulet amod {wr), KaBwc Ta oxnuaTa
dtavouv, poptwvouy, Eedpoptwvouy, mpounbevovtal KaloLua,
kaBapilovtal kal Eavadelyouv
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To mpoBAnpa

AVETIOLPKEC OXEOLO:

Bapld cupdopnon otnv elcodo-£€odo
emiBapupevol Stadpopol

(nTApoTo VyEilog & aodaAeLog
kKaBuotepnoelg SLadLkaoLwy

un arodotikn aflomoinon Tou xwpeou
vPnAoc kivbuvoc BavdaAlopou
akotaotatn epdavion

Kapio mpotepatotnta 6€ Slvetal ota UTINPECLAKA OX LT
O€ OXEON LE TA LOLWTIKA



AlaTtunwon oToXou

KUploc otoxoc:

* O avaoxedlaopog ToU TTOPKLVYK HE TNV aELoAOYNON EVOANAKTIKWY EPLKTWV
oXEOLOYPAUUATWY KoL ETILAOYA TOU TILO artoSoTLKOU.

BeATlwoelc:

*  ANMOTEAECUATLK CUYKEVTIPWON TOU OTOAOU KABOE AELTOUPYLKAC SpaoTtnpLOTNTOG
* [lpoTEPALOTNTA OTA UTINPECLAKA OXHHOT

* Meiwon tng oupdopnonc (bottlenecks)

e AvTUETWILON TWV MTPOoBANUATWY Lyelag & aodAAelag

* EUKOANn mpoofaon yla ta oxnuata

* EAaxlotomoinon tou Kwvduvou BavdaAlopou

* AleukOAuvon TOU TTOPKLVYK KoL TNG EMIBEWPNONG TWV OXNUATWY

e [lo kaBapn epdavion oAOKANPOU TOU XWPOU



MeBodoAoyia yia tTnv avantuén Twv
EVOAAOKTIKWV OXESLOYPOAMUATWV

rational Activities
domestic

@ commercial

‘::_;__:' street cleansing

(42 grounds maintenance

‘::5::‘ highways maintenance

@ passenger transport
vehides workshops

stre=t lighting

@ taxi licensing

_ =

Layout primitive

Space

Source: Lee, Q., Amundsen, A.,

4 1344

Commtrate — = Nelson, W, and Tuttle, H. (1998).
| _A proposed layout Facilities and Workplace Design: An
% g — = IMustrated Guide. Engineers in
| g Business Series
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MepLeXOUEVO MOVTEAOU

=lol Kon oympota

[Iefol ko oymuata Swokpivoviol amo pa eTketa (Ibl Vehicle vs. Pedestrian)

AvodKoesizg

Me pacn v emkera: bl Operational Activity

Xapo Erabpsvonc

-As Work centers
-Xpovoc efomnpemmons:. pe pacn nig Papdeg

Xpovor peTalv apiZemv

Time dependent distributions; Xpnoionoinor S10QOPETIKGY KUTOVOLDY Y1a S10QopeTikd slot
peco of o nuepa. Bonba oto va poviehomomBolv apife mov aiialovy Kot )
OUIPKELD TS TJMEPOS

BevOivadiko -AmBpoc efomnpemntav: 6

-Queue prionty for fuel station: shortest quene

-Xpovog eZuanpemons: Kavovua] xatavopr (pecoc=>3, Tumx) amoxicn=0.3)
Xopatepn) -Apfpoc efommpemrav: 7

-Xpovoc eZomnpemons: Kavovua] xatavopr] (pécoc=3, tumx) amoxicn=0.3)

I'spupa SvyiopaTtog

-AmBpoc efomnpemrav: 1
-Xpovoc eZomnpemong: Kavovik) xatavopr) (pecoc=1 4, tomua) arociaon=0.1)

Hapoyj vepov -AmBpoc efomnpemrav: 1
-Xpovoc eZvmnpemong: Kavovia) xatavopr (pesoc=>5, Tuomua] anoxhaon=0.2)
ITivoyo vym g misong -Apfpoc efvmpemrav: 1

-Xpovoc eoanpemonce: Kavovua] xatavop (pécoc=10, tvmkr] axdxiion=0.5)

ZuyvoTTa YENIGUOTOS PE
feviivm

Me Baon ™ Aewtovpyua] dpacmmotntac (1bl Operational Activity).T0 poOvVIEAD TPOCOROIGGCTC
EVOMUOTEVEL KOVOVEC AEITOUPYIOC

Ewdveg

Me Paon v enkéta Ibl Vehicle vs. Pedestrians, o1 oviotnteg etvan avBpono 1j oymjuarta; Me
paon v eniketa 1bl Operational Activity, Ta oppoate £yovv Sepopenid ypopare; Ms
pacn v enketa 1bl Shift mov opilsl mOGEC QopE; TV NUEPD Eva OYMUC EMCTPPEPEL GTO
TAPKIVYK, 1] Eova Tow yopov otadpsvon akialel

ol |




2TOTLOTLKOL TOU JLOVTEAOU

*  TO UEYLOTO peyeBog Twv oupwy avapovng o Kabe dpaotnpuotnta (£€odo, oTtabBpoc Kavoipwy,
onuelo petadopdac anopPAntwy, vedupa Juylopatoc, mapoxn vepou, mAvolpo vdninc misoncg)
v €lval AlyoTtepo amo 6 oyrpota

* O LECOC XPOVOC aVaoVIC OTo oTaBpo Kauoipwy, onuelo petadopag anopintwy, yedupa
{uylopatoc Ko otnv €€odo va elval Alyotepoc amo 5 AETTd Kal LECOC ¥pOVOC aVAOVC oTnv
mapoxn vepou, mAbowo vninc misong va sival Ayotepo amo 20 Asmta

* 0O UEYLOTOC XPOVOC aVOUOVNC 0TO otaBpo kauoipwy, onuelo petadopdc amoBAntwy, vebupa
{uylopartoc Ko otnv €€odo va elval Awyotepoc amo 10 Asmtd yud to 80% Twv o}nUATwY KoL o
LLEYLOTOC ¥POVOC QVapovVng oTnV mapoyn vepou, mhvowo udinAng mieonc va sivar Alyotepoc amo
30 Aemta v to 80% Twv oXNUATWY

« Na kaBoplotel Katd mooo to cupdwvnBev oxedldypaplpa LE TOUC MPOoKABopLOPEVOUC KOVOVEC
Aeltovpylag emuTpenel pa miBavn avénon 10% oto otoAo kdbs AsiToupyIKNGC dpaoTnELOTNTAC
¥WpLC EMLPPON TWV AVWTEPW CTOXWV.



Movtélo H/Y

EfLaYouT 1 SIMULB
File Edit Clock Trials Results Objects Graphics Tools  Help
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EmikUpwon HOVTEAOU

¢ oulATNON LE TOUC pavatlep TIOU elxaV Lo AETITOLEPN YVWON
TOU GUOTNUOTOC Kal

o feedback £6elfe kata mooo To cUOTNUA ETPEXE CWOTA
cUpnbWVA LE TNV EUTELPLA TOUC KOL TOU TL U Paivel
TIPOYLOTLKO. OE OYEON LLE:
— AMnAouyia Stadkaolwyv
— Zuumepldopa odnywv

— QOupéc avapovnc, kKukhodopikn cupdopnon KoL SUCYEPELEC
(bottlenecks)



AnoteAEcpata

» To mpotewopevo oxedlaypappa neplteAappave:
— avadlavopr Twv mopwv
— avadlopydvwaorn Tou SIKTUoU Twv SpOopwV
— T UTINPECLOKA OXNMaTa va oTabpelouy o pokaBoplopeveg BEOELS Kal
— Pntouc kavovec Aettoupylac mou va akolouBoUvtal amo toug odnyoug

e Hmapamavw AUGH UTIOVOEL:

— tangible outcomes:
¢ peiwon twv bottlenecks kau
* LELWON TWV XPOVWV AVALLOVIC KOl EEUTINPETNONC

— intangible outcomes:
¢ QUYKEVTIPWON TOU OTOAOU KABE AEITOUPYLKIC SpaaTnpLOTNTAC
¢ TIEPLOCOTEPOC EAEYYOC
¢TI0 KaBapn epddvion
¢ (NTHROTO LYElaC Kol aohaAeLac



MELPOUOTIGUOC

‘EAeyxoc tnc enidpaonc:

dladopetikry Beon otdBpeVONC TOU OTOAOU KABDE AEITOUPYLKIC OpACTNPLOTNTC

SLadopETIKI] KATAVOLL TWV TTOpwV oTIC dpactnplotntec (e€odo, otabuoc
Kauo(pwy, onueio petadopac anopfAntwy, yedupa (uylopatoc, mapoyr vepou,
mAvaoo vipnAnc ieonc)

dladopetikol Kavoveg Aettoupylag
dladopeTikeC SLAOPOES
LT [LLKPE) aAAayr) oTic PapOLec Kal eTIUTAEOV,

pia mBavr) avenon (10%) oto otolo kaBe AelTovpYIKC SpaoTnPELOTNTAC

QLUTOL OL TIELPALLATLKOL TLAPAYOVTEC UImopoLV va fonBncouv otnv avamntuén
gvoC amodoTIKOTEPOU OXESLAYPALLLATOC

LLE TO CUVOUAOUO AUTWV TWV MAPUYOVIWY, eva eUPUTEPO GAoUA EPLKTWV
OXEOLAYPAUPATWY TIPOKUTITEL
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MeAgtn nepimtwonc VIVARTIA

MaOnpa: Kawvotopia kat Emiyelpnuatikotnta

Evotnta # 6: NAnpodoplakad Zuotipata kot Ataxeipton Epodlaotiknc
AAvoibog

AdAaoKkwv: Oc06wpoc ATtooTOAOTIOUAOC

TuApa: Metamtuyioko Mpoypappa Zrovdwv MAnpodopLkig



H etalpeia Mniapuna - Ztadnc

e KAadoc Katapuyuevwy Tpodipwyv tng Vivartia (mpwnv Mevikn
Tpodlpwy - Mmapuna 2tadnc)

SpaOTNPLOTIOLELTAL OTOV TOHEQ TN Tapaywync¢ Kot Stabsonc
KataPuypEVWY Tpod LWV

SlaBETel Tpla epyooTacla mapaywync Katal uypevwy otn Zivdo
Oeooalovikng

gYOoUV MpwTn B€on otnv ayopad KataPuyevwy Tpodlpwy oTtnv
EAM\Ada, e mocooto avw tou 70%



IxvnAacipotnta

IyvnAQoLoTNTO: N WKAVOTNTA EVIOMIOUOU oToleiwv mou avadépovtal otnv wotopia, v
ehappoyn 1 v tomobeoia plac ovrotntac / mpolovtog, PE TN XPRoN KATAYEYPOLUEVWY
npoooloplotikwy avadopwy (1SO, 1995).

By sl O Da A3

"I-I.L‘TITE'[L'IE " L Ransrsl = [ETRIBUTHN FLATFORYM *— SALETO THE
ENDCONSIMER

OFERATOR

FRODUCER
» KateoBuvon tng mAnpodopiac

— Tracing:
*  |KavotnTa Evmmcruﬂu ot Kabe Unpﬂo e Edmﬁmﬂ'nm{; ctlumﬁ-:u;, luly ngoﬁlﬁucrng KoL TWv

XOPOKTNPLOTIKWV EVOC TIPOLOVTOC Qo Eva 1) MTEPLOCOTEPQ KpLTpla Tiou £xouv dobel ) umdpyouv
OaBeoa
*  Eival ypriowin yu tnv eUpeon mpoPARpatoc modtnTac

— Tracking:
. Ilc-:wctnm Ewc-mﬂuuu o0& KOs crnueu:l NG E::I:h:-fﬁl_aﬂ'uunq ahumﬁuq, ¢ tomoBeolac Tou

MPOoiOVTOC amo £va N MEPLICOTEPA KPLTHpLa Tow éxouv doBel | umdapyouv dlabBeéopa

¢ Eivan xprioun o MEPUTTWOELS avakAnanc mpolovTwy amo TNV ayopd

e Opla/eppelela enibpaonc

—  Eftwtepikn yvnAlaoipotnra-yyvniacpotnta edodlaotiknc alvoibag
—  EBowTteplkn pvnAaoLoTnTa



EvaAAaktika Zevapla YAormoinong

Evromopoc
& Tuhhoyn

AMNOGHKEYZH Tapayyehiv
(FIFO)

e

MAPAIQMrH

e

AIANOMH

, AvTtoparotoinon
HAe KTpoviKi] amobkevonc
KaTaypagpr &
mhnpogopiwv avamAfjpwon
yia tracing ¢ (In-bound,

Evromiopog
ot emimedo

KifwTiov yia
tracking



Edappoyn RFID otnv iyvnAacipotnta

> USKEUOOIQ:
LUOYETION case HE_ .=
lot-number =

ATTOaTOAR-TTapaAaBn:
ueT ?.I‘W - TUoYXETION case-id Je

Tfﬂ ﬂﬁﬂﬂ
’ \-‘“‘\ R

Annﬂl‘lunx‘"“fcsr.

ETOiw .l
e




MgEBodoc avaAuonc KOGTOUC -

opeAwv

- O®EAH

KOXITH

IXNHAAZIMOTHTA I'TA BEATIOXH THX
ATAXEIPIZHZ THX E®@OAIAZTIKHZ AAYZIAAZ

1) AnodomikoTnTa diadikagiv epodiaaTikng ahugidag

2) BeATiwpEVEC OYETEIC PIE TOUC OUVEPYATEC TNC SPoOIaoTIKC
ahuaoidag

3) BeAriwon Siudikaoiwv pEéoa oTiv eTaipeia
IXNHAAZIMOTHTA I'TA ENITEY=H
MAPKETINIK/ANTAIONIZTIKOY
NMAEONEKTHMATOX
4) AvEnpEvn EpNICTOoUVI] TOU KATAVAAWTI] yia TNV
IKAOVOTITA TIG ETAIPEIAC va NapEyel acpaAl] NpoiovTa Kal

NpoiovTa Nou pPnopoUv eUKoAN Va EVTOMIOTOUV OF NEPINTOOT)
KAnoiou NoloTikou npopAnparog

5) AuEnuévn diapoponoinar) NPCiovVTog KAl Napoyr) auEnuevng
nAnpogdpnonc (napaywyikry Siadikacia kal To ioTopikd Tou idiou
NpoiovToC aAAG KOl TWV CUOTATIKWY Tou)

IXNHAAZIMOTHTA I'TA AX®AAEIA KAI EAEINX0O
MOIOTHTAZ TON NPOIONTQON

6) Zuppdppwan HE TOUC Kavoviopols
7) Anodomiki) Alaxsipion piokou (os nepinTwor avakAnonc)

T\

APXIKA KOXTH EINENAYZH2

1) KooToc eEonhiopot hardware (RFID
readers, printers)

2) KooToc avanTuEng software
3) KdoTog ekTTaideuanc

4) KéoTtog akhayrc Siadikaoiwv
METABAHTA KOLZTH ENENAYZIHZ

4) KOOTOC TwV ETIKETWV

5) KooToc diathipnanc




A¢loAoynon tov Tracing

v ETKATAZTAZH MIAOTIKOY:

Zuvtatn Epwtnuatohoyiwv yua tn afoAoynon e Suadikaoiag Twv ToLoTIKWY Kol pKpofodoyikwy
eA&yywv e TO vEo mAnpodoplako oOotnua (tracing):

* Baolotnkav oto povtedo Delone&Mclean

e JupmAnpwBnkoy ano touc Teyvoloyouc Tpodipwy

INFORMA TION l
QUALTTY
IMNTE M- LSE
T IO Ty
USE L
SYSTEM T — '
QUALITY W J’ H'::‘ WaL
BENEFITS
.-"-F-F- =
- USER o

SATISFACTION —
SERVICE /
Ql.l.-'ul.l.'l."!l - {

Source: Delone, W.H. and McLean, ER. (2003). “The DeLone and McLean Model of Information Systems Success: A ten-Year Update,” Joumnal of
Management Information Systems, Vol 19, No. 4. pp. 3-30.




A¢loAoynon tovu Tracking:
Zevapla avakAnong

ITapovoa Kataotaon
0 oyenKda advovarto va mpoodioprotel 11 akpifrg Béong omoo Ppioxkovrar Ta
npoPAnqpatikd npoiovia = ovA\oyr oAwv TV Owbcopev Dpoioviwy ano v
ayopda
Neo I[TAnpooprako Tootnpa
o yvepilouvv enakpiPwg os mowo LOT number avrxel xabe eva amo ta xifotia
mov £xouv ovAlexbei yia v dfeknepaiwon Twv napayyshiov
0 TaKifoTia aoTd avTioTolyiCovTal 0 £Va NEPLOPLOPEVO £0POS NEAATOV, avaloyd
pe ta dpopoloyia
Neo ITAnpogoprako Yvompa =IIpoobetn opatotnta
o Awagepsr g npog: & ta goptnyda dwavopng gspoov REID s{onmhiopo
0 YV@OTO To akpiPeg mAnbog TV onueiwv noANong




Mocotik avaAuon KOGTOoUC —0PpEAWV

(1)

eMeAetn Tnc BeAtiwonc tng dtadikaoiac avakAinoncg MNPIN kot META tnv
gloaywyn tou RFID
— KEPAQOZ RFID=0dehoc RFID - Kootoc RFID
— Etowovopnon kéotouc avdakhnone (Odeloc RFID)=Kdotoc AvdakAnonc mpwv - Kdotog
AvdkAnonc peta

» Kootoc avakhnong = Kootoc Metadopac + Kootoc EAéyyou+ Kootoc Xapevwy NuwAnoswy

— Koorog Metadopac: tnc «Kaknc» maptidac mpoioviwy miow oto epyootaaio (Kootog
dpouodoyiov * NMAndoc dpouocAoyiwv)

— Kootoc EAgyyou: evoc MEPLOPLOUEVOL GUVOAOU TIPOIOVTWY TpoKELEVOU va damiotwBel
MOLO OO QUTA Ta TPOLOVTA amoTEAOUV PHEPOC TNC «KaKC» apTibac kol mowa oyL. (Kootoc
epyarowpac® mAndoc epyatowpwv)

— Koorog Xapévwv NwAnoewv: vdiotator MONO oe ekeiva ta Z.[wAnonc mou undapyel
mBavotnTa va umdpyouv mpolovia TN UMoTTne maptidac, ondte Kal dev mwAsital to
OUYKEKpLUpEVD elboc pexpl va yivel o eheyyoc (Kootoc mpolovtwv® mAndoc mpoiovtwy)

— Yuvoliko kootoc emevdbuaonc os RFID (Kootog RFID)= Apywkd Kéotoc RFID etomhiopou +
MetapAnto kootoc RFID tags




Moocotikn avaAuon KOotouc-opeAwV

(2)

— Mapadelypora: XpovooeLpeg O OX£0N e TIC mapayyeAiec (onmwc KiPwta yia
QmooToAn avd nuepa), Ta dpoporoyia (onwc MeAdtec-onueia dlavopnc ava
dpopohoylo), lot numbers (onmwc kiPpwtia ava lot number)

e JuM\oyn debopévwy

* Avaluon sualcBnoiog

— 4 katnyoplec mpoioviwy
* YnAn moootnta mapaywyric, XapnAo kootoc mapaywync (Apakac)
*  YnAn mogotnta napaywyric, YdnAod kootog mapaywyric (Metviphl)
« Xaunhn moootnta napaywyric, XaunAod kootoc mapaywyric (AviBocg)
« Xaunhn moootnta napaywyrc, YPnio kootog mapaywync (MNaotitowo)

— [olo¢ eMwLIETAL TO KOOTOC
* Hetaupeia
* O korovahwTrg

— Inpeta NwAnong
* Movo ta apeoa onuela mov eEumnpetel n etapeia (30% e ayopac)
» 0OAo 1o ouvolo tng ayopac (100% tnc ayopac)
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AnoteAéopato
Kdotog «avakAnong npoitoviog»

1,000,000 € 17 161 538 €

74,740 €
100,000 € -

14,475 € 19,493 €

10,000 € -
KOO TOG 1,000 € A
100 € -

10 € -

1€+
Apakag MeivipAi AviBog MaorTitolo
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AnoteAEopota
MiBaveg OEoeic mpoBAnpotikwy Mpoioviwv
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AnoteAsopota

KapunuAec anocBeonc RFID e€onmAlopov
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OIKONOMIKO ATHENS UNIVERSITY
MANENIETHMIO OF ECONOMICS
AOHNAQON AND BUSINESS

Energy Efficiency in the Supply
Chain through Collaboration and

Advanced Decision Support

MaOnpa: Kawvotopia kat Emiyelpnuatikotnta

Evotnta # 6: NAnpodoplakad Zuotipata kot Ataxeipton Epodlaotiknc
AAvoibog

AdAaoKkwv: Oc06wpoc ATtooTOAOTIOUAOC

TuApa: Metamtuyioko Mpoypappa Zrmovdwv MAnpodopLkig

e
Ener |:'|| in the Supply Chain though Collabaralia
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What are the tools and services to
exploit CO2 information?

Automatic Monitoring
and Decision Tools for
Green Efficiency

B\ g . .
\ 2 “‘1‘ ‘\ .




E-SAVE Project Consortium

Technology
Providers
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Sustainability counts

I

Wi boc-group.com

ontelen

v

@ SIMPLAN

Research
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ATHENS UNIVERSITY OF ECONOMICS & BUSINESS

-tU technische universitat
dortmund

TP

EOOLE FUOLY TECH N PLLIE
FEDERALE DDE LAUSAMNME

Service
Users

Barilla

The Italian Food Company. Since 1877,

METRO




e-SAVE Project Objectives

Supply Chain
Decision Support

Innovative
Consumer Services
Energy-efficiency and e-SAVE Applications
Carbon-Footprint

e-SAVE Infrastructure

Supply Chain




Core of the e-SAVE Concept

|| Bogots com - Genenal Tetrgs —  aep ;mwb‘--
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\04 36967 022 kWh
v i s 29 / +

KPI's

e Total KWh, CO,

e Energy efficiency
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e CO, efficiency (CO,/m2,
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e CO, effectiveness (CO,

/product rotation-
movement)



CO, Monitoring across the
Supply Chain

Factory WH Distributio n Retail DC

P
Center 2 [_»v
P

Monitoring CO, during transport

Monitoring CO, at nodes (Warehouses, Distribution
centers, stores, etc.)

(EN 16258)



CO, Monitoring at Different
Levels

Transportation
Link

_‘;,)": Warehouse/ Store

| . Product
5 Warehouse/ Store Section

/:\0/.

P -

"

Distribution
Network



Use of Systems for CO2 Monitoring

When did your company employ or plans to employ software package

for monitoring carbon emissions?
25% 25%

25%

ina ) in3
3 years 3 vear currently , in 2
2 years y years years or
ago or under - years
. ago ago . . time later
earlier consideration

(e-SAVE Industry Survey, May 2012 - Mar 2013)



How can Environmental
Performance Monitoring

Systems support your
supply chain?

The aim of the survey is to investigate the current level of adoption and future interest in Environmental Performance
Monitoring and Green Information Systems in the supply chain.

PRESS HERE TO ANSWER THE QUESTIONNAIRE!

The questionnaire will take approximately 5 minutes to complete.

At the end, you will be able to see your company's rankings compared to other companies that have
participated in the survey. You will also receive a summary report of all the survey results at the end of the
survey .

Your personal or company identification data are not required and your answers will be kept confidential.

If you have questions regarding this study, you may contact info@survey.e-save.eu.
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Overall e-SAVE Goals and Services

e Energyand Carbon Footprint
Monitoring:

Monitor

— per Warehouse/Store Service
— across the Supply Chain Service

 (Collaborative Distribution

Improve Service

* Environmental Impact
Assessment using Simulation
Service

Engage e Consumer Service
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e-SAVE Services
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Design the Supply Chain (1/3)
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Design the Supply Chain 2/3)
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W ' £ e-SAVE :: Welcome

Design the Supply Chain (3/3)

L]

€& @ metro.esave.intrasoft-intl.com/collaboration-platform

DESIGN DISTRIBUTION NETWORK

SUPPLY CHAIN DESIGN

DESIGN SECTION

DEMONSTRATION NETWORK (140311125514+0200)

Nodes and Arcs
Nodes
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Delete current network Add nodes from database Add arcs from database Update distances for arcs in network




Monitor Energy Efficiency and CO,

~ Energy & CO2 in a Warehouse/Store

Building Report
Section Report

Product Report —
WAREHOUSE/STORE )
REPORTS

+ Energy & CO2 in a Warehouse/Store

~ Energy & CO2 in Distribution Network

Distribution Network Report
Product Report per DN
DN and Product Combination Report

NETWORK REPORTS

"MONITOR ENERGY
EFFICIENCY"

(1/3)

Date From: | 11-02-2013 Date To 11-03-2014

Il Central Warehouse
| OHBA

B KATO

| NEPIZTEPI

2013 25-04-2013 09-05-2013 23-05-2013 06-06-2013 20-06-2013 04-07-2013 18-07-2013 01-08-2013 15-08-2013 29-08-2013 12-09-2013 26-09-201

Distribution Of Electric Energy Consumption

Total Energy Consumption

1506910.03
kWh

Il Central Warehouse
|
|
L}

©HBA

KIATO

NEPIZTEPI



Example: Compare the environmental
impact at different delivery points (2/3)

Energy & CO,Monitoring in a Distribution Network

From 01-05-2014 To: 30-06-2014 Unit mass (in kg) B
Save Report CSV Export
Filters: BARILLA Ipiros . %

Total CO; Emissions co, Effectiveness Energy Eﬂicoem:y

f
\

1Q Metrics ©@

——

CO2 Products Products Transport Inventory Transport
(Kg) Distributed Sold Efficiency Efficiency Effecti
(mass (in kg)) (mass (in kg)) (kg CO2e / kgkm) (kg CO2e / kg stored ) (kg CO2e / kg)
BARILLA Ipiros 25566,75 16937968 180332 0,02 0,00 0,02

Node CO2z
Effecti Effectiveness
(kg CO2e / kg exported) (kg CO2e / kg)

0,00 0,32



Monitor Energy Efficiency and CO, (3/3)

Example: Information Sharing among different e-SAVE
partners

Total CO, Emissions CO, Effectiveness CO, Efficiency Energy Efficiency

IIENTE A ENIKAIA - NEA 0,0000 COz

@

NIKA 40,0000 CO2

6329520 CO:z
KENTPO ATANOMHX BARILLA HELLASE zivag 0,0000 CO:

\ 461,6550 COz m
1857,0280 CO:z
"TTATITIATEQPITOY BAYX. A ¥ "IIQANNINN 0,0000 COz A SM 0,0000 COz
R 11134600 CO:z
g \ ysso cos

Central WareHouse 277404 9010 CO:z

—e»




Optimize the Distribution Network (1/2)

Energy-aware vehicle-routing algorithm

' l £ e-SAVE :: Welcome

(— & metro.esa

ve.intrasoft-intl.com/collaboration-platform c

COLLABORATIVE
DISTRIBUTION

RUN COLLABORATIVE DISTRIBUTION ALGORITH!

Clear map Open collaborative distribution calculator

| Satellite

Orchomenos Kastro Solutions details

-r 1 Limni o
e L Pacabiiinl SolutionID: 1
|+ S— Ann Total distance: 138
b Livadia 4 Gimno Total fuel: 5426
(e Latsoudi Limai Iliki
Aaraoudy Aigin YA Aliveri
Mount Ge‘c:?glos Erétia  Amarynthos
rccaly Aliartos —T
T Koroneia Eloonas
Dilesi South YOO TENos
308 Vagia » Thiva Nea Palatia Euboean Gulf | Route details X
N Vehide ID: EKA1014
Agii Apostoli Route Dis -0
Hisvi Route Fuel: 13
iy Leuctra Nodes: metro central warehouse->XAAKIAA->metro
akasa central warehouse R L
Collaborative Distribution Service ¥
Nodes || Vehicdes | Distance matrix Solution Set Tuesday, March 11, 2014 12:24:57 PM *
METRO New Division (20130805-16:44) v | Save as preset ... Show nodes in map | Run collaborative distribution algorithm

Show solutions summary Show solutions graphically in map

Solution ID Vehicle ID Total distance (Route) Total fuel (Route) RU N O PTI M IZAT I O N
ALGORITHM FOR ENERGY

1 EKA1014 0 13

1 Ekataz c 26 EFFICIENG Yoo et

1 EKA1390 A 334 metro central warehouse->MANNTZA-=KA... [N

1 EKA1413 5 248 metro central warehouse->KABAAA->metr... [N

1 EKA1422 5 263 metro central warehouse->ABAAEIA-=NPE... [N

1 EKA1428 5 264 metro central warehouse->KOZANH->metro... [

1 EKA1432 6 297 metro central warehouse->PEOYMNO->XA... IS -




Optimize the Distribution Network (2/2)

Energy-aware vehicle-routing algorithm

eSAVESupplyChainDesignServi.. | =+
€ " aveintrasoft-intl.com/supf ain-design/inde rithm.htm c
Collaborative Distribution Service
Nodes Vehides Distance matrix Time matrix Solution Set Tuesday, July 01, 2014 10:57:22 PM

Collaborative Distribution Demonstration (20140626-16:44) v | Save as preset

Add node Add node (wizard) Add nodes from central DB

Show nodes in map

Clear map Run collaborative distribution algorithm

D+ | Name Longt... Latitude  Volume of Order - Line Volume of Order-Back ~ Weight of Order - Line Weight of Order - Back IsDe.. IsSu.. IsSto.. IsCo.. Compatile Vehicle
101 metro central warehouse 23614 38307 0 0 0 0 Yes Mo No  Yes  I00B193YXN4184EKA1086,YXPS193 EKA1422, ~
2 8 KAETOPIA 2125 4051 8 0 8 0 No No  Yes  Yes  YXN4322,ZHY9582,YPH4020,YXN4T28 EAS020,
3|72 ATPIND 21404 38621 15 0 15 0 No No  Yes  Yes  ZZA1167,EKA1390,YXN4450,EKA1086,YXN4B26
4 @2 KOPNGOZ 2986 37924 17 0 17 0 No No  Yes  Yes EKA1422,ZHK9127ZHP9B00,ZHTIS25 ZHTST61,
5 104 BEPOA 2212 40525 18 0 18 0 No No  Yes  Yes  EKA1428.ZKH4918EKA1048,YXPI193 NXABSTE
5 & OETNIKH AYT 22871 406% 18 0 18 0 No No  Yes  Yes I0P9042YXTS766 KPST74,ZKZ5434,YXN44SO,EY
7 8 NPEBEZA 20731 38957 20 0 20 0 No No  Yes  Yes  ZHTO762NXAB802.ZHXST6S EKA1365 ZZA1167,
8|64 PoAOE 82 %43 B 0 33 0 No No  Yes  Yes I008193ZHT9526 ZHTS761,EKA1047 ZHXOT69,2
64 POAOT 82 %43 3 0 3 0 No No  Yes  Yes EKA1047.EKA14321008139,0P9062,10P3061,0)
1075 nvProz 21306 37701 3. 0 eSAVESupplyChainDesignsend
1 78 nvproz 21396 37701 4 0 -
12| 94 XANIA 2001 351 B! 0 € sve intrasoft-intl.com/supply-chain-design/index_networ htm c
13 94 XANA 2401 3851 4 0
14 102 ENAPTH 243 37.0% 3 0 oo borative Distribation Seviee
15 1020 INAPTH 2437 370% 5 0 Nodes | Vehides | Distance matrix || Time matrix | Solution Set Tuesday, July 01, 2014 10:57:22 PM *
16 65 KANAMATA 22088 37.033 33 0 Collaborative Distribution Demonstration (20140626-16:44) v | Save as preset Show nodes inmap | Clearmap Run collaborative distribution algorithm
17 650  KAAAMATA 2089 37033 S 0
Show solutions summary Show solutions graphically in map
18 78 XANKIAA 23624 36446 3 0
. TOREA i R & 5 Solution D Vehicle D Total distance (Route) Total fuel (Route) Approachable nodes Route color
20 62 OET/NIKH ANAT 22087 40565 23 0 @ Solution ID: 1 (1 Item) =
21 80 sEPPET 23539 41085 23 0
3 Solution ID: 10 (1 Ttem)
2 9 ABAAEIA 2804 36459 3. 0
W ew  ABamDa T o 10 EKA1045 0 0 metro central warehouse->metro central wa
24 107 Aro 22009 36233 24 0 3 Solution ID: 100 (1 Ttem)
25 87 AAESANAPOYMOAH 258 4085 24 0 100 1008193 0 0 metro central warehouse->metro central wa... R
2% 79 TIANNITZA 242 078 2 0
27 88 KABAMA 2043 4095 24 0 v
o . e = o
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The Consumer Perspective

Consumer mis-perceptions about product
"greeness" and engagement through gamification

MaOnpa: Kawvotopia kat Emiyelpnuatikotnta

Evotnta # 6: NAnpodoplakad Zuotipata kot Ataxeipton Epodlaotiknc
AAvoibog

AdAaoKkwv: Oc06wpoc ATtooTOAOTIOUAOC

TuApa: Metamtuyioko Mpoypappa Zrovdwv MAnpodopLkig



e-SAVE Innovative Consumer
Services

Supply Chain

e-SAVE Applications

e-SAVE Infrastructure

The e-SAVE project is co-financed by the European Commission Directorate General for %
Research & Innovation within the 7th Framework Programme S




The Consumer Perspective

= )

Makeproductsgreener.orc X
= - € [) makeproductsgreener.org

g
n

er
make products g_riel;\ English  EAAqka

You are here: Home

Home

make products

What makes a product green? How do we identify and understand it? These are very interesting questions and we
seek your help to figure out the answer. “ V

With the help of the g we aim to the lying complexity of the consumers’ perceptions
regarding the environmental footprint of products towards a more sustainable future.

This survey should only take about 10 minutes of your time and your individual privacy and confidentiality of the
information you provide will be maintained in all published and written data analysis resulting from the study. The
study is strictly anonymous and responses will not be identified by individuals but complled together and analyzed

as a group.

Consumer Survey Pooll Gamified

Kmobile app




Consumer Survey

e Examine the impact of Carbon Footprint labeling on
Consumers’ perceptions of product ‘greenness’

e Examine different types of Environmental labeling

e Receive perceptions prior to the introduction of
gamification and establish a baseline



Product categories introduced in

-

the survey
\
Laundry
Detergent

J

Boxed Pasta

~

)

~

Bug Repellent
Spray

J

Boxed Pizza

~

J




Different Versions of
Environmental Footprint Labels
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Survey Distribution

e www.productopinion.org

— English, Greek, French, German

e Banner Promotion

e E-mail communication

ggggggggggggggggggggg

¢ = € 0 makeproductsgreenerorg = Supported by
maks products ner g : Complete e
— the OeSAVE  @ELTRUN
Survey
duct
make products 5" == g Pt s ey
e y ==
—
' -—

= Your Opinion Matters!

. >


http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/
http://www.productopinion.org/

Survey Results

e 380 valid responses from consumers (Greece,
Germany, United Kingdom, Spain, Belgium, Cyprus,
Denmark, Ireland and Sweden)

F Sig.
Laundry Detergent Between Groups 6,774 001 —
Perceptions
Pasta Perceptions Between Groups 18,178 ,000 —
Bug Spray Repellent Between Groups ,369 692 —
Perceptions
Pizza Perceptions Between Groups 6,869 001 —




Product Greenness Perceptions

vi

High Product

Greenness 6
Perceptions

Medium / —Boxed Pasta
Product 4 — T TR

Greenness —Laundry Detergent

Perceptions —Bug Spray Repellent
. —Boxed Pizza

——

L

w

Low Product
Greenness 2 -
Perceptions

! I 1



Pooll Gamified Mobile App

T " R

Discover more...

Which of the followin¢
largest reef system?

Great Ba

Red Sea (

Which of the following is the world’s
largest reef system?

You answered
Great
Barrier
Reef

The Great barrier Reed located at the Coral
Sean near Australia has a total length of
1,553 miles (2,500 km) where as the Red
Sea Coral Reef near Israel is 1,180 miles
(1,900 km)

Raise Awareness

= Yool
Food | Boxed Pasta
.““‘.:-ﬁh»,._
D

| ———

Food | Boxed Pasta

-~

Pasta to be environmentally

a - —

| consider Pasta to be environmentally [0 T @
friendly

You answered

85

Submit

Environmental
Product Perceptions




Awareness and Product Perceptions
Visualization

eeee0 COSMOTE & 3:13 p.p. 32% W eeee0 COSMOTE & 3:14 p.p. 32% W&

Food | Spaghettini n.3 . Discover more...

(g s>

| consider Spaghettini n.3 to be Which of the following modes of
ecologically friendly transportation is the most
@ ——  — @ environmental friendly?
By Bus
Submit

By Car



Gamification Results

e 41 answers per user (as opposed to 25 pre-

e gamification)
— 28 Awareness answers per user
— 13 Produ

45
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25 -

20 -

15 -

10 -

5 4
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Version #1 Version #2 Version #3 Version #4



Thank you for your attention!

akaragianaki@aueb.gr
www.acein.gr
www.eltrun.gr
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TéAog Evotntac # 6

MaOnua: Kawotopia kot Entxepnpatikotnta, Evotnto # 6:
MAnpodoplakd Juotrpata Kat Ataxeipion Edodlaotikic AAuoidog

Adaokwv: Ocodwpoc AtootoAomtouAoc, TuApa: MeTAMTUXLOKO
Mpoypappa 2rmovdwv NAnpodopLKC

[@0le)

EMIXEIPHXIAKO MPOIPAMMA
EKMAIAEYZH KAl AIA BIOY MAGHZH 5 Ez nA

E_ npypapya ya v avintué;

YNOYPTEIO MAIAEIAL & BPHEKEYMATQON, NOAITIZMOY & ABAHTIZMOY
Evpwnaiki 'Evwon EIATKH YNHPEXZIA AIAXEIPIZHE
Evpwnaiké 6 i

6 Kowwviké Tapeio

Me t ouyxpnuarodoétnon tng EAAadag kai Tn¢ Evpwnaikic Evwong




