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Ewko0 Tebyog: 7° ®ortntiké Xovvédpro
Aotk Emotunc ko Teyvoroyiag

To mepodwkd AXTPOAABOX civor poe meplodiky] £€KO00Tm  TNG
EXMnvikng Mabnpatikig Etapiog mov amgvBovetar otoug Exnaidevtikoic,
otoug Epevvmtéc kabmg kar oe kdbe evolapepduevo vy Tic Néeg
Teyvoroyieg ¢ [TAnpoopiog kot Enucotvaviog.

To ovykekpiuévo tevyoc eivar agiepopévo otic epyociec tov 7%
Dot tiko Zvvedpiov Atownrtikng Emomung kot Teyvoroyiog (PZAET),
t0 omoio owéyOn otg 13 Maiov 2010 omv  AOnva
(www.dmst.aueb.gr/fsdet). To ®XAET amoteAel pia  moveAlnvio
EMOTNUOVIKY] cvvavtnon véov pueddv AEIL véwv epeuvntov, vroyneiomv
OOKTOPMOV KO UETATTUYIOKAOV  QOITNTAV, OOV OVTOALACCOVTOL OTOWYELG
OYETIKA [E TIG EEAEEIS 6TOVG GUYYPOVOVS TOUELG SLOTKNTIKNG ETOTIUNG KoL
TEYVOLOYiOG.

H Oepatoroyic tov ocvvedpiov meprhapPdvel: MAEKTpovikd eumoplo,
NAEKTPOVIKEG  VLANPESIEG KOl  YNEOKO UAPKETIVYK, OlOIKNTIK — TOV
EMYEPNOEMV, O10TKNON EPOSINCTIKNG OAVGIONC Kol HETOPOPES, dloiknom
TOPOYWYNS KOl  LANPECIOV, TEXVOAOYiO AOYIGUIKOV, TANPOPOPLOKE
GUOTNLOTO, TPOCGOUOIMGCT) KOL GULOGTHUATO VTOCSTNPIENG  ATOPAGEMYV,
YPTLLOTOOTKOVOLIKT UNYOVIKT, oAydpifpot fedTioTomoinong Kot EQapHoYEs,
OTPUTNYIKY], EMEPNUATIKOTNTO Kol Kotvotouio, dwyeipion avOpomivov
TOPWV KOl  OPYOVMOCIOKNG  GLUTEPLPOPAS/ Wuyoroyiag, kabBmg Kot
OTOLOONTOTE DEUOTIKN EVOTNTO EVTACOETOL GTNV €VPVTEPT EMIGTNUOVIKY
neproyn g Atowkntikng Emotung kot Teyvoroyiag.

Y10 mhaicto tov 7°° ®ZAET napovoidotnkav 40 epyacisc and Siapopo
EMinviké  Tlavemotmqpie, oty  TAEWOVOTNTA TOVG Omd  LIOYNPLOVG
owdxrtopec, petalhd TV omolwv  Eexydploav ol gpynciec  mOL
neplhappdvovior  oe  avtd 10 Eidikd Tedyog TOL  MEPLOSIKOV
AXTPOAABOZX. Ot epyoaocieg avtég emAéyOnkov omd to HEAN NG
Emotmpovikng Emttpomng tov Xvvedpiov kot Eeympnoav pe PBdon tovg
oTOYOVG KOt TNV 0ptoBETNOT TG £PELVOG, TNV APTIOTNTO TG EMICTNUOVIKNG
TPOCEYYIONG KOl T1 CNLOGI0 TOV OTOTEAEGUATOV.

H epyosia mov amnéomace 10 PpoPeio kaAvtepng epyocioc, tov M.
Aobumo ko A. Kapoapratlakn pe titho «Ymohoyiotikég Awadikacieg oto
2yxedloopnd ZTpoatnyikdv Apecov Mdapketvyk», aflohoyel eVOAAAKTIKEG
VTOAOYIOTIKEG J1OOIKAGIES OMMG 1) AOYIOTIKY] TOAWIPOUNGT), TA TEXYNTA
VEVPOVIKG JOiKTLO, TO OEVIPU OTOPACEWV, Ol UNYXUVEG OLVUCUATOV
VROGTAPIENG KaODS Kot cuVOLACTIKG VRPWOIKA HovTéLa, Yo TV emilvon
TOL TPOPANUOTOS EVIOTMICUOD VITOYNPI®V TEAAT®OV O©TO TANICIO HL0G
GTPUTNYIKNG AUEGOV UAPKETIVYK.
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[lépa amd v epyocio avty mapovcsialovior 600 epyacieg mov
npoceyyilovv t0 Bépa TG MAEKTPOVIKNG HEONoNG amd 600 OlPOPETIKES
omtikéc: M pio e€ethlel To POAO TOVL €0MTEPIKOV TEPPAAALOVTOG TNG
emyeipnong omv  amdeocn yw VBETNON  EQPAPUOYDOV MAEKTPOVIKNG
pdonong, evdd m GAAn diepevvel tovg mapdyoviec mov emnpedlovv TNV
avTIAapBavOopevn HeTapopd eKTaidgvong LEGH NAEKTPOVIKNG HdOnong 6to
YOpo  gpyocioc, Om®G mopakivnomn, EYKLPOTNTO TEPLEXOUEVOL KO
VTOGTNPIEN OO TOV TPOICTAUEVO.

21 ovvéyeln mapovstalovtal dVo epyacieg amd TOV EVPVTEPO YDPO TOV
TANPOPOPLOK®Y  GLOTNUATOV: 1 o povieAomolel TtV moloTnTa
TANpoeopiag mov oYeTileTOl e GLOTNUATO YVNAATIONG AVTIKELEVOV GTO
mhaicto tov «Internet-of-Things», eved n GAAn efetdler v amodoyn
SWYLTOV TANPOPOPLOKDV GLOCTNUATOV Amd TNV TAELPE TOV YPNOTN CE
nepBailov povoeiov.

Ao 10 YOPO NG 010iKNoNG £POSIGTIKNG aALGIdaG Tapovstalovtal S0
€PYOCIEG OV YPNGLOTOOVV HOONUATIKY] LOVTEAOTOINGN Yo VO ODGOVV
AOGEG 6TO YDOPO TOV NIKTO®V £POSUGTIKNG 0ALGIOG amd T pio Kot 6To
TpOPAnua dayeiptong amobepdtomv vd cuyKekppéveg cuvONKeS amd TV
GAAN.

AAGlovtog medlo, mAvto KAT® omd TNV €LPLTEPN TEPLOYN NG
OLOIKNTIKNG EMOTNUNG, £EETALOVTOL GTN GUVEYELD Ol GUVETELEG TTOV E£YOLV
GTNV YLYOAOYIKY] KOTAGTOGT TOV OTOLOV Ol SPOPETIKOl TpdTOL avalnong
gpyooiog, Kabdg Kot 1 ovvdeoT peTa&h cLVOIGHNUATIKNG VONLOGUVNG Kot
YUYOAOYIKNG TOPEVOYANGNG GTO YDPO EPYACIAG.

H televtaia epyacio oe avtd 1o €101KO te0y0g e€etdlel, péoca omd pia
TOL0TIKY] TPOGEYYION, TN OlOYEIPION  YPNUATOOOTOVUEVOV  EPEVVNTIKAOV
épyov kot épymv kawvotouiog, Aapupdvovtoag vmoyn 70 emiyelpnoelg amod
OLAPOPES EVPOTATKES YDPES.

Empéiera Ewdkov Tevyovg

Katepiva [papatdapn
[Tpoedpog Opyavotikig kot Emotnuovikng Entponng 7°° ®ZAET

Emotypoviki Emrponi 7°° ®XAET

* Bovdovpn Eiprjvn, Aoiknon Enyeipiocov

* Bpeydmoviog Adap, Pnelaxd Méoa, Ymnpeoieg kar Pnolaxd Mdapketivyk
* Anuntpdrog [Maviog, Aoiknon Aebvov Enysipnoemv

* Movprtog lodvvng, Emyeipnoiaxt Epgova

* NwkoAdov lmdvvng, Opyavoocioxn Zvurepipopd/ Poyoroyio

* Youvne Kovotavrtivog, Aiktva kot Emikotvevieg
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YmoroytoTIKEG AL0OIKOGIES 6TO LYEOLOGNO
XTpatnYKOV Apecov MapKeTIVYK

Aovpmog Myaing, Kapapratlakng Aakng
Tufuo Mnyavikov Iopayayng kot Aoiknong, [ToAvteyveio Kprng,
IMoAvteyvelobmoin, 73100 Xoavid
E-mail: mdoumpos@dpem.tuc.gr, dkarampatzakis@gmail.com

HNepiinyn

2V mopodoo epyacio. epoproloviol VTOAOYICTIKEG SL0SIKAGIEC ATd TO XDPO
TNG GTATIGTIKNG, TNG EMYEPNOIOKNG EPELVOG KO TNG TEYVITNG VONUOCUVNG, OGN
AOYIGTIKY] TOAVOPOUNGY, TO TEXVNTA VEVPOVIKA dIKTLO, TA SEVIPO ATOPAGE®Y, Ol
UNYOVEG SLoVOGATOV VTOGTAPLENS, Kabmg emiong éva GUVOLOGUEVO LOVTEAO Kol
VPPOKAE povTéda, yioo TNV ETIAVOT TOV TPOPANUATOG TOV EVIOTICUOD VITOYHPI®V
TEAATOV OTA TAOIGLO OG OTPOTNYIKNG GUEGOV HAPKETIVYK Y10 [0, OCQOALICTIKY
emyeipnon. X10x0g etvat 1 GLYKPITIKT 0EOAOYNOT TOV TOPATAVED VITOAOYIGTIKOV
SL0dIKACIDY G TPAYHOTIKE 6EG0UEVO TTOL APOPOHV EVO ACPUAGTIKO TPOTOV.

AéEerg Khewona: Apeco Mapretvyk, EEopuén Aedouévav, Avayvaopion
IIpotimtmv

1. Ewayowyn

Yrdpyovv 600 TpoceyyicelC Yoo T SlaeruioTn Kot TNV Tpombnon tpoidviwv:
t0 polikd pdpketivyk (mass marketing) kol To dpeco udpketvyk (direct
marketing). To palikd pdpketvyk, to omoio ypnoiponolel 1o M.M.E, 6nwg v
TNAEOPOOT], TO PASIOPOVO KUL TIG EPNUEPIOES, TPOPAAEL UNVOLOTO/SUP UICELS GTO
Kowo ywpic odkpion. Oumg, otn onuepwn emoyn, OmMOV Ta. TPOIOVTA &ival
QUETPNTA KOL M ayopd €EOIPETIKG OVTOY®VIOTIKY, TO HOlIKO UAPKETVYK OgV
EMTVYYAVEL TAVTO TO. emMBLUNTE amotedécpata. H dedtepn mpocéyyion yio v
TPomONoN TPOIdVTOV gival TO AUECO PAPKETIVYK. Xe avTiBeon e TN YEVIKELVUEWN,
yopic Oudkplon, wpo®ONon TPOIOVI®V TO GUECO UOPKETIVYK UEAETO T
YOPUKTNPLOTIKH KO TIG AVAYKES TOV TEANTOV KOl EMAEYEL GLYKEKPIUEVOVG TEAATES
Yo TNV TPO®ON o™ TOV TPOTOVI®Y. LTOYOC TOL AUECOV HAPKETIVYK, elval 1 avénon
OV TOGOGTOV OVTOTOKPIONG GLUYKEKPIUEV®DV TEAOT®V. TO GUEGO UAPKETIVYK, GE
OVTIOGTOAN PE TO KAUGIKO UAPKETVYK, givan meAatokevipkd kabdg Pacileton
otV dpeon kot eENTOUIKEVIEVT EMKOWV®VIQ, GTOXEVOVTIOS OTNV OVATTUEN LG
oY€0MG He TOVG TEAATEG Ko LETA TNV TdAnon [11].

Yrdpyovv d1dpopot opiopol dnpoctevpévol yio o dpeco papketvyk. Kaveig
OUMC, amd TOLG VILAPYOVTES OPIOUOVE dev €xEl KaTOPOMDOEL Vo GLUUTEPIAAPEL OAEG
TIG TTUYEG TOV GUYYPOVOL GUECOV HAPKETIVYK. ZOppmva e Tov Roddy [13], dueco
puépketivyk eivar. “H mapadoon evog unvouarog 1 Hiog mpotaons UOPKETIVYK a€ EVa.
OVYKEKPIUEVO TEAGTN 1§ VOV DTOWHPIO TEAGTN, UE WUIO. EVVOIKH TPOGPOPO. YIA TOV
meAGT, UHEC® TOYDIPOUEIOD, THAEPDVOD, NAEKTPOVIKOD TOYVIPOUEIOD Kol GAAWV



4 Aotpordfog

UéowV ywpic ™ upeoordfnon evolduesov mpoocwmov 1 Euucowv uéowv’. O
Opyavioudg Apeoov Mapketvyk (Direct Marketing Association) opilel to dueco
UApKETIVYK  ©C:  “...éva aupidpouo (interactive) ocOOTHUO UCPKETIVPK  TOD
APNOIUOTOIEL  €va. 1) TEPLOGOTEPC,  OLOPHUIOTIKG — UECQ,  TPOKEWEVOD VO
TPOYUOTOTOINOEL W10, UETPOVUEV  OVTOTOKpLoy — (response) 1 ovovalloyn
(transaction) oe omoiadnmote onueio”. AmO TOLC WOPOTAV® OPIGLOVS, YIVETOL
GOPES TOG TO QUECO UAPKETIVYK OVIITPOCMOTEVEL Uidt VEQ TPOCEYYIGT GTO YDPO
TOL HAPKETIVYK, KOOOC Ta&tvopel Toug meldteg, €161 O0TE 1 €EATOMIKEVIEVN
SleNUIoT Kol Ol TPOo®ONTIKEG EVEPYEIEG VO UTOPOVUV VO, GTOXEVGOUV GE
oLYKEKPIUEVEG Kotnyopieg melotmv. TEéhog, emkevip®VETOl OTNV  OVATTLEN
OYE0EMV LE TOVG TEANTES, OMOGKOTMVING GE VEEG TMOANGELS LE TNV TAPOOO TOV
ypévov [2].

‘Eva amd ta onpovtikd TpofAnpate 6to medio Tov AUEGOV UAPKETIVYK gival O
OTOTEAECUATIKOG EVIOTIGUOG VIOYNPIOV TEAATMV, Ol omoiot B avtamokpidovv
fetikd oe por SloNUIOTIKY KouTdvio. [ To 6Komd 0VTO YPTOLLOTOIOVVTOL
ocuvnbog vmoloyloTikég OSwndikaciec, ot omoieg Pacifoviar oty avdmtuén
povtéhov tagvounong (pattern classification) ywo v ektipnon g mBavoTnTUg
OVTOOKPIONG TMV OMOdEKTAOV TNG OENUOTIKNAG Koumdviag. Ot drodikaoieg
nepropuPavouv pebodove amd To YMPO NG GTUTIGTIKNG, TNG UNYOVIKNG wadnong
Kot TG €E0pLENG dedopévay, KabBmg Kot amd To YOPO TNG EMLYEPTOLOKNAG EPEVVAS
[1, 2, 5, 7, 8, 9, 16, 17]. Z16y0G NG TapovGUS EPELVOG ELVAL 1| CLYKPLTIKY
a&l0AOYNON  TOPUUETPIKOV KOl U1 TOPOUETPIKOV Uebodoroyidy amd TOLG
TOPOUTAVD  YOpovg kol M €£0y®yn  CUUMEPOCUATOV YO TN  OYETIKY
OTOTEAECUOATIKOTNTA TOVG OTNV  OVATTLEN  UOVIEA®Y TOL  UTOPOUV  va
YPNOLOTON BBV Y10 TNV VAOTOINGCT) GTPATYIKOV GIEGOV LAPKETIVYK.

H epyocia opyavaveror o¢ e€fg. Xnv evotnra 2 meptypdeeTot 10 TANIGLO TNG
EQOPHOYNG Kot To dedopEVA TTOV ypnotpomombnkay. Ztnv gvotnrta 3 yiveton pia
ovoeopd ot pebodoroyieg TOL  YPNGILOTOOVVTOL KOl TO HOVTEAOD TOV
OVOTTTOOGoOoVTOL, &V otnv evotnta 4 mapovcidlovior Kot oyoAdlovior To
amoteléopata TG oviilvong. Télog, otnv evommta 5 mopovoidloviol To
GUUTEPACHLOTA TNG EPEVVAG KOl TPOTEIVOVTOL OPIGHEVEG UEALOVTIKES EPEVVITIKES
Katevdvvoelc.

2. Agoouéva kor Merafintés

2.1 Heprypagpn Acoouévaov

To mpoPANUe OV HEAETATOL GTNV TOPOVCO, EPYOCIO APOPA TOV EVIOTMICUO
VIOYNPIOV TEAUTOV OTO TAAIGLO HOG OTPATNYIKNAG GUEGOV WEPKETIVYK Y10l LU0l
acpolotikn etaipio. To ao@oAoTikd TPoidvy, Yo TO OTOi0 TPUYUATOTOONKE 1
£€peuva aQopa acGPUAGTAPLO Yo Tpoyoomita. Ta dedopéva Tov ¥pncionomonKoy
glvar amd to “ColL Challenge” kot Pacilovtol 6€ TPOYUATIKO ETLYEPTLATIKO
mpopinua’. To apyeio Tov dedopévav mephopPavet 9.822 eyypagic, KGde pio. amd
TIG Omoieg OVTIPOooOTEVEL &va meAdtn. Ov mpoteg 5.822 eyypapés meAatdv

"' Ta dedopéva eivar Srabéotpo oV 1ot0ceAida http://www.liacs.nl/~putten/library/cc2000.
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omotelobv 1o Ogtypo ekmaidevong (train sample) Kot T0 TOGOGTO OMAVTNGONG
(response rate) sivar 5,97%. Ot vndroureg 4.000 eyypoéc amotelobv 10 Oeiyua
eléyyov (test sample), oto omoio 238 meAdteg amodéyTniay To TPOoidv (katnyopia
1) xou 3762 dev 1o amodéytnkav (kotmyopior 0). H eyypaen wdbe meAdrtn
amoteleitor omd 86 peTaPAnTéC, o1 omoiec TEPIAAUPAVOVY KOVOVIKO-OTLLOYPOQIKE
oTolein, otoyeia Yo T ¥PNOT OCEOMOTIK®Y TPOIOVI®OV Kol TEAOG TN SLOOIKN
petafint anoeaong 0/1. Ipénel emiong va avapepbel mwg dev vdpyovy Al
dedopéva yuoo  kopio  eyypagn kot OAEG ol ouvvexelc petafAntéc  €xovv
LETOOYNUOTIOTEL GE SL0KPLTES, TO TOAD o€ dbdeka Twuég [ 14].

2.2 Emidoyn kau Eneéepyacio Metafintov

Amd Tic 85 aveEapnteg petafintég mov mepiEyel Kabe eyypapr] mEANTN,
amopaciotnke opiopéveg €€ avtadv vo tefolv ektog Epeguvag. [paypatomomdnke o
éleyyoc Pearson y°, vmooyilovtag To eminedo onuovtikdmTac KOs peTaPAnTmc,
70 omoio oyetileTal pe TN SKPITIKN IKOVOTNTO KAOE PETAPANTAG GTO Sl OPIGUO
TOV TEAAT®V 6T1G 000 Tpokabopiopéveg katnyopieg. MetafAntég yio T omoieg M
TN TOV €MTEOOV ONUAVTIKOTNTOG €lvar peyarvtepn tov 0,5 Bewpeitor 6TL dev
GUVEICQEPOVY GTO TEMKO OTOTELEGUA KOl TIOEVTOL EKTOC £pEVVAG. ZOUPMVA LIE TOV
TOPOTAVD Kavove, amd Tig apykég 85 petafintég tébniav extog 25 petafintés. H
emAoyn ¢ Twng 0,5 wg 6pro, TpoyuaTonombnke dote va, yivel pio To yoAapn
EMAOYN UETOPANTOV ©€ HOVOUETOPANTO emimedo kor va unv  e&oupebovv
petafintéc, mov evad dev dtbéTovv ot 1d1eg 1oyLP OlOKPITIKY KAvOTNTA Oa
pmopovoay vo fondncouvv edv e£etacTobv 08 GUVOLAGUO e Kamoteg dAies. O 60
petafintéc mov emAéyOnioav emefepydotnKoy TEPAUTEP® GUUPOVO UE TN
CLYVOTNTO EUPAVIONG TOV omavtioe®mv o Kabe Pobuido kdbe petafintrg.
Xpnowonomnke 1 ovoaloyio ToV TELQTOV OV aviiKovy oTnv Kotnyopia 0 Tpog
TO OLVOAMKO apBpd omavinoewv oe kdbe Pabuida, vy va efetactel edv
StopopeTikég Pabuideg kabe PETOPANTAG TOPEXOVY OLPOPETIKY TANPOPOPI. MG
pog v TaEvounon tov tedatdv. Ot fabuideg g petafintig mov €xovv idwa
avoroyio, Tapéyovv v dwo akpiPmdg TANpopopios 6TV TPOPAEYT KOl ETOUEVMG
umopov vo e€etacTtodV ®¢ pia evioio katdotaon. H avdivon avty pondd oty
“amhomoinomn” TG KOAKOTOINoNG TOV UETAPANTOV HECH TNG OVOUOPO®ONS TNG
TOWOTIKNG KAMUOKOG HETPNONG TOVS, MOCTE OLTH VO OTOKTHOEL WUEYOAVTEPT
TANPOPOPLUKT 16YD.

3. Ymoloyietika Movtéia

T'a v avértoén poviéhov Talvounone tov TEANTOV ovaAoyo HE TNV
TOAVOTNTO AVTATOKPIONG GTO JAPNLOUEVO TPOTOV PN GIHLOTOONKaY dtdpopa
VTOAOYIOTIKA HOVIEAQ OO TOLG YMDPOLG TNG OTOTIOTIKNG Kot Tng €50pvENG
dedopévav. Educotepa ypnoipomomOnkay ot akolovdeg teyvikeéc:

1. Aoywtkny moaiwdpounon (logistic regression, [10]). H Aoyiotikn
molvdpounon omotehel v mAéov Sadedopévn otatiotikn pebodoroyio yia
Vv avdmtoén poviéhwov tavopmone, pe mAN00¢ QUpLOYDOY GTO YDPO TNG
SLOIKNTIKNG EXGTNUNG.
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2. Aévtpa tafwounong (classification trees, [4]). Ta o6évipa Ta&vounong
OmoTEAODV 1O amd TIG GNUAVTIKOTEPEG TPOGEYYIGES 6TO YDPOo NG eE6PLENG
dgdouévav Kol Tng Unyoviknig padnonc. Ta poviéda 7wpoPreyng mov
aVOmTOGOOVTAL SOTUTMOVOVTOL UE TN LOPPT EVOG dadIKoD SEVIPOV ATOPUCTS,
T0 omoio &ivar gdkoAa Koatavonto. Tavtoypova to dévipo taSvounong
EVOOUATOVOLV Ol0OIKOGIEC EMAOYNG TOV  ONUAVTIKOTEP®V  aveEAPTNTOV
HeTAPANTOV.

3. Nevpovikd odiktva (neural networks, [12]). Ta vevpwvikd diktva £yovv
avartuyOel Tig Tedevtaieg dekaeTiec ¢ Uio onpavtikn pebodoroyio avaiveng
ocvvbetv TmpoPAnuatov  ANyng omopdcenv Kot mwpoPreymc.  Kvopro
YOPUKTNPLOTIKO TOVE amOTEAEL 1 SLUVATOTNTA AVATTLENG GUVOETOV LLOVIEAMV,
0. omoiot Umopolv VO aVATOPACTHGOLV HE LYNMAN okpifelad moAvmAoKo
dedopéva.

4. Mnyavéc dwavvopdtov vrootipiEng (support vector machines, [15]). Ot
UNYOVEG SUVUGLATOV VITOCTNPIENG ATOTEAOVV L0 GYETIKA vén peBodoroyia
GTO YOPO TNG UNYovikng pabnonc. Baocilovtalr oe éva oyvpd Oeswpnrikd
mhoiclo, to omoio divel dwaitepn €upaocr otn oxéon TG TPOPAETTIKNG
KAVOTNTOG TV HOVIEA®MV LE TNV TOAVTAOKOTNTE TOVC.

5. Bootstrap aggregating (bagging, [3]). 'Eva oand to onuavtikotepo medio
€PELVOC OTO YMOPO TNG MNYOVIKNG MaOnong eivor m ovdamtuén obvvbetov
povtélwv (ensembles), Ta omoia cuvdLALOVY TA OTOTEAECUATO TOAAATAMV
ave€aptnTeV HoviéAwv ue okomd T Pertioon g npoPrentikng axpifelag. To
bagging eivar pio amd TG OMAEG Kol OlOEO0UEVES TEXVIKEG TOL £YOVLV
avantuyel yio to okomd avtd Kot Pacilerar onv avdmtuén evog pLoviélov, 1o
omoio ovvdvdalel TIg TPoPAEYELS avEEAPTNTOV LOVTIEA®Y OV OVOTTUGGOVTOL
UEC® HLOG TEYVIKNG G€ TOALUTAG delypota bootstrap mov dtapopedvovtot and
ta Sbéoipa dedopéva LEc® Tuyaiag SetyHaTOANYiag e emavatomoféTnon.

Y10 mhoiclo g mopohoog €PYOCiOg TO TOPATAVE® VTOAOYIGTIKE LOVTEAQ
YPNOOTOMONKAY Yo TNV OVATTLEN GUGTNUATOV TAEWVOUNONG TOV TEAUTMV GE
dvo katnyopieg, aviloyo pe TNV mWOAVOTNTO  OVIOTOKPICNG TOVG OTO
Srpnuilopevo mpoiov. Ewdikdtepa avamtiydnkay to akdAovbo poviéda:

e BINLOG60: Movtého AOYIGTIKNG TOALVOPOUNONC UE Pnuatikn emiloyn
UETAPANTOV, YPNOUOTODVTAG TO GOUVOAO TOV UETAPANTOV TOL EYOLV
eneepyaotel GOUPOVO LE TN JAOIKOGIO TOV TEPLYPAPNKE GTNV VIOEVOTNTA
2.2.

e BINLOG27: Movtého AOYIGTIKNAG TOAWVOPOUMONG HE PNUATIKA ETAOYY
petafintov, ypnowomoidviog Tic 27 peToPAntéc mov emAéyOnkov oto
povtého BINLOG60.

e CRT60: Aévtpa amopdocemv, HE TO GOVOAO T®V UETUPANTOV YOPig TNV
eneEepyacio g vwoevotntag 2.2.

o CRT21: Aévtpa omopdoeswv, pe Tig 21 petapintég mov emiléybnkav oto
povtélo amod v epappoyn g BINLOG27.



Ynoloyiotikég Alodikacieg 6to Zyedacpd Ztpatnykov Apecov Mapketvy 7

o MLP21: Teyvntd vevpovikd diktva, pe 11 21 petapfintéc mov emiéyOnkov
670 LOVTELO amd v epapuoyn g BINLOG27.

e SVM21: Mnyovég OavusHAT®V vmootnpiing, pHe Tic 21 petafintéc mov
eMAEYONKAV 670 HoVTELD amd TV epappoyn s BINLOG27.

To m@pdtO pOVIEAO 1TNG AOYIOTIKAG  TOAVOPOUNGOTNG,  avamToydnie
YPNOULOTOIDVTOC TO GUVOAO TV UETOPANTOV cOuemva pe v eneepyacio wov
TEPLYPAPNKE oTNV  vIoevoTNTa. 2.2. XT0 Og0TEPO HOVTEAO TNG AOYIOTIKNG
TaAvdpounoNg ypnoporomdnkoy ot 27 petafAntég mov emALYONKAV 6TO LOVTELO
BINLOG60. Ot 27 petoPintég enelepydotnkov TEPOUITEP® COLLPOVO LE TO
OTOTEAECUOTO, TNG CNUAVTIKOTNTAS TOLE KOl TOV OLUGTNUATOV EUTIOTOGVVIG TOV
CUVTEAECTAOV TOV UETAPANTOV 01O HOVTEAD (OTE Vo emitevybel M mepoITépm
omAOTOINoN NG MOVTEAOTOINGCNG TOVG AQUPAVOVTOS LIOWT TIC CAANAETIOPAUCELG
TOV UETAPANTOV o€ €vo, TOADUETAPANTO HOVTEAO TPOPAEYNC. XTa HOVTEAN TOV
OEVIpOV OmoQAcEV ypnolpomombnkay apyikd, ot 60 upetafintég yopic va
vrocTovV Kapio emeepyacio Kol otn cvvéyxewn ot 21 emelepyacpéveg HETOPANTEG
oL emAéyOnKav amd to poviéAo BINLOG27. Ta dévtpa ta&vounong, ektdg ond
NV avantuén evog LoVTEAOL TPOPAEYNS UITOPohY Vo ¥pNGIHLOTOIM OOV Kot Yio TNV
emioyn petafintav. Ouwmc, oty Tapovca avAalvor dev dmIoTOONKE KAmol!
PeAtiomon amd ™ emloyn HETOPANTOV HEC® TOV OEVIPOV TOEWVOUNGNG OTNV
avamtuoén un ypouwkov povtédwv mpdPreync. ‘Etol, OAa ta vmoAouma un
mapopetpikd poviédo (MLP21, SVM21) Boaciomkav otig 21 petafintég mov
TPOEKLYOV LECH TNG AOYIOTIKNG TOAVOPOUNoNG. XN pebodoroyio TV pnyovov
Stovuopdtomv vrootNPiEng e€etdomray dV0 TEPUTTMGELS Ol OTOieC aPopPovYV TNV
AVATTUEN YPOUMIKGY KOl U1 YPOUUIK®OV HOVTEA®V. Ot pn YPOUUIKES UNYAVESG
dtvuopdTev vrootnpigng Pacifovtal ot ypron Tov Tuprve RBF [15].

Emiong, ypnopomombnke n cuvovacuévn teyvikn bagging yio v avamntuén
gvog ovvhetov povtédov mov cuvdLalel Ta. amoteAéouata SO SEVTIP®Y ATOPUCEDY
ypnowonotdvtag T 21 perafintég g BINLOG27. Téhog efetdotnke kot 1M
avATTLEN TV 0KOAOVO®VY TEGCAP®Y «VPPOKMOV» LOVTEA®V:

® YBp1oiko povtéro 1: f ® YPBp1ouco povtéro 2: f
(CRT60+BINLOG27) (CRT21+BINLOG27)
® YBpudwod povtéro 3: f ® YBp1duco poviéro 4: f
(MLP21+BINLOG27) (SVM21+BINLOG27)

Ta VBpdIKE avTd HOVTEAD GLUVOLALOLY TO LN TOPOUETPIKA LOVTEAL WE TNV
mBavotnta wpoPieyng mov e&nydn amd t BINLOG27. Anladn ota vppidud
HOVTELQ, M EKTIUNON TNG AOYIOTIKNG TAAVOPOUNGTG XPNCULOTOLEITOL MG EMTAEOV
aveaptnm petafAnt. Avt 1 dwdikacio avartuéng Tov LVPPWIKGOY HOVTEA®DY
glvar avtiotoyyn g nuebodoroyiag cascading mov mapovoidotnke and tovg Gama
rot Brazdil [6].
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4. Amoteléopara

4.1 Kprrijypra Aéroloynens

2T0 GUECGO LAPKETIVYK VTAPYOVV JApOpa KPITHpLo Yo TV a&loAdynon twv
VTOAOYIGTIKOV HOVIEA®V. XTIV TAPOLGH £PYOCIio YPNCUOTOIEITOL O TivaKog
tagvounong (confusion matrix) kot 1 kopumwoin ROC.

‘Evog mivakag tagivopnong €xet m popon tov Ilivaxa 1. Amd évav mivaxa
OQUTAG TNG LOPPNG UTOPOLV Vo Stapopemboldy dtdpopa pétpa a&loAdynong g
TPOPAETTIKNG KOVOTNTAG €VOG LOVTEAOL Ta&vOUNONG. TNV TOPOVGH EPELVO
ypNoomomOnKay ta akdAovba KpiTipLo:

Axpipeto (percentage correctly classified, PCC) = (4+D)/(A+B+C+D).
Avéxinon (recall) = D/(C+D).

Yagnvewn (precision) = D/(B+D).

T'empeTpIKdc HEGOG TNG AVAKANGNG KOl COPNVELNG:

PO

g-mean = +/Recall x Precision .

TTpoPareym

0 1

. A B
Ipaypatikég 1 C D

Iivaxag 1: IMivakxag taévounocns.

Emumiéov, tov mAnpogopidv mov map€xel O mivokag  Tagvounomng,
ypnoomomdnke kot 1 koumdAn ROC (Receiver Operating Characteristic), n
omoio. amotelel évo axOpo SNUOPIAEG epyoreio yio TV afloldynomn UOVTEA®MV
tagwvounong. H kaumdin ROC oyedidleton cuvnbmg ¢ diodidotarn ypopikn
TapdoTooT, £(oviag otov Y-GEovo TO TOGO0TO T®V TEANTAOV, Ol Omoiol
amodéyOnkay 1o mpoidv kot talvoundnkav cwotd (True positives-TP), evd otov
X-GEovo T0 TOGOOTO TV TELNTM®V, Ol 0Toiol dgv amodEYONKAV TO TPOidV aAAY
tagwvounonkov wg meldteg mov 1o amodéydniav (False positives-FP). 'Eva pétpo
aE0AOYNONG TNG TPOPAETTIKNG IKOVOTNTAG EVOG LOVTELOV, TO OTTOI0 TPOKVITEL OO
v koumoAn ROC givar 1o gufadov g meployng KAt amd TV KapmvAn (Area
Under ROC-AUROC). Meyorbtepeg twég  tov  gufadod  AUROC
OVTUTPOCHOTEVOVY KAAVTEPO HoVTEAO [2, 16].

4.2 Mepovouéva, Yroloporika Movréia

Ytovug [Mivakec 2 kat 3 Topovctdlovtal To ATOTEAEGUATO, Y10 TO OELY O EAEYYOV
tov 4.000 melotodv. Xvykekpipéva, otov [livaka 2 mapovoidlovrar ol mivakeg
Tagvounong yu Kae vroloyloTikd HoviELo o€ m0GooTd, evd otov Ilivaka 3 ta
amoteléouara yuo to pétpa PCC, recall, precision, g-mean kot AUROC.
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Movtéro TpoPaeym Movtého Tpopreym
0 1 0 1
BINLOG60 0 0,734 0,266 MLP21 0 0,725 0,275
1 0450 0,550 1 0441 0,559
BINLOG27 0 0,717 0,283 SVM21-linear 0 0,717 0,283
1 0412 0,588 1 0408 0,592
CRT60 0 0,607 0,393 SVM21-RBF 0 0934 0,066
1 0328 0,672 1 0807 0,193
0 0,676 0,324
RT21 ’ ’
¢ 1 0399 0,601
Iivaxag 2: ITivakxes taltvounons vmolopietik®y povréimy.
SVM21
BINLOG60 BINLOG27 CRT60 CRT21 MLP21 linear RBF
PCC 72,27% 70,92% 61,05% 67,15%  71,48%  71,00%  89,00%
Recall 55,04% 58,82% 67,23%  60,08%  55,88%  59,24%  19,33%
Precision 11,57% 11,62% 9,76% 10,50% 11,38% 11,71%  15,65%
g-mean 25,24% 26,14% 25,61%  25,12%  2521% 26,34% 17,39%
AUROC 0,702 0,711 0,698 0,694 0,709 0,712 0,654

IHivakog 3: ATOTEAEGUATA VTTOAOYIGTIKOY HOVTEAWY.

ZOUPOVO [LE TO OMOTEAEGLLOTA, TO EPTE VTOAOYIGTIKA HOVTEAD Ba pmopovsay va
Yoplotovv ®g eENG:

1° Group: Ta poviédo, SVM2I-linear war BINLOG27, 1tov omoiwv
CLUTEPLPOPA eivar oyeddv mapopol. Me woavoromtikés Tnég axpifeiog PCC,
omw¢g emiong ka1l TtV vadAomev TPV avoroyiov. Emiong, kavomomntikég
kpivovtor kot ot tuég AUROC kot yuo to 800 povtéra. Ta omotelécpoto
OVLCIACTIKA OTOSEIKVOOVY OTL Kot To. 000 HOVTEAN TAPOLGIALOVV IKAVOTOU|TIKN
TPOGOPLOYN Kol 6TIS d00 KaTNyopieg mpdPAeync.

2° Group: Ta povtéda MLP21 xoauw BINLOG60, pe tig vynidtepeg Tipéc g
axpipelog PCC. g cuvdvacuod opwg, pe ta anoteréopata tig Tieng AUROC kon
Oyl OG0 TOV VIOAOITMOV TPLOV avVaAoYLDY, gueavilovtol va Bpiokovtor aicintd
yopnAdtepa omd to 1° Group.

3° Group: Ta 8vo povtéha tov dévipav amopdcemv, CRT60 kot CRT21, ta onoio
eppavifovv ta PEYOADVTEPA TOGOOTA, OGOV OPOPA TNV AVOAOYIL AVAKANONG, UE TIG
TIWES OU®G TOV VTOAOITOV OvoAOYL®V va Ppiokovtal o PETPLO. EMimEdN, OTMG
emiong kot g tunc AUROC.

Y10 1éhog Pploketar 1o poviého SVM2I1-RBF, 10 omolo spoaviler v
peyaAvtepn tun g akpifetog PCC, 6pmC ot TIHES TV VTOAOIM®V OVOAOYLOV KOl
AUROC dgv gupavifouv tKovomomTikd amoTeAEGLOTa.

Ot tipéc tov AUROC o¢g peydho Paduod amodetkvdouy Kot GUUTANPOVOLY TIG
TIWEG TOV OVOAOYIDV TTOL DTOAOYIGTNKAY PAGEL TOV OTOTEAECUATMV GTOVG TIVAKES
tagvounone. AmodelkvieTal, TmMG To 6V0 CVTA KPLTHPLOL GE GUVEPYUGIN UTOPOVV
oe peyaro Pobud vo afloloynoovv to. omotehéouate Tng mTPOPAeymg evog
LOVTEAOL Ta&IVOUNONG.
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4.3 Bagging ko1 Yfpioika Movréia

>tovug [Tivaxeg 4 kot 5 mopovcsialovial 10 ATOTEAEGHOTO Y10 TO GUVOVOCUEVO
povtého (bagging) xor to téooepa VPG poviéda. Amd To amoteAéopota
yivetalr kotovontd, TG 10 ocvvovoouévo poviédo bagging (ocvvdvaouog 50
OEVIPOV OTOPAGEWMY) EMITVYYAVEL KOAVTEPO, OTOTEAECUATO, GE GUYKPIOT UE OVTA
oV emruyydvel éva pepovopévo poviélo. Ocov agpopd to VPPIOKA HOVTEAQ,
Kovéva dev KaTapEPVEL Vo emTOYEL KoAbTepa amoteléopata and to 1° Group tov
UELOVOUEVOV LOVTEL®V, OTMC EMIONG Kol 0td TO0 GLVOVAGHEVO LoVTELD bagging.
Xmv mepintoon Oume, mov Kabe vfpdcd poviého cuykplbel pe to avrtictoyo
HEHOVOUEVO HOVTELD pmopovv va e&ayBobv optopéva ypfoie coprnepdopata. o
TOPASELY L0, oT0  VPPLOIKO HOVTEAOD  T®V dévipov ATOPACEDV
(CRT21+BINLOG27), ot0 omoio mapovcidleTor tkovomomtikny Peltioon oe
GUYKPLOTN LE TO LEHOVOLEVO HOVTELD 0évTpov amopdoemv (CRT21).

Movtéro [pépreym Movtého _ UpoPreyn
0 T 0 T

Bagging 0 0779 0221 MLP21+BINLOG27 0 0710 0,29

| 0466 0534 1 0378 0622
CRT60+BINLOG27 ~ 0 0724 0276 SVM2l1-lineartBINLOG27 0 0724 0276

1 0412 0,588 I 0412 0,588
CRT21+BINLOG27 ~ °0 0666 0334 SVM2I-RBF+BINLOG27 0 0935 0,065

I 0349 0,651 I 0807 0,193

Iivaxag 4: Iivakes taéivounong povrélov bagging kai vfpioikcdv povréiwv.

SVM21+BL27
CRT60+BL27 CRT21+BL27 MLP21+BL27 linear RBF Bagging
PCC 69,58% 66,50% 70,47% 71,60% 89,05% 76,48%
Recall 55,88% 65,13% 62,18% 58,82% 19,33% 53,36%
Precision 10,68% 10,98% 11,95% 11,88% 15,75% 13,27%
g-mean 24.43% 26,74% 27,25% 26,44% 17,45% 26,61%
AUROC 0,678 0,708 0,707 0,704 0,653 0,726

Ilivaxag 5: Amoteléouara vfpidikdy povréiwy Kot bagging.

5. 2vumepacuara kar Meilovrikés Emextdoels

O amotelecpatiKog Kot akpiPig eviomopuos mThovev TEAATOV amoTerel Eva
ONUAVTIKO GTAS0 TNG SLodIKACTNG OYESIATHOD KOl VAOTOINONG HING EMTUYNUEVIG
OTPATNYIKNG AQUECOL  papkeTvyk. To  oOyypovo VTOAOYIGTIKG  EpYOLEin
Ta&IVOUNONG KOl OVOYVOPIOTG TPOTHTTOV UITopovV va fondnocovy enuavTikd Tpog
v KatevBovon auti. v epyacio avt e£€TAGTNKE 1 TPOPAENTIKY KOVOTNTO
opoEVEDY  dladedopévav  LeBOO0AOYIOV YPTOLLOTOIOVTAG TOAAUTAL KpLTHpLoL
a&lohdynong o€ €va TPAYUATIKO GOVOAO OEJOUEV@V. ATO TO OTOTEAEGUOTO TTOV
TPOEKLYOV QAIVETOL OTL YPUUUKE HOVTEAQ, OGS OVTE OV OVATTOCCOVTOL HECH
NG AOYIOTIKNG TOAMVOPOUNGONG &ival 1010iTEPA OMOTEAECUATIKG GTO YDPO TOL
auecov pdpketivyk. ZOvOeTa LOVTEAN OTTMG OVTH OV AVOTTVCCOVTOL UEGH TOV
bagging umopodv vo PEATIOGOVV TOV EVIOTIGUO VIOYNOI®V TEAAT®V, 0AAG BEPata



Ynoloyiotikég Alodikacieg 6to Zyedacpd Ztpatnykov Apecov Mapketvy 11

N Asrtovpyion TOVG €ival AyOTEPO KOATAVONTH €VM KOL 1| XPYON TOLG &ival 7o
oovvbern.

H peldovtikn €pguva oto medio avtd o mpénel katopyny vo dMCEL EUeaon
010 TPOPANUa TG Tpoemesepyaciog TV SEdOUEVOV Kot 1OAITEPO GTNV EQAPLOYN
OTOTELECUATIKDY  Ol0dIKACIOV  ETAOYNG TV  GNUAVTIKOTEPOV  aveEdpTnToOV
petafntov, @octe va  emitevyfel M avamtoén amAomomuévav  oAAL
OTOTELECUATIKOY HOVTEA®Y. Evdiopépov emiong mapovoidlel m eméktaorn g
OVAAVONG XPNOLOTOIMVTAG KOl GAAEG N TOPOUETPIKEG Ol00tKacieg TaEVOUNoNG
Ko oVATTUENG GLUVOVAGUEVOV/VPPISIKOV LOVTEL®V.
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Ymv gpyacia auty OEpeLVATOL O POLOG TOV E0MOTEPIKOD TEPIPAAAOVTOG
pog  emyeipnong oty amd@acn Yy TV LWBETNON  TEXVOAOYIKADV
KOWVOTOUI®V OTO GUYYPOVO OVIOY®OVICTIKO EMYEIPNUATIKO TEPPAALOV.
Ewwdtepa eetdlovror kpioyuol mapdyovteg mov emdpobV GtV omdeocn
Y v1oBETnon TOV cOYYPOVOV EQUPUOYDOV MAEKTPOVIKNG Uabnong amd
TAELPAG TOV EAAMVIKOV UIKPOUEGOI®MV EMYEPNCE®V. L€ OVTO TO TAAICLO
Topovotalovtol To amoTeAEGHATO £pevvac oL OleENXOn oe €va Tuyaio
AVTITPOCHOTEVTIKO detypa 150 eAANVIKOV UIKPOUESOI®V ETXEPNOEOV GTO
Vouo ATTikNG. A@ov eAneOn vroyn 1 oYeTIKN epguvnTikn PiAtoypapia, n
omoia oyetiCetan pe Tig Bewpieg ko ta povréda vioBETNoNG KoL didyvong
TEYVOAOYIK®Y  KOWVOTOUU®Y  OTN  GLVEYEW  KOTOOKELAOTNKE  €val
TPOCUPHOCUEVO EPELVNTIKO LOVTELD, TO OO10 HOVTIEAOTOEL TNV amdPAOT
Yot LIOHETNON TEYVOAOYIKDOV KOVOTOMADV MG TTPOG £VOL GUVOAO ETAEYUEV®V
TpoPrenTiK®V Topayovimv. Ta epevvntikd dedopéva aglomomdnkay yo po
AOYOPIOLIKY] OIKOVOUETPIKT EKTIUNOM KOl 00NYNOAV GTNV KATOUOKELT] €VOG
TPOCAPHOCUEVOL  EPELVNTIKOL  HOVTEAOL, TOL TePLYpdpel t0  Pabud
emidopaong kébe aveEapntov mopdyovto otV TApATdve andeact. Ta
gpeuvnTika amoteléopato tovifouv T oyxéon avdpecso oto péyebog g
emyeipnone, ™ OWHECIHOTNTO TOV OIKOVOUIKAOV KEQOAUI®WV Yo TNV
amOKTNO) TEYVOLOYIKOV KOLVOTOU®V, mv avtihappavopevn
TOAVTAOKOTNTO, TWV CLYYPOVOV EPOPUOYDV NAEKTPOVIKNG HdBnong kot tnv
amooon Yo viobétnorn tovc. EmumAiéov, mpoékvye OTL Ol pIKpopesaieg
eMyEPNoelS lval mo mBavov va v100eTNGOVY EQAPULOYEG NAEKTPOVIKNG
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pébnong, o6tav oavrilouPdvovror OtL M TEYVOAOYiDL TOL TPOKEITOL VO
vioBetnoovy eivar copPartn pe TG etapikég o&ieg Kot apyég M akOUn Kot
otav Jwbétovv TPoMyovUEVT EUTEPIL 0T (PNON KATOWG GYETIKNG
teyvoloylag. Qotdco, apketol mopdyoviec mov Ogv  Ppédnkav  va
emmpedlovy onUavTIKA TNV andeactn Yo viofétnon pac odnyovv oe éva
CLUTEPAGLLO, TO Omoio vroypoaupilel ) onpoavtiky advvapio vioBémong
TEXVOAOYIKMV KOVOTOMAV Ot TIG EAAMVIKES LUKPOUEGOIES EMIYEIPT|OELS.

AgEerc-kAeold:  voBEéTon TEYVOAOYIK®OV  KOWVOTOUI®V,  EQOUPUOYES
NAEKTPOVIKNG LAONOMNG, LUKPOUECAIES EMLYEPTOELS

1. OcopnTiké Yaopabdpo

Ot cuvtehovpeveg OALOYEG OTO EMIMEOO TOV VEOV TEYVOLOYIDV TEIVOLV
Vo OLLHOPPAOCOVV £VOL EVIEADG OLOPOPETIKO KOWMVIKO KOl OIKOVOUIKO
mAoiclo amd oavutd mov eiye oounbel Yoo oAOKANPEG OekoeTiEG Ko
yopaxktnpile kpdtn, £€0vn ko molrtiopotg [8]. H paydaio avémruén tov
NAEKTPOVIKAOV VTOAOYIGTAOV, TMV GULOTNUATOV ETIKOWVOVIOV KOl TOV
OwtHmv, Onmuovpynoe €va  eKpNKTIKO  TEPPAAAOV,  YOPAKTNPLOTIKO
YVOPIGLO TOV Omoiov MTav 1N oLVEXNG avAdElEn HEcmV, gpyalelmv Kot
pefodmv, N toyvtorn oélomoinon Tov omoiwv dev emnpéale omAQ TNV
EMYEPNUOTIKY  OladKasio oAl petéfare tn @Oon g 10wg g
emyeipnong [23]. H ynoeronoinon g minpoeopiag kot 1 d1dyvon g HEc®
TOV MAEKTPOVIKOV OIKTO®V oTOV TEMKO YpNoTn, OLVEPUAAE oTNV
ameAeVOEPOON ™G AMO TA YOPOYPOVIKE TNG OEGUA, OMNUIOVPYADVTAS TIC
cuvOnKeg Yoo TV avtictoyyn amelevBépwon tov idov ToL avOpdTOoV, GE
£€vay KOO0 TTOL Ol OMOGTACELS gV ExovV TOOT onuacio 6on 610 TapeAOOV
[13].

H ocvykhion tov 1eQvOAOYIOV TG TANPOPOPIKNG, TOV TNAETIKOIVOVIDV
Kol TV pHECOV  evUEP®ONG, OLUPAAAEL otn dnuovpyia ™G VENC
teXvoAoyIKNG Phong vmootipiéng g avadvopevng Kowoviag g
[TAnpoopiag Kot NG OWKOVOMKNG TNG OAGTACNG, TNG VENS OLKOVOULNG,
Slpopemvovtog e onuavtikd Pabud tovg pvBuovg kat v £viacmn TV
GUVTEAOVUEVOV OALOYDV ©TO €upLTEPO emyelpnuatikd mepiarriov. Ta
otoyeio Tov opyavicpol mov ivan dtbécipa Yo vo ypnoioromfovy oty
emitevén TV GTOYWV TOV, ATOTEAOVV TOVS TOPOLG TOL opyovicpov. Ot
woOpot avtol dlakpivovtal 6 avBpdTIvoug Kot pn avBpaomivovg. H dedtepn
KaTnyopia TEPIAAUPAVEL CLYKEKPIUEVO TOVG PLVGTKOVGS, TOVG TEXVOAOYIKOVG,
KOl TOVG OKOVOUIKOVG Topovs. Ot avBpdmivol mOPOl GLVIGTAVTOL GTNV
TPOGPOPA KOl GLUPOAN TV CTEAEXDV O101KNONG, TNG NYECIOG KOl TV Un
OOIKNTIK®V OTEAEYDV OT®G €lval TY TO TPOCWOTIKO TOV AGYOAEiTOL e
YEWPOVOKTIKES EPYACIEC 1| EPYOUCIEG YEPIGUDV GTOVG OVTIGTOLYOLG TOUEIS
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Aertovpyiag g emyeipnong. Ot puoikol TOPOL AMOTEALOVVTOL OO TIG TPMTES
VAeg, TIG omoieg M emyeipnon petatpénel oe ayobd avatepng atlog, Tov
UNYXOVOAOYIKO €EOTAICUO, TO OKIVIITO TNG EMYEIPNONG KO TOL CLGTHHOTO
dwvopng. Ot tegyvoloywol mOPOL ®G OICTACT TOL  ECHOTEPIKOV
TEPPAAAOVTOC TNG EMYEIPNONG GTNV OVGIN OVOPEPOVTOL GTNV TEYVOLOYiO
oL epapuolel Lo enyeipnon.

H Myn andeaong oe avtdov tov topéo amotedel Pacikd €pyo twv
OLOIKNTIK®OV GTEAEXDV QPOV 1M EMAOYN TNG KATAAANANG TEXVOAOYIOG TTPETEL
Vo eKTIdTon Kot va aro@acileTon pe fdon m.y o avOpdmivo SLVOIIKO, TOVG
ot1oyovg KA. ¢ emyeipnong [8]. H ochyypovn yio mapddstypo, téorn kou
TPOKTIKY] TNG Slyelplong g yvAdoNG 6TOV KOCUO TWV EMLYEPNCE®V, M
omoia apopd otn dnuovpyia, exeepyacio Kot d1GyVOT TG YVAOONS KOt TNG
teyvoyvooioc, Paciletalr ToAd otV TANPOEOPIKN Kol TNV TEXVOAOYid, ®G
TPOG TNV OMOTEAEGUOTIKY VTOSTAPIEN TG O pOAOG TV VEWOV TEXVOAOYLDV
TANPOPOPIKNG KO EMKOWVAOVIOV €val KOTOADTIKOS Yo T dtoyeipion g
yvoong [25]. Axoun €xet eavel 0t v tehevtaio dekaetio, 1 dlayeipion
yvoong &xer avoamtuyfel o po onuaviikny Bewpio Ko TPOKTIKA 7OV
Eemepva To. Opa TG “mpdokapng pnodas” kot avtipetomilel opiopéva
Kpioa TpoPAnUATa TOV GUYYPOVOV eTyEPcE®V [9].

Ov owovopkol mOpOL NG EMXEIPNONG QPOPOVV  GTOVG  TPOTOVG
YPNUOTOOATNONG NG €lte omd TO amobepatikd, dnAadn Ta KePAAOo TOV
onuovpyovvtol amd To KEPON Kot Oev SidOVIOL GTOVG HETOYOLS, €ite amd
eEMTEPIKEG TINYES YPNUOTOOOTNONG OT®G E1val TO SUVELNKO KOl TO LETOYIKO
kepdAaro. TéAog, To emyelpnuatikd KAlpo omotedel por axoun d1dotaon
m¢g emyeipnong, mov pali pe tovg mOpovg, Omwg MOM  avaeEPONKay,
AmOTELOVV TO €0MTEPIKO TEPPAAAOV NG emyeipnong. ¢ eMXEPTUATIKO
KMpo vooovvtanl ot tumikég kot drumeg aieg evog opyaviopov, ot omoieg
&xouv dapopemBel daypovikd omd To TPATO OPAUATE TOV WOPVLTOV TNG
EMYEIPNONG OG TIC TPOCPATES “TPOTOTONGELS” OTWG TO. GTELEYN Ol10iKNOoNG
VIodeKVOoLV. AVTEG Ol a&ieg NG emyeipnong cuVTEAODV GTNV LIOKIVNOM
TV gpyalopévav Kot T SpHOpe®orn Tov TPoPik tov opyavicpov. O
TPAYLOTIKOG OKOTOG UG emyeipnong Bepeiidveron mave ce Pabitepec
dypovikég aieg mov eEac@arilovv Guvoyn 6TOVG AVOPOTIVOLG TOPOLS TNG
K0l TPOGPEPOVV GE OAOVC, [0 EVKALPI TPAYUATMOOTNG TOV PIAOO0EUDY TOVG
Ko po aicBnon dnuovpyiog.

Ye outd 10 TAaiclo glval Yevikd amodektd OTL M Kouvotopio amotedet
oNUEPO TOV KUPLo 0dNyo NG €touptkng emtvyiag [8]. Xto épyo «Oewpia
Audyvong e Koawvotopiog» opiletor 1 xovotopio og pia 10€0, TpaKTikn 1
avTikeilevo 10 omoio yivetonl aviANmTd ®¢ Kovovplo amd 1o ATOHO 1|
omoladNoTe GAAN povdoda vioBénong tov [17]. H kawvotopia meprypdpeton
OGN TPOTN N TPOWN ¥pNon Mg Weas and Evav opyaviocpd 0 0moiog
VRAYETOL G €VOL GUVOAO OPYOVIGU®V HE TOVOUOLOTLTOVS GTOYOLS [2].
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Emiong, n xowvotopio amotelel v OMOKAEIGTIKY] TPATN ¥pNon and Evav
opyaviopd €vOg Kavovplov Tpoidviog, VINPEGiag, OadKaciog 1 Kot WEag
[14]. AMhot amewoviCovy TV KOvoTopio ¢ TV £VOoT TOV EVKOPLUOY GTN
oQOipa TOL OVTOYOVIGUOL HE EPEVPETIKY] TEXVOAOYIML KOl KOLVOVPIEG
texvikég yvooelg [3]. H xowvotopion €xel dwatmpnoet mm eNun g
amopoiTNTNG OpAong Omd HEPOLVS EVOS OPYUVIGLOD TOV 0TToiov ot emtBuuntol
6TOY01 TOPAUEVOLV 1| avATTTLEN, N €EEMEN Ko 1 kepdoopia [18].

[ToArol epevvnTéc eoTialovv 61O GTAO10 TNG VIBETNONG 0T JadIKAGTN
¢ kowvotopiog. H dwadikacio g kovotopiog opietar ¢ n avamtuén Kot
EQOPLOYN VEDV WEDV aO ATOO TO. OTOL0L CLUUETEYOVV GE GUVOAAAYES LE
GAAa  dropa péca oe miaicwn kabiepopévov mepieyopévov [22]. H
dwdwkacio g vioBétong opiletor g por akorovdia otadiov mpv v
amodoyn &€vog kavovplov mpoidvtog N wéag [8]. Me avtd tov TpoéTO M
amoeootn tng vrobétnong Eykettor petald g apyns Kot Tov 6Tadiov g
vhomoinong. Ot ovyypageig mpoteivouv TS 610 apyKd oTAd0 O
opyaviopdg avtilopupdvetor Ty 100 TNG KOWVOTOUIOG, £MELTO OVOTTUGGEL
po otdon anévovti g Ko agloloyel To KatvoHplov TPpoidv. 10 6TAGI0 TG
vAomoinong, O Opyovicpog amo@acilet  vo.  VAOTOMGEL Kol va
YPNOOTOUGEL TNV KAVOTOULA.

Eniong, apkerol epeuvntég mpoteivovv mmg 1 dadtkacio vioBEtnong g
Kovotopiog, n omoia AapPavel ydpo ce Eva evpOTEPO KOWVOVIKO TAAIG10,
emnpealetal Oyt LOVo amd opyoveTIKEG AL Kot amd TeEPPAALOVTIKEG Kot
evdoopyovotikég ocvvinkeg [1, 17, 19, 22]. Axdun, opiletor pa véa amoyn
Y. TO TMOG M Kowvotopio otV mPAEn eropdletor vo vAomomBel ko va
owyvbetl petald towv opyavicpav [19]. EpeaviCetor v évvola tov
0PYOVAOTIKOD OPALOTOS KOt EENYEITOL MG 1) GLAAOYIKT KO YVOGTIKY| Arroyn
TOV KOWVOTOM®OV KOVEL dvvotr) TNV vioBétnon 1ng Kowvotouiog Tov
TAnpoeoplak®dv cvotnudtov [19]. 'Eva opyavotkd opapo opiletor og pio
€0TIOKN KOWOTIKY] 1060 Yyl TNV  €QOPUOYN TNG TEYVOAOoyiog NG
GLYKEVIPMOONG, EMEEEPYOCIOG KOl OLLVOUNG TANPOPOPIOV HE NAEKTPOVIKA
péoa otoug opyoviopovg [19]. Ewwkdtepa, ot cuyypageic dtopmvodv yio To
0Tt o Kowotnta  dnmuovpyel, mpocAapPdver kol avamtdicoel  Eva
0PYOVOTIKO OPOLOL LLOG KOVOTOUTOG 0TV Tpoomdfsia TG va kKével aioOnt|
v Kowvotopia. Avtd T0 0pyaveOTIKO OpPOO CVOTOPIGTE TO TPOIOV NG
TPOoTAOENG TOV UEA®V GLTNG TNG KOWOTNTOG Vo Kévouv oawsntiy v
Kowvotopio [24].

H amodoyn g xatvotopiog omoteAel pio S1adtkacio ANYnG aropacewmy
péoa oto mAoicle €vOc owkovopkov Beocuov, n omoia emmpedleTon
ONUAVTIKA amd TV opyavaTikn tov doun [18]. 'Exovv emonuaviel apketég
TEPUTTAOGELS KAUVOTOM®OV OTTw¢ To client server computing, 1o intranet ko
GALEC OYETIKEG LLE GLOTNUOTO TANPOPOPLDV, Ol OMOIES OVEPYOVTOL KOl
naipvouv T oo Pacikn Tovg Hopen HESH 6TO TAALGLO EVOG ELPVTEPOV
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opyavotikoyv mediov [7]. AAdot  opapoatifovior tovg  “oncOntnpeg”
(sensemakers) ®¢ o HATIOL KO ALTIE TOL OPYOVIGHOD OV OVIYVEDOLV KO
HETOPPALOVY 0. OVETEEEPYOOTN KOl OKOVOVIOTN| PON| ONUAT®V 7oL
exméumovv and 1o mepPdAiov [19]. Avtd mov katd Pdomn kdvovv ot
“onoOnpes” ¢ HEPOG UIOG TOAVTAOKNG KOWVOTNTOG OPYOVIGUAOV &lval 1
avalnmnon, 1m CLCTNUATIKY £PELVO KOL 1) EUTAOKN OTIG EPUNVEIEG TV
GAwv. O avapevopevog opyoviopdg mov TPOKEIToL Vo LIOOETNoEL Lo
Kovotopio KoTafAAAEL ONUOVTIK TPOCTAOELD GTO VO KAVEL oot TNV
Kovotopio 1 omoia Bal gfvol GYETIKY TNG KATAGTAGTG TOV, TNG 10TOPLaG TOV,
TOV OVOYKOV Kol TOV Juvatot)tov Tov. Evag tétotog opyaviopdg
GUUUETEXEL 6€ po Bepe®mon Kovorpasio TOP®V 01 OTOIES OVUTTOGGOVTOL
Kot yivovtal SlBEGIIEG OTNV EVOOOPYOVMTIKY KOWOTNTO OV GLVOVIOLV
Vv Kovotopia [19].

2. ZymMnotioplg EPELVNTIKAV VT00i6e®V & EPEVVIITIKOD HOVTELOD
[No v ernitevén 100 GTOYOL NG £pPELVOG, OOUOPPOONKOY Kot
dtatvmmOnkay ot akdAov0eg 7 epevvntikég vmobéocelg (EY1-EY7):

Avapgvopevo
npocLo
peTapinTic

Ovopa

Epevvntikn vr60gon neTaPlamic

Yndpyer Oetiki] cvoyétion ovapeco oty amdEAct oG
EY1 | emyeipnong y vioBémon g texvoroyiog Tov StadtkTOOo fsize +
kot oto péyebog g emyeipnong.

Yrdpyer Oetikny cvoyétion avapeco oty amdQOoT LG
EY2 | emyeipnong ywa vioBémon g teyvoroyiog Tov StadikTdou fgrowth +
Kot 6Tov puoud avdmTuéng g emyeipnong

Ot emyglpnoelg mov Katd t0 TopeABov €xovv viobetnoet
KGmolo LopeT TeXVOAOYioG Kot €xovv BeTikn dmoyn Yo avtd
T0 yeyovoe, éxouvv peyoldtepn mbavotnta vo. viobeTncovy
NV TEXVOAOYIO TOV S1051KTHOV

EY3 prevexp +

Yrdpyer Oetikny cvoyétion avapeco oty amdQOoT LLOG
enmyeipnong yo viobétnon g teYvoroYiG TOL JLOSIKTOOV
Kot otn OwfecudTNTA TOV OIKOVOUIKOU KEPAAOIOL TNG

gnyyeipnong.

EY4 capavail +

YynAdtepeg avtidyelg yOpm and 0 oYeTkd TAEOVEKTILLO
EY5 | wog teyvoloyiag eivor mo mbavov va emmpedlovv Oetikd reladv +
™V amdEooT Y10 LIHETNOT AVTNG TNG TEXVOAOYING.

Yynidtepeg avtiqyelg yopo amd T ovpPatdmtd g
TeYVOAOYIOG TOV SadKTOOV UE TIG apyEG TNG EMEPNONG
glvar o mBavov va emnpedlovv BeTikd ™V omdQacn Yo
v1oBénon avtg TG TEXVOAOYiaG.

EY6 compbl +

YynAdtepeg avtiAnyels yop® amd v TOADTAOKOTNTO TNG
TeYVOLOYi0G TOV J1adIKTVLOV givar o Thovov va emnpedlovv
apvnTikd v andeaon  ywo  vwobéton  ovmg g
TEYVOAOYIOGC.

EY7 complx -

‘Eto1, mopaxdto ameikovileton to TEMKO £pevuvnTiKO HOovTEAD pog (PA.
Ewova 1).
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MéyeBog emyeipnons
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H2
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H3

YioBEéTnon EpoppoyLv
nhexTpovikng padnong

DiaBempdrnTa
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DIKOVOLIKOU KEQahaiou
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H5
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AvmhopPavopevo oReTIKG
TTAECVEKTN G TEXVOADYIG
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HY

AomhapBovapevn
TURCTATATE JE ETOIMKES
afieg

AomhopBovopevn
TIOAUTTAOKGTI T
TENVOhOYiog

O\ 2 )
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Ewéva 1. To povtélo g épgvvog

3. MeOoodoroyia

3.1 To o¢iyua g épevvag

Xmv  épevva  ovppeteiyav 150  pikpopecaieg  emyEpNoES  TOL
dpacTNPLOTOLOVLVTOL 6TO VORO ATTIKNG, 01 omoieg emAEyONKav pe TN péBodo
g tuyaiog derypatonyiog. H mieoymeio ovtdv NTov emiyelpnoelg mov
dpaotnplonoobviay otov topén Tov Eumopiov (34%, v=51). Axoun,
pueydAog aplBpdg  EmMYEPNCE®V  TPOEPYOVIOV Omd TOV TOUEN TNG
Mertanoinong (21,3%, v=32). And ekel ko €nerta mepimov id10g apOudS
eMEpNoe®V TTpoépyovtay amd tovs topueic AAwv Ymnpeowwv (11,3%,
v=17), a6 tov topéa twv Ectiatopiov, Zevodoyeiov (10%, v=15), and tov
topéa tov  Kmmuotopeositov (9,3%, v= 14), and tov topéa TV
Enuwcowoviov, Metapopdv kot Arodnkevong (8,7%, v=13) kot télog and
tov Topéa tov Kataoskevav (5,3%, v=8) (BA. Ewova 2).
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Topeog SpocTnmotnrag [ N o
1 Memmoinon 3z 2.3
2 Epmopio 51 34,0
4 EomoTopm, 15 10.0
Zevoboyeia '

4 Emkoivwviz,

Meragopeg, 12 87
Amrofnkewon

5 KmpoTopsoiteg 14 83
& AMec Ymmpeoieg 7 1.2
7 KoTookeuss & 53
Iovoho 130 1000

Ewéva 2. ITAnpogopieg yia to detypa g épevuvag

3.2 H dwadikacia tys épevvag

Oeopnoape TV VIBETNON TOV EPAPULOYDOV MAEKTPOVIKNG HaBnoNg mg
L0 TEYVOAOYIKT KOVOTOUIO KOl Y10l VT TO AOYO aEI0TOCALE TV OAOEVA
KOl TEPLGGOTEPO AVATTUGCOUEVT] €PELVNTIKY PiAoypapia yop® amd v
0pYOVOOIOKY] Kovotopion og Bempntikny Baon avtig g Epevvoc. Kabag
EMIYIOTEG TPONYOLUEVEG €PELVNTIKEG TpoomiBeleg &yovv efetdost v
vwobBéton TéTolV EQUPUOYADV SLOOIKTOOV KOU TANPOPOPIKNG Omd TIG
piKpopecaieg — EMEPNOELS, ovT] 1M HEAETN  TpoypoTomomOnke
axolovBmvtag pa mpocéyyion 6vo eacewv (BA. Ewkdva 3).

1n Epevvnrikn ®@don

. AvaBewpnon apxiKol
Avayvwpion | . | . L
pOYGVTWY Anmoupyia EPEUVITIKOU povTEhou

. TPOKATUPKTIKOD | OpOBOTIOILVTOS TOUG
| moet'rpr.rng Héga amrd :"1 l EpEuVTIKOU povTEhou | TapdyovTeg uioBETnong
SiBEoipn epeuvnTikg | ! P ¢ . .
Tou ouvBEEl GAoug Toug ! HE Bdon ko
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3.3 H uébooog tngs épevvag

Oewpnoape TV ATOEACT Yo VI0OETNON TOV EPOUPUOYDOV NAEKTPOVIKNG
pdnong (Yi) og o dvadikn eEaptmuévn  petafanty, Kot OTL ot
ave€dptrec petafAntéc vmokewvton oe kotdraén. YmoBétovpe OtL o1
TAPAYOVTEG TOV EMNPEALOVV TNV ATOPACT) LOG EMLYEIPNONG VO LIOBETNGEL T
oYl Lo TEYVOAOYIKT KovoTopio eivar avtol mov avayvopiotnkav pécao amod
TNV E€MOKONNON TG OYETKNG PrpAoypagiog Kol TOV GUUUETEYOLV GTO
EPELVNTIKO HOVTELO, KOL OTI GLVEYEW KATOOKELAGOLUE £vol AoYoplOuko
povtého to omoio povteromotel v amogaon (Yi). H eEaptmuévn
petafAnt) (Yi) povtedomotgiton €vavtt €vOG oLVOLOL  aveEapTNTOV
EPUNVELTIK®V peTafAntdv, ot omoieg OAeg pall avaeépoviar o¢ Xi. H
eCapmmuévn petafint) (Yi) umopei vo AdPet eite v tiuy undév (0), n
omoia avepavel pn vobBétnomn g texvoroyiog, gite v T éva (1), n
omoio. paveEPOVEL TNV amoOPacn Yoo viobétnon g texvoroyiag. Etot, m
GLVAPTNON KOTAVOUNG TNG TOOVOTNTOS Vo VIWOOETNOEL (o HKPOUEGOiN
EMYEIPNON TNV GLYKEKPIUEVT] TEXVOAOYia diveTOL Otd TOV TOTO:

1 e’

B: - = -
l+e™ 1+e"

(1

H oyéon (1) vmodewvoel ™ un ypappiky oxéon petald tov Xi kot Yi.
‘Etol, pumopodiie va 0piGovUE TO TOPOKAT® LOVIELO TOAVOPOUNOT|G:

Y=B+pX,+..+[X, +u,. 2

H AoyopiBukn moiwvopdunon ypnotpomomdnke mpoxkeévov  va
wpoPrepbel n TN pog EapTUEVNG UETAPANTHG OESOUEVOV KATOU®V
oLVEYX®V Kot / 1] KATNYOPIK®V HETOPANTOV Kol vo Kabopiotel o fabuog g
dwkdpavong g eEapTNUEVNG UETAPANTAC TOL  €PUNVEVETAL OO  TIG
avedptteg aVTEG HeTafANTEG TOL VIOdElyaTog. AKOUN, N TOAVOpOUNON
LT  YPNOWOTOWONKE TPOKEWEVOL VO KATOTAEOVUE TIS OVEEAPTNTEG
petaPAnTég pe Paom Tn GYETIKN TOVG CNUAVTIKOTNTA, VO AEIOAOYGOVLE TO
AmOTEAECUATO TNG OAANAETIOPOONG TV UETARANTOV HETAED TOLS KOl VO
KOTOVONGOVUE TNV  €mOPACT] TOV GCLUUETARBOAAOLEVOV HETAPANTOV
eréyyov. H hoyapBukn moikwvopounon epappolet m péBodo ektipnong g
peyiomg mbavo@dvela, o@oh £YOLUE TPONYOLUEVMS UETOTPEYEL TNV
eCapmuévn petafint) oe AoyoplOuikn. Me avtdov  tov  Tpdémo, M
AoyopOpikn molvopounon extipd v mbavotta va copPel éva kdmoto
OLYKEKPIWEVO  yeyovog mov  eEetalovpe  (vioBémom  epappoymdv
NAEKTPOVIKNG LaOnong).
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4. Anoteréopata EPEVvag

O gpeuvntikég vmobBéoelg mov oynuatiomkay, eAéyydnikov pe TO
emayoykd ototiotikd kprripo x> (Chi-Square test). Kabe o amd Tig
gpeuvnTIKéG vmoBéoelg, eEAEYXONKE OC OTATIOTIKG ONUOVTIKY, BETovVTag ©C
kpunpo p < 0,05 (a=95%). Axoun é€ywve o éleyyoc oalomiotiog TV
TAPOYOVIOV TOL HOVIEAOL CUUEMOVO pHe TOV Oeiktn a&lomoTiog a Tov
Cronbach. H yaunAotepn tun mov PBpébnke Mtav a=0,784 yeyovdg mov
vrodniovel a&omoto epyodreio pérpnong [15]. Ztov mopaxdte I[Mivaka
eoivovtalr ot petoPAntég mov ocvumepebnkov oty elowon g
AoyaplOpIKNG TAAVOPOUNOTC.

Merafintéc otny elicwon ths malivopounens

B S.E. Wald df Sig. Exp(B)
S sz 0838 | 050 22450 | 1 | 0007 | 1891
GROWTH 0,422 0,98 11,468 1 0,067 1,341
PREVEXP 0,792 0,54 20,345 1 0,009 1,807
CAPAVAIL 0,212 2,04 6,080 1 0,093 1,018
RELADV 0978 | 049 | 24268 | 1 | 0000 | 2213
COMPLX 0439 | 065 | 11768 | 1 | 0040 | 1318
COMPBL 0507 | 078 | 12567 | 1 | 0030 | 1670
Constant 0,808 0,61 21,250 1 0,045 1,798

Me Baon ta aroteAéopata and tov tapandve Ilivaka tagivounong tov
LOVTEAOVL, M 1EPAPYNOT TV TPOPAENTIKOV TOPOYOVI®V OV GLUUETEYOVV
0TO TEMKO EPELVNTIKO HOVTEAO, e Bdon T Papdtntd Tovg (cLVTEAESTNG b)
elvar n eé€ng:

(1) Zyetkod [Mieovéxtnpa teyvoroyiog (b=0,978)

(2) Méyebog emyeipnong (b=0,878)

(3) IIponyoduevn eumeipio (b=0,792)

4) Avtuoppavopevn coppatotnto teyvoroyiag (b=0,507)
(5) Avtoppavouevn molvmiokdtnrta teyvoroyiog (b=-0,439)

Ewodyovtag v tiun g otabepdg a=0,808, toug cuvieheotés (b), aArd
Ko TI avedptnTeg HeTAPANTEG, Ol OTOlEC TPOEKLY OV OTL €IVl GTOTIOTIK
onNuavTikég, M e&lomon g AOYaplOKNG TOAVOPOUNGNG TOL HOVIEAOL
OLOHLOPPMVETOL TEAIKE MG EENG:

Y = 0,808 + 0,838size + 0,792 prev exp+ 0,978reladv — 0,439 complx + 0,507 compbl
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5. Zvpnepaopata

‘Eva. ovumépacpo 610 omoio KatoAnyel 1 mopovca £PEuva Eival Tmg
vrdpyetl BTk oyxéon avapesa 61O AVTIAUUBAVOUEVO GYETIKO TAEOVEKTILLOL
TOV EQOPUOYDOV NAEKTPOVIKNG HABNONG KOl 6TV amdPAoT Yo vioBétnon
tovc. To oyetikd evpnua emPefordveror Kot aAloD, £XOVTOS OVOKAADYEL
woyvpég ouvvoéoelg avdpeso ot avtihappavopeve  oeéAn  omd v
vobBéton oG kavotopiog Kot otnv amodeacn ywo. viobétmon g [21].
Ewdikdtepa, o 1€T0100 GYETIKO TAEOVEKTNLOTO UTOPOLV Vo, ovapepbodv n
peyaAVTePT €uKoMa, M eEowovounon xpovov Kat n avEnuévn aglomotio
TOV SdKACIOV OV Papuolel ) emyeipnon. TEtowa oyeTIKA 0pYOvVOGLOKE
TAEOVEKTNHATO EEVTNPETOVY TOV OKOTO TNG OKOLOAOYNONG TV YPNUAT®V
OV OUMAVNCE N EMYElPNON, OAAL Kol TOV ETLXEPNUATIKOD KIVOUVOL TOV
omoio avérafe KaTd TV LIOOBETNON oG TEYVOLOYIKNG KALVOTOUIOG.

Axoun, mpoxvmtel 0Tt 10 péyeBoc ng emyeipnong amoteiel Evav
onNuovTiKO Tapdayovia mwov kabopiler onuovtikd TNV amdeacm Yo
vwoBETNOT Kot SLAYLOT EPOPUOYDOV MAEKTPOVIKNG HAOBNONG OTIS LKPES
EMYEPNOCELS. AVTO TO 0PN EVOL GOUPMOVO KOL [LE TPOTYOVUEVT] EPEVVEG
[11], 6mov 10 péyeBog g emyeipnong eivar £vag amd tovg TAEov cuvnbelg
eEetalOUEVOVG dOUIKOVS TTAPAYOVTEG TNG OPYUVAOGLOKNG VI0OETNONG oG
TEYVOLOYIKNG KouvoTtopiog. Xe OAeg Tic mpoavapepBeiceg €psuveg £€xel
otafepd omodeyBel OTL Ol peyoAVTEPEG EmMEPNOES LWOBETOVV  TIg
Kavotopieg vopitepa o€ oxéon e Tig piKpotepec. Ynootpileton £161 OTL 01
peyaAvtepeg emyelpnoelg Ba Enpene va v100eTobV Vopitepa TEXVOAOYIKES
KOVOTOUEG O OYEOTM UE TIC WMKPOTEPES EMLYEPNOELS, YO TOV TOAD OTAD
AGyo Ot pumopovv va avtaneEEABouV KAADTEPH GTO OIKOVOUIKO KOGTOS TTOV
cuvendyetol po T€Tolo amodQAcT), OALL Kol €medn elvor mo mbavév va
owBétovv oM TOVG avayKaiovg avOPOTIVOVS Kol TEXVOAOYIKOVUG TOPOLG
[12].

[Ipoékvuye axoun oOtL vrapyetr Betikny oyéon avapeco ommv Vmapén
TPONYOVLEVNG EUTELPLOG TNG EMLYEIPNONG GTY| XPNOT TOPOLOLNG TEYVOAOYING
KOl GTNV amOQaon Yo V1oBETNGN EPAPUOYDOV NAEKTPOVIKNG LdBnone. Avtd
emPefordveTor Kot amd GAAN €pEvVA TOL KATAANYEL OTL 1] SLVATHTNTO TOL
€xouv o1 emyepnoelg va  ovoyvopiloov kot va  aflomoovv T véd
TAnpoedpnon egoptdtonr amd TO EMIMEDO TNG TPONYOVUEVNS, OYETIKNG
gumepiog Tovg otnVv vVIBETNON TEYVOAOYIK®V Kouvotopav [8]. 'Etot, teAikd
TPOKVNTEL OTL Ol EMYEIPNOCEIS UE UEYOADTEPN EUPACT) OTIC TPONYUEVES
teyvoloyieg eivor mo mBavOV va VI0BETHCOVY TPONYUEVES TEXVOAOYIKES
KOVOTOUIEG Kal 6TO LEALOV.

Axoun, mpoékvye o611 vmbpyer Oetikn  oyxéomn  avdueco otV
avTiAapuBavopevn cuppotdTnTo TOV CUYYXPOVOV EPUPUOYADV OASIKTOOV HE
TIG emyepnolokés o&leg Kol TOvg oTOYOLG NG EMYEIPNONG KOl OTNV
amOPaoT Yo LIBETN O™ ToVG. AvTo emPBEPotdVETOL KO GE GAAT TAANOTEPT



O pdAog TOL £0MTEPIKOD TTEPPAALOVTOG TG EMLYEIPNONG GTNV ATOPACT] Y10, 3
V1I0OETN O TEYVOLOYIKDV KOLVOTOLMYV: 1) TEPIMTOOT NAEKTPOVIKNG Habnong

épevva [21]. Emiong, avadewkvoetar n onuacio ¢ ocopPfatdttog tov
KovoTop®y ov viobetel o emyeipnon pe TIc vrdpyovoeg odieg Kot
oToYoVG, aPov Ppédnke OTL OGOV LIAPYEL EVaG OYETIKOG TEXVOAOYIKOG
TPOCAVATOMOUOG TNG EMLYElpNoNG, oV TTEPLOUPAvEL TAPAYOVTEG OTMG TO
Babud oa@eocimong oTlg  TEYVOAOYIKEG apyés, TN ovuPardotnro  TOV
TEYVOLOYIKMV LITOSOUMV TNG EMYEIPNONG, L0 TPOANTTIKY GTPATNYIKT YOP®
amd TNV EQUPUOYY TEXVOAOYIKOV AVCEMV GTN AELTOLPYIO TNG EMXEIPNONG
Kol oKOUN Ho TOATIKY yOopw oamd TN dwyeipion ko aglomoinon g
teYvoAoYiag, TOTE VIAPYEL HEYAAN TOavOTTO 1 €V AOY® emyeipnon va
V100ETNOEL JIEMYEIPNCLOKE GLGTAUATO EELANPETNONG TOV TEAATMOV TNG
[10]. EminpocBeta, oto Pabud mov o1 vedTePES EMYEIPNOEIS KYEVVIOUVTOLY
KO OVOTTOGGOVTOL HEGH O éva TEPIBAALOV, GTO 0010 10N £XOVV MPACEL
Ol TPONYUEVEG TEYVOAOYIKEG KOl EMIKOWMVIOKEG VTOOOUES,  &lvarn
(QUOIOAOYIKO Yot OVTEG TIC EMYEPNOELS va omnpilovial o avTEG TIG
TEXVOAOYIEG, TPOKEUEVOD VO ETITOYOLV EVO GUYKPITIKO TAEOVEKTILOL EVOVTL
TV avtoyoviot®v Toug [17]. Katd cuvénetla, ol vedtepeg emyepnoelg eival
o mpobuueg vo vioBeToovy poL TEYVOAOYIKY Katvotopia, O10TL £Tol
OAOKANPAOVOLV LE APHOVIKO TPOTO LITAPYOVTIO GLGTHUATO Kot 6TOYoVG [17].
Opoilwg, GAAN épevva Katéinée oto cvumépacua OtTL 1 vVoBETMON TV
CUYYPOVOV  TEYVOAOYLOV SlOdIKTOOV omd  TAEVPAS  emyelpnoeny  Oa
UTopovGE KAVOTOMNTIKA Vo, TPoPAEPOel amd v vioBEnon Kdmolo oTyun
070 ToPEABOV KAmolag TapOHolag TeXvoroYiag i Kotvotopiog amd v i
emyeipnon [12]. EmmAéov, Ppébnke OTL 01 emyelpnoels, ot omoieg
eneEepydloviot, TOPAYOLV KOl YPNOWMOTOWOLV 1 HETAdidovV TNV
TANpogopia w¢ KOpla dpactnplotNTd ToVg O Empene va eivor Mo ETOLES
Vo V1I0OETNGOVY TPONYUEVEG LIINPEGIEG TANPOPOPNONG, OTMS TO H10dIKTLO 1)
N OlaYEIPION TNG YVOONG LEG® EPOPLOYDV NAEKTPOVIKTG HABNoNg o€ oyéon
pe exelveg TIG emyEPNoELS, Yoo TG omoieg M enefepyacio kot HETAOOON
TANPOPOPLAOV OEV AMOTEAEL TNV KEVIPIKT AEITOVPYIN TOVE.

Téhog, mpoékvye OTL VEAPYEL OPVNTIKN OYECT  OVAUESH OTNV
avTIAapBavopevn ToALTAOKOTNTA TNG TEXVOAOYING TOV O1OIKTVOL KOl GTNV
amoeocn  yw  viobétmon  tovg.  Ildvtog Sagopetikd  kdBe  popd
YOPAKTNPIOTIKO TOV KOVOTOMAV pmopel vor vfhvovion yio d1apopeTiKeg
AmOPACEL OYETWKE pe TNV vwoBETon Kamowg Te(voAoyiog. AvTo
emPePardvetar kol oe oyxetikég épevveg [5, 10]. Ze avtég Tig épevveg
oatvetar 6Tt M peYdAn TexVIKN mOALTAOKOTNTO oG TEXVOAOYiog
ocvoyetiCetonr apvnTika pe v vwoBémon e Akoun, to €Opnua avtd
emPefordveTon Kot péoa and TaPOUOIEG EPEVVEG OTIS OTOIEC TPOKVTTEL OTL
ol TeYVIKEG 010t TEC N KO KATOEG KAVOTNTES TEPAU OO ALTEG TOV
OlB€TEL TO SLOBECILO TPOCOTIKO TNG EMXEIPNONG UTOPOLV VO EUTOSIGOVV
mv enyeipnon amd to vo vwobetrost Kamolwa teXVoAoyia, eoutiog g
dvokoMMog ommv  ekudOnomn avtig G TEYVOAOYING, TNG UEYAANG
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afepfordotntag tov mpocwmikov wov Ba acyoAnfel pe v epoppoynq g,
AL KOl TOV GUYVE TEPLOPIGUEVOV ETXEPNOLUKDOV TOPM®V, TPOKEYUEVOL
Yo TNV KOAOTEPN OLVOTY] KOTAPTION TOL TPOCHOTIKOV o Oéuato mov
oyetiCovtar Kot agopodv oe avty v teYvoroyia. Ilpoc avt v
katevBuvon Ppiokovior Kol T CLUUTEPAGLOTO EPELVAV, ATO TO OTOin
eatveTal Tmg To peyaAvTEPO 060010 Twv MME mov e€etdotkav, avti va
OTOKTNGOVV €EE1OIKEVOT TAV® GE L0 KOVOTOUO TEXVOAOYIM, ETIAEYOLV VO
vioBetov kavotopies, ol omoieg elvar cvpuPatés pe ekeiveg Tig de&lonTE]
oL MO KOTEYXEL TO TPOSOTIKO NG emtyeipnong [10, 12]. Xvvendg, vrapyet
mOovOTNTA 1 TEYVIKN TOALTAOKOTNTA VO EUTOSICEL [ EmMyeipnom amd To
va v1ofeToEL TO d1adiKTLO.

6. Ilepropopoi Ty Epevvag

H nopovca €peuva  LRIOKELTOL GE  KOTOWOLG  OYEOLOOTIKOVG Kot
neB0d0A0YIKOVG TTEPLOPIGHOVG. Apyikd, 0ev NTaV EPIKTO va petpnbolv pe
dueco TPOMO Ol GVIIAMNYELS TOV EMYEPNCEOV OKPIPMOG TN OTIYUN NG
V0BETONG TOV €QPAPLOYDOV MAEKTPOVIKNG HaBNong. Avtd omotelel o
advvapio apketdv epevvav mapouotag evong [20]. H ev Aoy advvapio
OVTILETOTIGTNKE EPOTOVTOS TIG EMYEPNOELS Y10 TIC AVTIANYELS TOVG TPV
amo TN XPOVIKN OTIYUN TNG LIWBETNONG. AVOUEVETOL TAVTMOG OTL 1) EUmELpio
TOV EMYEPNCEOV OO TN OTIYUN TOL VIOBETOVV poL TEXVOAOYio emnpedlet
COQMG TIG AMOVINGCELS TOVS. AKOUN, e€autiog TG QUONG TG £pEVVAG, M
omoio EKTEIVETOL GE APKETOVG TOUEIS TNG EAANVIKNG OlKOVouiag, 0ev oTdOnKe
ePIKTO va OtepevvnBoldv pe peydAn apecOTNTO EKEIVEG Ol OUTIOKPOTIKEG
OY£0EIC OV 00MNYOVV G LIOOETNOT KOMO0 CLYKEKPIUEVO KAADO NG
EMMMVIKNG okovopiag. Avt’ avtoy, UTOopovv va cuvoyBobv vrobécelg
CYETIKA PE KATOEG YEVIKES TPOVTOOEGEIS TOV TPETEL VAL 1GYVOVV GE KAOE
Topéd NG EAAMNVIKNG Oowovopiog yevikdtepa, E€MOUEVMG KOl GE KOTOOV
GLYKEKPIUEVO TOpEN, €0KOTEPO. TEAOC, M €pevva meplopioTnke o€ Eva
AVTITPOCONEVTIKO  Jelypo  EAMVIKOV — EMYEPNCE®Y, Ol  OMOiEG
OpACTNPLOTOOVVTOL GTO VOUO ATTIKNG. Mo T€Tol TPOGEYYIoT GE TOTIKO
eminedo €xel eEdALOL vTooTNPLBel Kot amd dAAeg Tapdoteg Epevveg [6].

7. IIpoTaAGELS Y10 TEPULTEP® EPELVA

To gpevvNTIKE OTOTEAEGLLOTO, TOV TPOEKLYOV OITOTEAOVV L0, CT|LOVTIKN
eméktaon G vrapyovcas Piproypapioc, m omoio oxetiCeton pe v
V10HETNON TEXVOAOYIKMDY KOUVOTOM®V antd Tig emtyelpnoels. Ot peAlovtikot
gpeuvNTég ol LTOPOVGAV VO E1GAYAYOVV GTO LITAPYOV EPELVNTIKO LOVTEAO
TEPLGGOTEPOVG TOPAYOVTIES KOL VO JIEPEVVIICOLV TNV EMIOPUCT TOVS GTNV
amoOPOoT Yot VIOBETNON EQOUPUOYDOV NAEKTPOVIKNG nabnons. Evaiiaktikd,
Bo pmopovoav Vo €0TIAGOVY OTNV  EMOPOCT KATOWOL UELOVOUEVOL
TOPAyovTo, oTNV omdQAcT] Mo emyeipnong ywo. vioBEnon epapUoy®V
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NAEKTPOVIKNG Habnong 1 kdmowog GAANG cuvagoig teyvoroyioc. Téhog, Oa
UTOPOVGE VO, TPOKVWEL 0. CLYKPITIKY] HEAETN, M omoia Oa evrtomilet
OHOWOTNTEG KO OlpopéC oTol patterns vioBEtnong kot Odyvong Tov
SLPOPMOV TEYVOLOYIKMV KALVOTOUMV €T OEMXEPNOOKA EITE SIOKAAOIKA
ot0 TePPAAAOV NG  EAANVIKNG OWKOVOMHOG Yl TIS UKPOUECOUES
EMLYELPTCELG.
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Iepiinyn
X10)0G ™G epyaciag eivarl vo SlEPELVIOEL KO Vo EAEYEEL OE EUTEIPIKO
enimedo T oxéon TV PETAPANTOV -  OVTO-OTOTEAEGUOTIKOTNTA,

ToPoKivon, EYKLPOTNTO TEPLEXOUEVOL, EVKOALN GTN XPNON, EXKOWV®VIO LE
gloNyNT| Kol LROGTAPIEN Omd TOV TPOICTAUEVO- LE TN UETAPOPE TNG
ekmaidevong ota TAaiclo TPOYPAUUATOV NAEKTPOVIKNG UdBnong 610 ydpo
epyociog. H épguva 61e&nybn o€ peydAo ypnUOTOTIGTOTIKO OPYUVIGUO GTNV
EAMGOa pe Toyoio detypatonyio eved 1 GLALOYN TOV OEOOUEVOV EYIVE LE
™ XPNOT EPWTNHOTOAOYIOV KOl TO TOG06TO amdkpiong frav 61,04%. Ta
ELPNUOTO TNG EPELVOG AMOKAALYOV OTL TPES omd TIG €&1 aveEdpTnTES
petafAntés (mapakivnon, eykvpdnto TEPIEXOUEVODL KOl VRTOGTAPIEN Omd
TOV TPOIGTAUEVO) GYETICOVTAL GTOTIOTIKO CNUAVTIKA UE TN UETOPOPA TNG
EKTTAIOELONG GTA TAAIGIO TPOYPAUUATOV NAEKTPOVIKNG LABNoNC.

AgEarc-Kheona: sknaidevon epyalopévov, NAEKTPOVIKY HLABNGN GTO YOPO
gpyaciag, HeTapopd TG EKTOOELONG

1. Evcayoyn

H petdfoon omd po owovopio Paciouévrn oto mpoidvia oe o
owovopio Paciopévn ot yvoorn amoutel oAoEva Kol TEPIGGOTEPOVS
gpyalduevoug évtaong yvmong, ot omoiot va givar og Béon va emidovv
TOAVTAOKOL  ETLYEIPNUATIKG TPOPANUOTO GTO YMPO €PYNCiag TOvG. AvTO
ocuvendyetotl 0Tt ot opyavicpol Bo TPEMEL Vo EKTAOEVOVY T GTEAEYN TOVG
o€ ovveyn Pdon, omotednmote kal omd omovdnmote. H nAextpovikny pabnon
010 YMPo epyociac’ avapépeTal cvyva To TEAELTOioL XpOVIOL ®C Eval

2 H niextpoviki udbnon oe neptdilovia epyaciog opiletal o¢ 1 GLOTNUOTIKY PO TOV
SIKTLOK®OV TOAVUEGIKDV TEYVOAOYIDY TOL VIOGTNPILEL TOVG EKTOIGEVOUEVOVG KOTO TN
dupkelo. g padnclokng Stadkaoiag, Tovg cLVOEEL HE GAAOVG EKTOLOEVLOUEVOVS KO
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EVOAOKTIKO  KOVOAM, OAAG Ko TpOmog ekmaidgvong mov  Eemepvd
YE@YPOUPIKOVS KO YPOVIKOUG TEPLOPIGLOVS KOL €YEL MG OTOYO TNV
eEopdivvon tov mpofAnudtov panong oe opyovmolakd meptPdiiovta,
kaBmg emiong kot ™ PeATioon TG amodoTIKOTNTAS TV EPYULOUEVOV.

To yeyovdg O6TL 0Aoéval KOl TEPIGGOTEPOL OPYOAVIGHOL ExoVV evTdEel TNV
NAekTpovikn pdOnormn omv exkmaidevon kot avamTuEn ToL avOPOTIVOL
dvvopko, BETeL apKeTOVS TPOPANUATIGHOVG KOl EPOTUOTO GYETIKE UE TV
AOTELECUATIKOTNTO TOV GLYKEKPIUEVOL TPOTOV gkmaidgvons. o mToAAovg
opYavIGHOVG, Bempeital 6Tt 0 amOAVTOC GTOYOG TNG NAEKTPOVIKTG Hdbnong
dgv glval vo PEudoEL To KOGTOG, 0AAL VO EVIGYVGEL Kol VoL VITOSTNPiEeEL Ta
opyovoolokd amoteAécpata. Avti 1 0éom amortel v TEKUNPlOON NG
AMOTEAECUATIKOTNTOS TNG NAEKTPOVIKNG HaBnong (m.y. ™ HETAPOPH TV
YVOGE®V Kot 0e€10TNTOV 6T YDpo gpyacioc, ROI). Ewdwd, n petapopd tg
exmaidoevong (transfer of training) &yl amacyoAnoet ToOALOVG dlevBLVTEG Kot
oteAé)M ekmaidevong Kabdg kol ToALOVG epgvvntéc. Onwg avapépovy ot
Cheng and Ho [9], to 0épa g petopopds g ekmaidevong amoterel éva
oAV onuavtikd {ftnuo 6to yopo g Atoiknong AvBpomvev Topwv.
Q061660 og eumePkd enimedo £xovv yivel LA IoTEC LEAETES OVAPOPIKEL LE
™ METOQOPA TG ekmaidevong oto yopo epyacioc. H mieoynoeio tov
HEAETOV ovapépeTor oty a&loAdynon  Tov  ToPAdOGLUKOD  TPOTOV
EKTOIOEVONG KO TN LETAPOPA TOV YVACGEDV KOl OEEOTNTWV, TOV OTEKTNOAV
Ol EKTOOELOUEVOL OO TO EKTMOOELTIKO TPOHYPOUUA, GTNV EPYUGIO TOVC.
EAGyoteg peréteg €yovv yivel yio TN HETOQOPA TOV YVAOCE®V Kol
O0eClotTOV Omd v MAEKTPOVIKO EKTOOEVTIKO TPOYPOLUN GTO YDPO
gpyaciag. Xe avtd 1O TAAICL0, LIAPYXEL M OVAYKN Vo TEKUNPobel 1
NAEKTPOVIKY HAONOT GTOLS OPYOVIGHOVG TOGO GE Opovg dtoiknong
avBpomvov dvvapkold (evioyvon amoddoong epyalopévav) OGO Kol OE
0pYOAVOGIOKOVG OpOVG (0pYAVAOGIOKA ATOTEAEGLLATO).

Yxomdg G epyociog €ivor vo SEPELVIGEL TOVLG TAPAYOVIEG TTOL
emnPealovy TN HETAPOPA TNG EKMOIOEVONG OTO TAMIGIO TPOYPUUUATOV
NAEKTPOVIKNG paOnong oto ywpo epyaciag. Eidwkodtepa, o otdHyog eival
dtepeuvnBet kot va eheyyBel oe gumelpikd enimedo 1 oxéon TV PHETAPANTOV
OVTO-OTOTEAEGLATIKOTNTO, TOPAKIVIION, EYKLPOTNTO TEPLEXOUEVOL, EVKOA ML
TN (PNON, EMKOWVOVIN LE EIGNYNTH KOL DTOGTHPIEN OO TOV TPOICTAUEVO
HE TN HETOQOPA TNG eKmaidgvong omd v mAsLpd TV epyalopévov,
onMAadn 10 oG ovtihappdavovior ot epyalOUEVOlL TN HETOQOPE NG
EKTTAIOELONG KOl KOTE GUVETEID UEAETATOL 1] OVTIAQUPOVOUEVT] UETAPOPA
™G ekmaidevong. H  pedétn  ovmy  emyepslt  oto  va  yivouv

EKTOdELTIKOVG TOPOVG, cLUPAAAEL 6T Bedtioon 1/ Kot amdKTnon Yvhoemv, de&loThTOV
KoL IKOVOTNTOV KOl GUVOEEL TN pabnon pe v anddoon Kot Kot €mEKTOOT TO GTOUO LE
TOVG OPYOVOGLOKOVG 6TOY0VS [23].
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OTOTEAECUATIKOTEPEG Ol NAEKTPOVIKEG EKTTOOEVTIKEG TapEUPAcELS GE Evav
opyavioud Kot va ovuPdAiovv otV evioyvon g omddooNS  TOL
gpyalopévav, kaBott eivar €vag amd Tovg TPOTOPYIKOVG GTOYOVS TOVGS, Eival
va dtepeuvnbodv ot mapdyovteg mov emMpedlovv TN UETAPOPA NG
ekmaidevong ota TAAICO TG NAEKTPOVIKNG LaOnomng.

H epyaocia opyavoveror e mévie evotntec: 1 mopovoa evotnto givol n
gloaywyn g epyaociog, n evotnta Il meprappdvel 1o Bempnrtikd vndfabdpo,
n evomro Il avaeépeton ot pébBodo g épevvag, M evommra IV
Topovotdlel Kot ovinNTd TO. OMOTEAECUATO TNG EPELVOG KOl TEAOG OTNV
evomto V mopovstalovior T Bactkd GUUTEPAGHATO, 1| GLVEICQOPE TNG
gpyaciag Kot divovror KatevhOHveeLg Yo TepALTEP® EPEVLVAL.

2. Ozopnmikd YnopaBpo: Metapopd g Exmaidsvong ko
Hlektpoviki MaOnon

2.1 Meragopa tig ekmaidcvong

‘Eva. amd 1o Mo yvootd HOVTEAX TOL SEPELVOLV TN UETOPOPE TNG
exkmaidogvong eivat avtd mwov wpotddnke ond tovg Baldwin and Ford [1]. To
HOVTEAO 00TO TPoTEiveEl OTL M O00KAGIO HETOQPOPAS TNG EKTOLIOELONG
amoteleitanl amd Tpelg KOHplovg mapdyovteg: (1) eopoég ¢ ekmaidevong
(training inputs), (2) ta amoteléopota Tng ekmaidgvong (training outputs)
kot (3) ot ovvOnkeg petapopdg (conditions of transfer).Ta amoteAéopata
™G eKmaidevong opilovtol Gov To TOcO NG aPYIKNG HdBnone mov cuvePn
Katd T 01001KOGi0 TOL EKTOOEVLTIKOV TPOYPAUUOTOS KOl 1) GUYKPATHON
TOV DLAIKOV HETA TNV OAOKANPpwOMN TOL mpoypdupotoc. Ov €16poéc g
EKTTAIOEVLONG TEPILAUPAVOLY TAL YOPAKTNPIGTIKO TOV EKTOLOEVOUEVOL, TOV
EKTTOOEVTIKO GYESIOGUO TOL TPOYPAUUOTOS KOl TO YOPOKTNPLOTIKE TOV
€PYOOIOKOV TEPPAAAOVTOG €V Ol GLUVONKES HETAPOPAS €oTidlovy oTN
YEVIKELGIUOTNTO KOl TN JSwtpnon g ekmaidevons. Ta tpio ocvvora
€IopodV NG ekmaidevong eaiveror Ot emmpedlovv T padnon Kor
ovYKpATNOYN, TO Omoio. otTn  ovvéxewn emnpedlovv  amevbeiag
YEVIKELOIUOTNTA KO TN ST PN o TG EKTaidEvoNG.

Ot Broad and Newstrom [7] opilovv 0Tt | pHeETOQOPE TNG EKTOIOEVONG
elvar  p  omoTEAECHOTIKY Kol ouveWCOUEVT  €QOPUOYN, ONO  TOVG
EKTTOOEVOUEVOVG GTNV €PYOCIO TOVG, TOV YVOGEMV Kol 0eS10THTMOV TOL
améKTNoay omd £€vo EKTAOELTIKO TPOYPAUpd. XOUe®ve pHe  GAAOVG
EPELVNTEC, M UETOPOPE TNG EKTaidEVONG Hmopel va oplobel wg 1 epapuoy”
TOV YvOoE®V, OSl0TNTOV Kol OTAcCE®Y 7oL amokThOnkKov omnd To
EKTTOOEVTIKO TPOYPOUUO KOl 1) €EMOKOAOVON O10TiPMNOT TOLG EVTOG HOG
OLYKEKPLUEVNG YpOVIKNG meptddov [1, 43]. Ov Tannenbaum and Yukl
[38]opilovv T petapopd TG ekmaidgvong cav 1o Babud Katd tov omoio ot
EKTTALOEVLOUEVOL EQUPUOLOVYV OTMOTEAEGUATIKA TIC YVAGCELS, 0eE10TNTES Kot
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OTACELS MOV OMEKTNCOV OTO EKMOUOELTIKO TEPPAAAOV TG® OGTO YDOPO
gpyaciog Tovg.

To {RTMua TG HETAPOPAS TS EKTOLOELONG EIVOL OPKETE CNUAVTIKO KO
avegopTNT®MG TOL KOVOAloD Olavoung (niektpovikd 1 oty aibovca) Ba
npénel va divetan Wiaitepn éupaot. Ot Park and Wentling [34], e&étacav
™ OoY£oM TG OTO-OMOTEAEGUATIKOTNTOS G TPOSG TOVG VITOAOYIGTEG
(computer self-efficacy), tov otdoewv TPog TOVG VITOAOYIGTEG (computer
attitudes) kot g gvypnotiog (usability) TOV EKTAOELTIKOD TPOYPALLATOG
HE TNV HETAQOPE TWV YVOOCEWV, OeS0TNTOV KOl OTACEMV GTO YDOPO
gpyacioc. Ot Lim et al. [29] avayvopioay mévte dactdoelg mov ennpedlovv
TNV OMOTEAECUOTIKOTNTO TNG NAEKTPOVIKNG HAONOoNG 6TO YDpo epyociog:
TOV EKTOLOEVOLEVO, TO EKTOLOEVTIKO TEPIEXOLEVO, TO EMIMEDO EMIKOVOVIOG
aVALESH GTOV EKTOOEVTY| KOl TOV EKTOMOEVOUEVO, TNV EVKOAID XPNIONG TOV
NAEKTPOVIKOV TOPOV KOl TO opyaveclokd mepifarriov. Ot {diot
ompilopevor oto povrédo twv Baldwin and Ford [1], evooudtocav
petafAntég mov oyetilovrav e TNV NAEKTPOVIKT LAONON KOl ETEKTEVAY TO
HoVTELO VD VTtEBeca T oxéom petald g pabnong Kot g LETOPOPAC.

O peléteg mov €yovv yiver ywo T OlEPELVNON TOV TOPAYOVIWV TOL
emmpedlovv ™ petaeopd g exmaidgvong ota TAAIGLO TG NAEKTPOVIKNG
pdonong, ocvumepirapfdavoov mapdyovieg tO60 amd tOo TEPPAALOV TNG
TOPOOOGLOKNG EKTAIOELONG OGO KAl TNG NAEKTPOVIKNG LAONONG EVA OPKETES
elvan eketveg mov e&gTalovy mopdyovies TG €5 AmMOCTAGEMS LABNoNC.

2. 2. Xapaxtypiotikd Exnaidsvousvoo

>m Biproypagio Egovv peretndei di1dpopot Tapdyovieg mov oyetiloviot
HE TOV EKTOLOELOUEVO OMWG TOPUKIVIOY, YVOPICUATO, YOPAKTNPICTIKA
TPOCOTIKOTNTOC, TETOONGELS KO TPOGOOKIES, KOl OATOUIKES IKAVOTNTEG, TOV
emnpealovv kot TN pdOnom kot TNV eVOEXOUEVN  UETOQOPE TV
amoKTNOEVTOV YVOGE®V GTNV 0dO0GT| GTNV Epyacio. AvAuesa o€ d1APOPES
peTAPANTEG TOV eMNPelovy TN UETAPOPA TNG EKTAIOELONG, 1) TaPAKivon
KOl 1] 0VTO-amoTEAECUATIKOTNTA AoYilovTol oG ot onuavtikdtepes [15, 17,
31].

Avto-amoteleouatikotnra. H enidpaon g oUTO-ATOTEAECUATIKOTNTOG
OTNV UETAPOPE TOV YVOCGEWV Kol OeSl0TTOV £Yel peletnOel o€ apkeTég
gpyacieg. Ov Baldwin and Ford [1], oto povtélo petapopdc g
EKTTAIOELONG TPOTEWVAY TNV OVTO-OMOTEAECUATIKOTNTA GOV €va omd To
YOPOKTNPIOTIKO TOL EKTOOEVOUEVOL TIOV EMNPEALEL TN UETAPOPA TNG
exmaidoevone. H avtd-amoteleopatikdtra ivar éva onuaviikd ototyeio
o1 Bewpia Tov Bandura ko ava@épeTot 610 Katd TOGO TIGTELEL TO ATOUO
Ot pumopel vo emiteléoel o cuykekpuévn dpactnpotnta [3]. AvBpwmot
pe VYNAO eninedo avtomenoidnong Katd tnv ekTéAeon UoG TPoPAETOUEVNC
amOd00oNG Kot 0AAOYNG GUUTEPLPOPAS Ba givat o mBavo vo poaprdcovV
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avtd mov pabav omd TO EKTOOEVTIKO TPOYPOUUO otV epyacio tovg. H
AVTO-ATOTEAECUATIKOTNTO GE GYECN WLE TOLG NAEKTPOVIKOVS LTOAOYIOTEG
glval éva oNUOVTIKO YOPOKTNPIOTIKO TOV EKTALOELOUEVOD Y10 TO TANIG1O0 TNG
niektpovikng péddnong [10]. H avtod-amoteleopatikdnto Tov aToUov o€
GY£0T UE TOVG VTOAOYIOTES EMNPEALEL ONUAVTIKA TIG TPOGOOKIEG TOL YPNOTN
kot v anddoot| tov [13]. Otav or dvBpwmor Epyovion e emapn He TOV
VTOAOYLIGTN, TO OTOI0 Elval KOl TO TPOTAPYIKO EPYOAEID GTNV NAEKTPOVIKN
pdonon, etvoar mpopoavég Ot Ba emodeifovv SaeopeTiKd eminedo ovTO-
OMOTEAECUATIKOTNTAG — OmEVOVTL  OTOVG  Vmohoywotés. H o avto-
AmOTELECUATIKOTNTO, EYEL OELTEL GE TPONYOVUEVEG EpEVVEG OTL Umopel va
€xel elte Queon eite upeom oy€omn LE To OTOTEAEGUOTA EVOG EKTOLOEVTIKOV
npoypappoatoc [16, 21, 37].

Tapoxivyon. H mapaxivnon eivat éva amod to factkd yopaKTnplioTikd TV
EKTALOEVLOUEVOL TTOV EMNPEALEL TN UETAPOPE TOV YVOGE®V Kol deE10THTOV
ot0 Yopo gpyacioc. Onwg vroompiler o Noe [33], vrdpyovv dtdpopot
TOPAYOVTEG €KTOG OO TNV KOAVOTNTO TOL UTOPOLV VO EXNPEAGOLY TNV
OMOTEAECUATIKOTNTA  TNG  eKmoaidevong,  ocoumeptlappovopévor g
TAPOKivoNg, TOV OTACE®V, TOV OVOYKOV KOl TOV TPOGOOKIDOV TOL
ekmodevopevov. Eivar kowvdg amodextd ot n pdbnon kot 1 petagopd Oa
ooV HOVO OTAV Ol EKTALOEVLOLEVOL £XOVV TOCO TNV KOVOTNTO OGO Kot
Vv TPOBecN VO OTOKTICOLV KOL VO EPAPUOGOLV TIS VEEG YVMOELS KOl
oe&otreg [33]. Méypt mpoopiaTmG LIAPYEL TEPLOPICUEVT £PELVA GTOVG
mopdyovteg mov ouvvofovtal pHe TNV wPpdOeon o€ €va  EKTOUOELTIKO
nepParriov. Ot Mathieu et al.[32] ypnowonoincav petpikéc mopoakivnong
Baoel t@v TpocdoKidV Kot PprKaV OTL Ol EKTAIOELOUEVOL LE VYNAOTEPO
Babud mapakivnong enédeiEov KaAdTEPO EMimeda LAOBNONS KOl TEPIGGOTEPO
Betikég otdoelg amévavtt oty eknaidevon. Eyxel texunpliwdel epmeipikd po
OeTikn cvoyETion avApESO GTNV TAPOKIVIION TOL EKTOOELOUEVOL KOl TO
amoteAéopata TG exkmaidgvong [2, 37, 42].

2.3. Xapaxtypiotixa Ilpoypauuoros

H debtepn koatmyopia mapaydviov mov exnpedlovv ) HETAPOPA GLEGH
N éupeca mephapPavel To oxedACUO KO TN SLOVOUN TOV EKTALOELTIKOV
TPOYPAUHOTOS. XOpemva pe ™ Piroypagio cuvnbog eEetdlovtor dvo
KOTNYopleg MOPAYOVIOV OYETIKA HE TO EKTOOELTIKO TPOYPOLLO: O
OYEOGLOC TOV TTEPLEYOLEVOL KOl O EKTAOEVTIKES HEBOJOL. ATH TNV Groyn
TOV GYESIOGLOV TOV TEPIEXOUEVOV, Ol EPEVVNTEC £XOVV EEETAGEL d1APOPOLG
noplyovieg mOL TEPIAAUPAVOLV TV OVTIGTOLXI0L TOV TEPLEXOUEVOL KOl TNV
OHOLOTNTO TOV OPACTNPOTATOV HETAED TOV TANIGIoOL TG HAdnong Kot g
petapopds [1, 26, 28, 36]. Ocov apopd otig ekmadevTikeég pebddovg, 1o
UEYOAVTEPO LEPOG TNG EPELVOG TPOTEIVEL OTL M LETOPOPE TNG EKTOUOELONG
eatvetar vo peylotomoteiton Otav LWAPYEL UEYOAVTEPN OUOWOTNTA OTA
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gpebiopato kol TIC OMOVINGES HETOED TNG EKMOUOELONG KOl  TOV
neplPdAroviog petapopds, Otav gpeavifetor  katd TN OdpKEW NG
padnolokng dadtkaciag, 6tV VIAPYOVY UETO-EKTOOEVTIKES TOPEUPACELS
Y T HETOPOPE, OTwe 1 6ToYodecian Kot 0 TPoypappatiopds dpdong, 6tav
HETA TNV €KTTAiOELOT] AKOAOVOOVY 1| LTOSTNPIEN aMd TOV eKTOOEVLTN [24]
Kot O0tov  vwobetobvtar  ddpopeg ekmodevtikés  péBodor, Omwg Ta
mopodElypaTo  EQOPUOYNG, M XPNON  TOV  OVOAOYU®V, KOl T®V
TPOCOUOIDGEMV VITOAOYIOTAV, KATA TN OdpKewn ¢ ekmaidevong [19]. H
OTOTEAECUATIKOTNTA OGS 1WOWHTEPNG EKTOUOEVTIKNG TEYVIKNG €EAPTATOL
TEPICCOTEPO OO TO TEPIEXOUEVO TOV EKTOIOEVLTIKOV TPOYPALUOTOS KoL
Myotepo amd Tig ekmandevtikég puebddovg [37]. Emiong, ot Lingham et al.
[30] e&étacav TIC OMTIKEG TMV CULUUETEXOVTIOV GE Ve EKTOLOEVTIKO
npdypappo Kot Bprikav 0Tl T0 TEPLEYOUEVO TOV TPOYPAULATOS Elval ovTO
ov enMpedlel MEPIGGOTEPO TIC GVIIMYELS TOV EKTOOEVLOUEVOV TOPA T
guypnotia.

Eyxopotnra Iepigyouévon. H gykuopdTnTO. TOV TEPLEYOUEVOL OVUPEPETOL
OTIG KPIGEIS TOV EKTOOELOUEVDV Y10, TO BaBld 6TOV 0010 TO EKTOOEVTIKO
TEPEXOLEVO OVTAVOKAQ OTIC EPYOCLUKEG OMOUTNOELS. AldPOpPOL EPEVLVNTES
€ovv VTOGTNPIEEL OTL 1 €YKLPOTNTO. TOV TEPLEYOUEVOL Eivol KPITIKNG
onuaciog yo ™ HETAPOPA NG €kmaidevong 6to yopo epyaciog [1, 19],
aAAG LVIThpyYEL TEPLOPICUEVT] £pELVA TTAV®D GE aLTO TOV 1oYLPIoUO. Tlapd to
Ot etvar Aoyikd OTL 1 €YKLPOTNTO TOV EKTALOEVLTIKOD TEPIEXOUEVOD Elvan
KPITIKNG onuacioc, mn mepocdtepn épevva epeaviletor vo vrobéter
oxeTIKOTNTO. NG €pyaciog He TO ekmandevTikd mepieyoduevo [1, 2, 27]. H
EYKLPOTNTA TOV TEPIEYOUEVOV EKTOG TOV OTL EXEL CLUTEPIANPOEL GE Epeuveg
mov oe&nydnoav yio ™ pETPMON NG UETAPOPES GTNV TOPAOOGLOKY|
exmaidevon [5, 16, 24], éxovv NN ocvumepAnefel Ko ce €pevveg mOL
peAETOOV TNV pETAPOPE 6Ta TAaiclo NG €€ AmMOoTAGE®MS NABNoNg Kot g
niektpovikng padnong [4, 29] ko Bpédnke 6tL maliler onuavtikd péAo ot
LETAPOPA TNG EKTOIOELONC.

Evkolia ot Xpnon. H gukoAia otn ypnon S NAEKTPOVIKNG pabnong
TpoépyeTol amd to yOpo tev [TAnpogoprokdv Zvotudtov (I1X) kot 6mov
HEAETATOL 1] XPNON TOV TANPOPOPLOK®V cvotnudtev [14, 41]. H gukora
ot xpnomn ektdg amd 10 yopo TV I[IAnpogoploxdv Xvomnudtov £xet
ypnooromBet kot 6e £pevveg moLv JEEAYOVTOL GTO YDPO TNG NAEKTPOVIKNG
uéOnong kot amoterel cuyvd Evav amd To To GLINTNUEVO XOPOKTIPLOTIKA
evOg EKTTOOELTIKOV TTPOYpaupotoc [6, 29]. EmnpocOétwe, n evkora ot
ypNon amoteAel pog and Tig dwotdoelg evypnotiog [34, 44]. Ov Park &
Wentling [34] xobobg wkor or Lim et al. [29] ot epyacieg tovg
ocvumeptElafav TV EVKOMa 6T ¥PN o1 Ko dlepehivnoay Tn oXECT QTS NG
UETAPANTAG HE TN LABNoN Kot TN HETOPOPA TNG EKTOIdEVOTG.
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Emixowvwvia ue tov eionynty. H emcowvovia pe tov glonyn sivon pio
AN petafAnt mov €xel cuumepAnPBel 6e PEAETEG Yo TN LETOAPOPA TNG
ekmaidevong ota mAaiclo g MAextpovikng padnong. H emituyio evog
EKTTALOEVTIKOD TTPOYPALUATOS EEQPTATL OO TIC TKOVOTNTESG KOl TIC GTAGELS
tov gwonynt). 'Evog etonynmg Ba mpénetl va kotavoel emakpimg ™ Poacikn
KateLOLVON EVOC EKTAOELTIKOD TPOYPAULOTOS KOl VO £XEL TIG YVAGELG Ko
0e&l0TNTEG OV amOTOVVTAL Yo TNV OOy TG eKmaidevone. Ocov apopd
070 €minedo aAANAETIOPAONG KOl EXKOWVOVING OVALESH GTOV €GN YNTN Kot
TOVG  EKTOOEVOUEVOVG, 1 GLYVOTEPN OAANAEmiOpacm oonyel otV
amoteAespaTikOTNTo TG ekmaidevong [12]. Oco mo cvyvd emikotvovel Kot
OAANAEMOPE O €woMYNTAG HE TOVG  EKTALOELOUEVOLS TOGO  TLO
amoteAecUATIKY €lvar M ekmaidevorn. Avtd epopudletar 1660 Yoo TO
nmapadoctokd meplPdAiovto ekmaidgvong 660 Ko yuu To mepPdAiovta
nAektpovikng pdOnong. Mw dAAn pelétn mpoteiver 0Tt avdpecso oe
OTOLOKPVGUEVOVG EKTOLOEVOUEVOVS, EKEIVOL OV EMIKOVOVOVGOV HE TOV
glonynt eiyov meprocdTepeg TMOBOAVOTNTES VO OAOKANPMOGOLY TO. pobnpotd
TOVG KOl VO, GUUUETAGYOVV EVEPYE GTO TTPOYpappa GE avtiBeon pe exeivovg
mov dgv glyav kopia emkovovia pe tov ewonynt [35].

2.4. Xopaxtypiotika Epyoaciakxod Ilepifaiiovrog

H tpim xoatmyopio mopaydvtwv teptlhapufdvel ototyeio Tov pyaciokon
neplPdArovtoc. Atbpopec peréteg €xovv deilel OTL Ol TOPAYOVTEG TOL
oxetilovion pe 10 epyaciakd meplPdAiov eivar onuovtikKol yu TNV
KaTovoOnon g HETOPOpAg ¢ ekmaidevong [1, 36, 40]. Avo dactdoelg Tov
TePPAAAOVTOC €pyaciog mOv €YOVV EAKVGEL TNV TPOGOYN OPKETMV
EPELVNTAV  TEPIAAUPAVOLY TNV  OPYOVOCIOKY  KOLATOLPO KOl  TO
0pYOvVmOo1aKO KA.

Yrootnpiln and tov Ilpoiotauevo. H vrootpién and tov mpoicTaevo
glval évag amd Tovg ONUAVTIKOTEPOVS OEIKTES TOV KAILOTOG HETAPOPAS TOV
pmopel vo  emnpedcEl TNV EPOPUOYN TOV YVAOGEDV GTO EPYOCLOKO
nepairov [1, 24, 40]. Ot petafAntéc emonteiag EMPAALOVY Hid ONUAVTIKY
enidpaon omv mbavotnto g emtvuyovs petagopac [1, 20, 25,28]. H
vrootpiEn and Tov TPOIcTAPEVO ivan 0 o W6YVPOS TAPAYOVTOS Yo TNV
e&nynon mg oyéong avduecso oto epyaclokd mePPAALOV Kot TN HETOPOPA
g ekmaidevong [11]. Zopewva pe v gpyacio tov Burke & Hutchins [§],
1N VTOSTNPIEN amd TOV TPOIGTAREVO GE OAEG GYEdOV TG épevveg Exel Ppebel
o1t emnpedlet TN peTAPOPE TNG EKTOIOEVONC.

2.5. Epevvnpnika Epotiuata
Me Bdon to mopandve, To EPELVNTIKA EPMOTHUATO TOV KATELHOVOLV TNV
mapovoa, PEAETN elval To akdAovO:
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(1) ow glvar n oxéomn TOV YAPAKTNPICTIKAOV TOV EKTOOEVOUEVOL (OWTO-
OTOTEAECUOTIKOTNTO, TOPOKIVION) KOU  TNG  UETAPOPAS NG
exmoidevong  oe  emdeyuéva  MAEKTPOVIKA  EKTOUOELTIKA
TPOYpafIpOTaL,

(2) Mow elvar m oxéon TV YOPOKINPICTIKOV TOV TPOYPAULATOS
(eyxvpoétTo. TEPLEYOUEVOL, €VKOAIDL GTN YPNOY, EMKOWOVIO LE
gloNyYNTN) Kol NG HETOPOPAS TNG EKTOUOELONG OE EMAEYUEVO
NAEKTPOVIKE EKTOOEVTIKE TPOYPALLOTO

(3) Ilow elvor 1 oyéon TOV YOPAKTNPIOTIKOV TOVL EPYOGLOKOD
neplPdAloviog (vmootpiEn amd TOV  TPOICTAUEVO) KOL  TNG
AvVTILOUPBOVOIEVNG  UETOPOPAS TNG EKMOIOELONG OE  EMAEYUEVA
NAEKTPOVIKE EKTOOEVTIKA TPOYPALLOTA.

3. M£00dog Epsevvag

H mapovoa epyacio eivor pior dtepeuovntikny pHeAETn Kot okomd £yl
depedivnon ovoyeticewv petald tov petapfintov. O anbucpog g
nmapovoag perétng etvor mepimov 10.000 epyalodpevol mov amacyoAobVTol G
HEeYAAO ¥pNUOTOTICTOTIKO opyaviopd. o m dedaywyn e €pevvag Eywve
Toyoia detypatonyio 480 vraAAAmv ot omoiot eiyav mopakolovOncel
GUYKEKPIUEVO MAEKTPOVIKO eKTAdeLTIKO mpdypappa. H ocviloyn twv
OedopévmV €ytve HE TN XPNOM EPOTNUHOTOAOYIOV, €vag cLVOLOGHOS 19
EPOTNOEMV MO GYETIKEG EPEVVNTIKES EPYOGIEC KOl OO TPOGOPUOGUEVES
EPOTNCES. ZTO EPMOTNUATOAOYIO amdvinoay 312 ekmaidevdpuevol evad ot
gyxoupeg anavtioelg Ntav 293 6mov 10 35,2 % (103) frav avdpeg kar to 64,8
% (190) yvvaikeg. To mocootd amdkpiong (response rate) Nntav 61,04%.
Xmv épevva ypnowomomOnkav €61 aveEdptnteg petofAntéc (Avto-
arotedeopatikotnta, Ilapaxivnon, Eykvpommra Ilepieyopévov, Evkoria
o Xpnon, Emkowevia pe tov Ewomynt, Ymootpién oamd tov
[Ipoiotauevo) ko pio e&aptmuévn petafintm (Leta@opd g exmaidcvong)
(ewova 1).

H ovté-omotelecpoTikdT o, OVOQEPETOL  OTNV  EUMIGTOGHVI]  TTOL
delyvoov  otov  gavtdv  tovg ot gpyalOUEVOL  TPOKEWEVOL  Va
YPNOOTOGOVV ATPOPANUATIOTO TOVG NAEKTPOVIKODS VITOAOYIGTEG GTNV
eknaidevon tovg. Tpewg epomoeg amd ™ KAlpoka towv Compeau and
Higgins [13] m®wpocapudonkoy  yio T pétpnon G ovTo-
OTOTEAECUATIKOTNTAG TOV EKTOOEVOUEVOV GE GYECN LUE TNV NAEKTPOVIKY|
pdonon. H mopakivnon avagpépetor oty entBupio TV EKTOOEVOUEVOV VO,
YPNOOTOGOVV TIG YVAOGCELS Kol OeE0TNTEG MOV amokTNONKav oe €va
EKTALOEVTIKO TPOYPOULLL GTO YDPO EPYOCING TOVG KOl HUETPNONKE e TPELS
epomoelg Paciopéveg oy gpyacio tov Noe [33]. H eykvpdmta T0UL
TEPIEYOUEVOD OVOPEPETOL GTNV OVTIANYN TOV EKTOOEVOUEVOV Y10 TO KOTA
OGO TO TEPLEYOUEVO TOV NAEKTPOVIKOD EKTOLOEVLTIKOV TPOYPAUUOTOS TOV
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mopokoroVONcOV GUVOEOVTOV LE TNV €PYACIO TOLG KOl OmOTWUNONKE pE
TPEIS EPMOTNGELG Ol OTOieS MPOGUPUOGTNKAY KATAAANAQ amd TV gpyacia
tov Lim et al. [29]. H gukoMa o ypnon HETPA TO KOtd TOGO EDKOAO NTAV
Y10l TOVG EKTOOEVOUEVOVG VAL YPTGLLOTOMGOLV KOl VO, OAANAETOPACOVY e
TO NAEKTPOVIKO EKTOUOEVTIKO TPOYPOULO EVA YPNOIHOTOMONKOY TECTEPLS
EPMTNOCELS TPOCAPUOGUEVEG OO TO €POTNUATOAGYI0 TOL Zaharias [44].
[Tpoxeywévovr va a&oroynfel o avtiktvmog NG emKowwviog He TOV
EKTTAOELTY] OTN UETAPOPE NG eKkmaidevong, ypnopomombnkay Vo
gpotoelg. H vmootpién amd tov mpoioctduevo (supervisor support)
ava@épeTol otnv avtiinyn tov gpyalopéveov yuo TV LRTOGTAPIEN OV
Aapavouy amd Tov TPOIGTAUEVO TOVG VO YPTCLOTOGOLVV TIG VEES YVDGELG
kot 0e&totnteg. Ot exmadevopevol potiinkay edv 0 GUECH TPOIGTALEVOS
TOoVG £vOOPPHVEL VO YPNGIUOTOGOVV TIG VEES YVAOGCELS Kol 0eE10TNTES GTNV
epyocio tovg. H petagopd g exmaiosvong avagépetor oto Pabuod kotd
TOV Omoi0 Ol EKTOOEVOUEVOL TIGTEVOLV OTL UETEPEPOV TIS YVOGELS KOl
0eE10TTEG MO TO NAEKTPOVIKO EKTOOEVTIKO TPOYPOLLLL GTOV EPYUCLOKO
tovg yopo. T ™ pétpnon g avrilouPoavopevng  HETAPOPAg
ypnowonombnke n kKAipoka tov Tesluk et al. [39] 6mov ot ekmadevdpevoL
ATAVINGOV GE TPELG EPMOTNCELS.

Avto-
OTOTEAECLLOTIKOTNTAL

Iopakivnon

Eyxvpomrta

Iepeyouévov

Metagpopd g
- Exnaidevong
Evko)ia oty Xprion

Emkowovia pe
Ewonyntn

Ynootpi&n and tov
[Ipoiotduevo

Ewéva 1: To mhaicto g épevvag

[Tpokeévov va amavtnBoldv Ta EPELYNTIKA EPOTHLAT doTLTMONKAY O
aKoAovBeg €61 epguvnTikég VTOBEGELC:
HI: Aev vmépyer otatiotikd onupoavtikny oyxéon petad g outd-
OMOTEAECUATIKOTNTAG KOl TNG OVTIAAUPOVOLEVNG UETAPOPAS TNG
EKTAIOELOTC.
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H2: Agv vrdpyel otatiotikd onpavtikn oy€on HeTaEd TG TopaKiviong
Kot TG avTIAAUPAVOLEVNG LETAPOPAS TNG EKTOLOEVOT|G.

H3: Agv vdpyel oToTIOTIKA GNUOVTIKY OYE0T HETAED TNG £YKLPOTNTOG
TEPLEYOUEVOD KOl TNG  OVTIAOUPOVOLEVG  HETAPOPAS  TNG
eKmaidgvonC.

H4: Aev vrdpyel oTOTIOTIKA GNUAVTIKY GYXECT HETOED TNG EMKOWVMOVING
HE TOV €loMyNT Kol NG OVTIMAUPBOVOUEVNG UETOPOPAS TNG
EKTTAIOELOTC.

HS: Agv vdpyel otoTiotikd onuavTikny ox€on HETaSy TG EVKOMOG TN
APNOM Kot TNG AvTIAAUPAVOLEVNG LETAPOPAS TG EKTOLOEVOT|G.

H6: Agv vdpyel oTaTIOTIKA ONUOVTIKY GYE0N HETAED TG LIOCTNPIENG
amd TOV MPOIGTAUEVO KOl TNG OVTIAOUBOVOLEVNG UETAPOPAS TNG
eKmoidgvoNC.

4. Anoteléopata Kol Xolntnon

o tov éAeyyo TtV gpeuvnTIK®V VIoBécemv ypnoipomombnke n
avéivon katd Pearson (Pearson correlation coefficient, r). O cvvieAeotng
ocvoyétiong katd Pearson (Pearson correlation coefficient, r) sivor pua
KOTAAANAN oTOTIOTIKN HEBOOOG Y10 TOV TPOGOIOPIGHO TNG CNUAVTIKOTNTOG
Kot TG katevBvvong g oxéong peta&y dvo petafintov [18]. Katd v
avélvon ovoyeticewv koatd Pearson, dwotuvmdOnkoav kot eA&yyOnkov ot
unodevikég vobéaelc, dNAadN OTL dEV VILAPYEL GTATIOTIKA GNUOVTIKY GYEO
petoly  kobegpdg  amd T €61 aveEdptnteg  HeTAPANTEC Kol NG
avtihappavopevng petagopds g ekmaidevong. O mivaxkog 1 deiyver ta
amOTEAECUATO TNG GLOYETIONG KaTd Pearson tng eaptmuévng petafAntg
He TG €61 aveElpTnTeG LETAPANTEG AVTO-AMOTELECUATIKOTNTA, TOpOKivnoN,
EYKLPOTNTA TEPLEYOUEVOD, EMKOIVOVIO LUE EIGNYNTY], EVKOALD GTN YP1ON Kot
VROGTHPIEN OO TOV TPOICTAUEVO.

Yvvoyilovtog To omoTtEAEoUOTA TNG AVAAVLONG GULGYETICE®V KATA
Pearson, édei&av 0Tt Tpelg amd Tic €EL unodevikég vobécelg amoppipbnkay
(mivaxog 2). Ot undevikéc vmobécelc mov amoppipdnkav deiyvouv OTL o1
LETAPANTEG OTIC Omoleg avapEPOVTOL GLGYETILOVTOL GTATIGTIKG GNUOVTIKA
HE TNV avTIAOUBAVOIEVT LETOPOPA TNG EKTOHOEVOTC.

H mopakivnon, n eyxupomnta mepleyopévov Kot n vrootnpién and tov
TPOIGTAUEVO GLGYETILOVTOL GTOTIOTIKO CNUOVTIKG E TNV avTIAAUPavOpEVN
peTaPOpd NG ekmaidevong oto yopo gpyaciag. Avtd emPefordvet
TPONYOVUEVES EPEVVES GTO OTL 1| LETAPOPE TG EKTOUOEVLONG GTO TAOIGLOL TNG
NAEKTPOVIKNG pabnong eoptdtat amd mTopdyovies Tov EUTITTOVY GTIG TPELS
mpoavapepOeiceg Katnyopieg (xapoaxtnploTiKd EKTTOOEVOLUEVOV),
EKTTALOEVTIKOD TPOYPAULOTOS KO EPYUSLOKOV TTEPPAAAOVTOG). £TO onpeio
avtd o&ilel va onuewmbel Ot cvoyétion o onuaiver artdtra. Ot dvo
petafAntés pmopel PePaio va cvvdéovior pe oy€ormn ouTOTNTOC, WITOPEl
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opwg, oyt o mapaderypa, pmopetl kot ot 6vo vo emmpedlovral amd o
tpitn petafAnT.

MetapAntég T p r
Avté-amoterespotikomo (Q1-1- Q1-2) -,083 ,157 -
Hapoxivnon (Q2-1- Q2-3) 2757 ,000 ,076
Eyxvpomra Iepiexopévon (Q3-1- Q3-3) 3247 ,000 ,105
Emkowwvia pe elonynt) (Q4-1-Q4-2) ,031 ,596 -
EvkoAia ot ypron (Q5-1- Q5-4) ,054 ,355 -
YrnootipiEn and Ipoiotpevo (Q6-1) 2427 ,000 ,059

**_Correlation is significant at the 0.01 level (2-tailed).
MMivakag 1: Metagopd ¢ eKTaideVoNG GCLGYETIOUEVT LE TIG AveEAPTNTES PETAPANTES

Mnodevuciy Ya60eon Amoppi@
Onke

Aev vmapyel OTOTIOTIKG ONUOVTIK oyéon peta&d g ovtd- O
1 OTOTEAECUOTIKOTNTOG Kol TNG OVTIMOUBOVOLEVNG WHETOPOPAS TG

EKTOUOELONG

Agv VTAPYEL GTATIOTIKA OMUOVTIKY oyéon petald Tng mopoKiviong Nm
2 KoL NG oVTIMOUBOVOLEVIG LETOQOPAG TNG EKTOIOEVLONG

Aev VTAPYEL OTOTIOTIKG oNUavTIK oxéon peta&d g eyKupoOTNTag Na
3 TEPLEYOLEVOD KoL TNG OVTIMUUBOVOLEVIG LETOQOPAG TNG EKTOIOEVLONG

Agv VILAPYEL OTATICTIKE GNUAVTIKY OXECT) LETAED TG EMKOLVOVIOG [E O
4 TOV €l6NYNTH Kot TG avTidapfovouevnc HETapopds Thg EKTaidenong

Agv vmhpyel oTOTIOTIKE OMUOVTIKY oxéon HETOLD TG gukoAlag 6N O
5 YPNON KOl TG OVTIAAUBOVOLLEVIG LETOPOPAS TNG EKTTOLOELONG

Aev vrdpyel oTOTIOTIKG onpavTiky oyéon Hetagd S vVIooTHPIENS Nm
6 amd TOV TPOICTAUEVO Kol TNG OVTIAAUPOVOUEVIG LETOPOPAS TG

eKTaidEvLONG

Mivaxag 2: 'Eleyyog Mndevikdv Ymobécewmv

Av kot otV €pevva glyav copmepAn@el kot aAleg petafintés, OTmg N
OVTO-OMOTEAEGLATIKOTNTO MG TPOC TOVG MNAEKTPOVIKOVG VLTOAOYIOTEG, M|
EMKOVOVIKL LE TOV EICMYNTH Kol 1] EVKOAIOL GTN ¥PNOT TNG NAEKTPOVIKNG
uébnong, motdco o Ppédnke oxéon petad oVTOV Kot TG HETOPOPAS TNG
exmaidoevons. Avtd 1o e0pnuo Eivol GOUPOVO LE TPONYOVUEVE EVPTLOTO
GAA@V gpevvnTtOV o1 omoiolt OpmC Ppnkav OTL Ol TOPAYOVTEC avTOL
emnpealovv Eupeca Tn HeTo@opd Tng ekmaidevong kabotL emmpedlovv
amevBeiog ™ pabnon 1M omoia ot ocvvéxeln emnpedlel TN HETOPOPAL.
Emopévog, mpokidmrtetl 611 1 pdbnon icmg va £xet £va dtapesorapntikd poro
aVAUESH GE TAPAYOVTEG OTIMG OLTOT KOl GT) LETAPOPE TG EKTOLOEVONC.
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5. Zvpnepaopata

H épevva avt vrnébeoe (Bacwopévn ot Piproypaeic) 0tL vdpyovv
TPEG KaTNyopieg moapaydvtwv mov oyetiCoviar HE T HETAPOPA NG
EKTTAIOELONG OTO YOPO €PYACING 6TO TAAICO TNG NAEKTPOVIKNG pHdBnong:
YOPAKTNPIOTIKO TOV EKTOOEVOUEVOL (OLTO-OTOTEAEGUATIKOTNTO G TPOG
TNV NAEKTPOVIKY PAON oM, TapaKivion), YOPAKINPICTIKE TOV NAEKTPOVIKOD
EKTTOOEVTIKOD  TTPOYPAUUOTOS (EYKLPOTNTO TEPLEXOUEVOL, EVKOAID OTN
XPNON NG MAEKTPOVIKNG WHAONONMG, EmMKOw®Vio e TOV €oMYNTH) Kot
YOPAKTNPIOTIKO TOV €PYacilokoy mepdrroviog (vmoompién omd Tov
npoiotapevo). H mapovca perém emPePaince tic €€NMg cvoyetioels

Eniong, n petagopd g exmaidgvong amotipdror pe Ao TIG amOWELS
KOl TIC OVTIAYELS TV EKTOOELOUEVOV (avTIAAUPBAVOLEVT) HETAPOPE TNG
ekmaidevonc) kat Oyt pe Paomn T TPAYUATIKES GUUTEPLPOPES LETAPOPAS TNG
exmaidoevong (actual transfer of training). H oavtihapfovopevn petoapopd
UTOpEL VO LTOTIUA 1] VO VTTEPTILA TOV TparyoTiko Babud petapopdc. Iopd
TO YEYOVOG OTL LIAPYOLV APKETOL EPELVNTES OV TiBevTon Katd TG ¥pong
avtd-aglohoynoemv (self-reports) TV ekTOOEVOUEVOV Y10, TN HETPNOT TOV
BaBuov petaeopds tng ekmaidevong, moTOGO ot ekmondevdpevol glvar M
ONUOVTIKOTEPT KO EYKLPOTEPT TNYN UETPNOMNG TNG HETOPOPES KOODS ot
avTIMYELS TOVG Bl EMOPAGOVY 6TV TOPAKiVOT Kol 6TV 0mOS0GT TOVG,.

H mapovca epyacio enekteivel v vdpyovca £pevva Yo T HETAPOPA
MG EKMAIOEVLONG OTO YDOPO epyaciog €oTdloviag o TMOPAYOVIES TOL
oyetiloviol pe TV mAektpovikny pdOnom ko emopéveg cvpuPaiiel oto
OYEOGIO KOt TNV aVATTLEN £VOG TTEPLEKTIKOD LOVTEAOL Yol TN LEAETN TNG
HETOPOPAS TNG eKkmaidevong mov Ho EVOOUATOVEL YOPOKTNPIGTIKA TNG
NAEKTPOVIKNG pLabnong kot Ba pmopet va e€nynoet v anoTteAeGUATIKOTNTA
G GTOVLG OPYOVIGHOVG. 0TOCO0, o PEALOVTIKY] épevva o mpémel va
e€etdoetl Kat AALOVG TOPAYOVTEG GYETIKA LE TN LETAPOPE GTO TAMIGLOL TG
NAEKTPOVIKNG LAOMNOTNG GE GUVIVAGUO LE TOVS TOPAYOVTES TOL £EETAGTNKAY
GTNV TOPOVGA £PYACIN e OKOTO VO TPOGOOPIGEL EMITAEOV TOPEYOVTES TOV
npémel va, Aapdvovtor vtoyn o€ Eva TETo10 TAOIG10 (TT.). OTACELS TPOG TOVG
VROAOYIOTEG KOU TNV MAEKTpoviK HaOnom, kévipo eréyyov, OAeg ot
Ol0oTACELS gVYPNOTIOG £VOG MAEKTPOVIKOD EKTOLOEVTIKOD TPOYPAUUOTOC,
Tapdyovteg mov oyetifovron pe Vv te)voAoyia, Tapdyovieg mov oyetilovtan
HE TOV EKTTAOELTIKO GYedOGO, GLUVEXTG KOVATOVpa pdbnong, svkopio vo
EQUPUOCOVY Ol EKTTOOEVOUEVOL OTE TTOV OMEKTNGOV OO TO TPOYPOLUUAL).
Téhog, 6GOV a@OPA TNV OMOTIUNGN TNG UETOPOPAS TG eKTaidevong, o
TepautéP® UEAETN Bo TPEMEL VoL ODOEL EUPOOT GE TOAVOLACTATES UETPIKEG
NG TPAYUOTIKNG LETAPOPAS TNG EKTOUOEVOTNG GE GUVOVOAGUO LE TIG OATOYELS
KOl TG AVTIANYELG TOV EKTUOEVOUEVMV.
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Iepiinyn

Avtd 10 GpBpo aocyoleitor pe TV mowdtnTo. TWANPoQOpiag T®V
CUOTNUATOV TYVNAATNONG OVIIKEWEVOV Kol TPOTEIVEL €va HOVIEAO TOV
OVTIKEYEVIKA KOl PE TOCOTIKO TPOTO a&loAoyel To Pabud ¢ mordtnrag
TAnpogopiag pe Paon Tig SLVATOTNTES KOTAYPOUPNG KOl OVOYVMOPIoNG TMV
OVTIKEWUEVOV.  ATOOEIKVOETAL TG  OLPOPETIKES  JUUOPPMDCEL TV
CUOTNUATOV  YVNAATNONG  OVTIKEWWEVOV  e€npealovy TV  TolOTNT
mnpoeopiag Tovg. To povtélo ypNOHOTOLETL (o TUTTIKY GNUELOAOYIO, TOL
Baciletar o Bewpia ypdowv, yia ™ yaptoypdonon tov BEcewv Kot Twv
HETAKIVICEDV TOV OVTIKEIWEVOV PECH G €va, OTKTLO GNUEIDV KOTOYPAPNG.
>10 mhaicto tov “Internet-of-Things”, 6mov 10 AtadikTvo S1E1GOVEL BTNV
KafnuepvotNTo.  péC®  €VOG  OCLPUATOL  OIKTLOL OO  LOVOOIKA
avayvopiolLo avTikeipeva, 1o LovtéAo pumopel va ypnotpomomdei, toco yio
EK-TOV-TPOTEPWV, OGO KOl EK-TOV-VOTEPOV OEOAOYNON TOV GLGTNUATOV
YVNAGTNONG OVTIKEWEVOV, OCTE VO, EKTIUNGCEL TIC OMOLTHOELS TOLG OE
TOLOTNTO TANPOPOPIaG.

AgEearg khewond: Internet-Of-Things, [Towotnta [TAnpogopiog, Mabnuatikn
Movtehomoinon

1. Ewayoyn

Ov mpooeateg eEeAilelc ot  TEYVOAOYIEG TMANPOQOPIKNG Kot
emkovoviov, onwg RFID, acvppato diktva Kot EEumvol aeOnmpes, pog
@épvouv mo kovid oto “Internet-of-Things”, 6mov t0 AladikTvo d1E1GVEL
otV KoONUEPVOTNTO HEC® €VOG OGOVLPUOTOV OIKTVOVL OO  LOVOOIKA
avayvopicwo aviikeipeva [10]. "Eva této10 dikTtvo mOpEYEL, OE TPAYLATIKO
xPOVO, TANPOPOPIN Yo WOIOTNTES TOV OVTIKEIUEVOV, T.Y. KOTAGTOON, 0o,
K.0L* {0l OUVOTOTNTO TOV OVOUEVETAL VO, BEATIOGEL TNV 0paTHTNTO TNG PONG
TOV TPOIOVIWOV GTNV EPOSACTIKT OAVGION TOV EMLYEPTICEDV.

[Ipoxeévou o1 ETYEPNGELS VAL EMTHYOVY ATO-AKPN-GE-AKPT 0paTOTNTA
™G €POOOTIKNG OAVGIONG, EPELVNTEC Kol EMOYYEAUATIEC TPOTEIVOLV
cvotiato Yvniatong avtikepwévav (object tracking) mov axoilovBovv Ta
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TPOIOVTO KATO HUKOG TNG OAVGIONG £POOIOGHOD KOl KOTAYPAPOVY TNV EV-
e€eligel Béon toug [3]. Tétown cvotuata exnpealovy TIG ATOPACELS NG
olofknong yw kKpioleg SodKOGIEC TNG €POONCTIKNG OAVGIONG, Om®G M
owyeipton amobepdtov Kot 0 TPOYPUUUATICUOS NG  TOPOY®YNG.
Avopgopnmera, m  wowTNTO NG TANPOPOPING 7OV TPOCPEPOVY  TO.
GUOTNLOTO GTOVG O10IKNTES, ONAOON 1 EXIKOLPOTOMUEVT TANPOPOPIN YOl TN
0éon tov mpoidviov, Bo cuvdéetor AUECH HE TNV OTOTEAECUATIKOTNTO
aVTOV TOV onoPdcewv. Mg autd 10 Evavcpa, €PELVNTEC €xOoVV apyicel
TPOGEATO VO OLEPELVOLY TNV TOWOTNTO TANPOPOPIOG GE GLOTHUOTO
yvniatmong avtikeévoy [4-5,7-8].

Ye ovutd 10 TAoiclo, M mopovoa Epevva opilel TV yvNMAdTNoN
QAVTIKEWUEVOV OG TNV IKOVOTNTO VOGS GUOTNUOTOS VO TopakoAovBel T pon
AVTIKEWWEVOV HETAED evog TANBovg Bécemy, Kabhg Kol va Katoypdeel TV
Tapovcio. Tovg oe mposmdeypéva B€celg, ot omoieg ovopdalovtor onpeio
kataypoens. To cvomnua dwbétel éva diktvo onuei®v KaToypaeng mov
dwPdlel kot evromiler povo avtikeipeva pe etikéta (m.y. barcode etikéta,
RFID etéta) mov mepiéyel v towtdOTNTa ToL avtikelpévov. Emiong, 1o
eninedo tomoBETnong eTikéTag opileton MG To EMMEDA TOV AVTIKELEVOV GTA
omoior Ba emkoAAnBel etikéta (m.y. éva aviikeipevo emmédov KiPmtiov
TEPEXEL OVTIKEILEVO EMITESOV TEUO)IOV), DOTE VAL aviXVeELOVTOL Omd TO
ocvotnua. H emloyn tov mopapétpmv Tov cuotiuatoc, 1 6éon tav onueiov
KATOypopg Kot 10 €minedo TomofETNONG ETIKETAG, TPOCPEPEL EVOAAUKTIKES
HOPPEG TOV GLOTHUOTOG YVNAATNONG OVTIKEWEV®Y, Tov opiloviol ¢
SLHOPPADCELS.

Avtd 10 ApOpo mpoTEivEL DL TPOGEYYIOT ETLYEPNCLOKNG EPEVVAC, TOV
Baociletor ot Oewpia ['pdowv, Yo T HOVIELOTOINGCT TOV EVOAAKTIKOV
OLOUHOPPMOCEDY TOV GUOTNUATOV LYVNAATNONG OVIIKEWEVOV, GOUPMOVO, LE
T1G 000 TPOUVOPEPOUEVEG TAPAUETPOVS. AVTO TO LOVTEAD YPNOLLOTOLEiTAL
YO TNV OVTIKEWEVIKTY 0EOAOYNON TNG TANPOTNTOS TNG TANPOPOPING TV
GLGTNUATOV LVNALTNONG KOl ATOOEIKVOETOL TG 1 TANPOTNTA £MnpedleTon
and 1t Swpopemon twv cvotnuatwv. EEelMoocovtog avtd, avty 1 épevva
glodyel po véa 1010TNTO. GUGTNUATOG, HE TITAO «KATOYPOUWYILOTNTO», TOL
aEloA0YEL TNV KAVOTNTO TOV GLUGTNUATOV YVNAATNONG OVTIKEIWEVOV VO
KOTOYPAPOVY TO AVTIKEIIEVO TTOV KIVOUVTAL LEGH GTNV VIO TaLpoKoAOVON O™
nepoyn. H xataypoyipdtra evog GuGTAHATOS (Y VNAATNONG OVTIKEWULEV®V
ekeppdletar amd 10 Pabud ™G TANPOTNTOG TANPOEOPIOG KOl CUVETMG,
emnpealetal amd TV eMAEYUEVT] SIOUOPPMOT] TOL GLGTILOTOG. XTO TVEDLLOL
avtd, TO0 HOVTEAO pmopel va ypnolpomombel, 1060 Y0, EK-TOV-TPOTEP®V,
060 Kol €K-TOV-VOTEP®Y  0&OAOYNOY TOV GLOTNUAT®V  LVNAATNONG
AVTIKEWEVOV, AdpPavovtag vmdym OTL 1 ¥PNON TOVS OVOUEVETOL VO
enektabel oty emoyn tov “Internet-of-Things”. Ondte, to dpOpo Eexva pe
pio GOVTOUT| EMOCKOMTNGN TOV VPIGTAUEVOV EPEVVITIKMV TPOCTAOEIDV.
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2. Xyetun Biphoypagio

H «modtto mAnpoeopiacy avoeEpeTal GTnV EPELVNTIKN TEPLOYN OV
OlEPELVA EVOAAAKTIKOVS TPOTOVS Yol TN UETPNON TNG «KATOUAANAOTNTO-Y10-
xpnon  (fitness-for-use) [1]» g mAnpogopiog oto mAoico evog
TANPOPOPLOKOL cvothpatos. H mowdtnta mAnpopopiog ivar moAvdidototn
évvowr [1] ko n oyxetikn PProypapio mposeépel Aemtopepng Ta&vounon
TOV EVOALOKTIKOV OGTACE®V TNG. ZVYKEKPIUEVA, 1 TaStvounomn opiletl Eva
Baocwd ovvoro amd  SWGTACES NG TOWTNTOG  TANPOPOPig
ocounepthapfoavopévor tov  axpifela, wAnpoéTNTO,  CLVOYN KOl
EMKOALPOTOINGT] OTO OTOI0 EMKEVIPAOVETOL 1 TAEWOYNPIOL TOV EPELYNTAOV
[2].

210 TAQIGIO TOV GLOTNUATOV YYVNAATNONG OVTIKEWEV@V, 1 ovOTTLEN
mg teyvoroyiog RFID ®¢ péoco yoo v moapoyr, oxeddV GE TPOYUOTIKO
xPOVO, 0pATOTNTA TNG EPOSIUCTIKNG AAVGIONG, 0O YNGE TOVG EPELVNTES VAL
OlEPELVIGOVY TIC EMUMTTAOGELS TNG aKPPNG mAnpopopiog BEéong Quomv
OAVTIKEWWEVOV OTNV  €MIO00N KPIGH®V  OladIKACUDY TG EPOSIGTIKNG
alvoidag [4-5,7-8]. H ocvvels@opd TOUG OMOKOAVTTEL TS EVOALAKTIKES
HOPOEC TOL GULOTNUOTOS LYVNAATNONG OVTIKEWEVOY, OGO 0QOopd GTa
emAeypéva onueia Kataypaens, {6mMG GLVEICEEPOLV OLUPOPETIKY] TOLOTNTA
™G TAnpoeopiag BEonG Ko, KoTé GUVERELN, EMYEPNUATIKA O0QEAN. Evod
TOPOOOCIOKES PETPIKEG KOl LOVTEAQ TNG TOLOTNTAS TANPOPOPING UTOPOVV
va  a&loAoyodV OTOTEAEGUOTIKA TNV TOWOTNTO TANPOQOPlag o€ €va
UIKPOOKOMIKO (micro)-eminedo, ONAdN ava oMUEl0 KATOypaENS, LU0 TUTTIKY
(formal) mpocéyyion mov vo aglohoyel v modtnTo. TANPOPOPIaS Yo TO
GUOTNHO MG CVVOAO £50KOAOVOEL VoL Agimel.

H moapovca épevva cuvelopépel pe éva poviého mov aflodoyel v
To10TNTO TANPOPOPING GE HOKPOSKOTIKO (Mmacro)-eminedo, ONAad ®¢ T0
dOfpoiopa TV TANPOPOPLOV OV GLAAEYOVTOL OO TO JIKTVLO TV oNUEi®V
kataypoens. EmmAéov, m  extiunon ¢ mowdtnrog  mAnpogopiog
EVOOUATMOVEL TNV KAVOTNTA TOV GLGTHLOTOS VO KOTOYPAPEL SLOPOPETIKA
enineda tomofénong etwétag. Eva tétolo poviédo Bo pmopovoe va
ypnoonomBei amd Toug LIEHBLVOLS AYNG ATOPACEDY DGTE VO EMAEEOLV
TN OTPATNYIKN EPUPUOYNS TOV CLUCTNUATOV 1YVNAATNONG 0G0 apopd TO
oLVOMKO aplBud TV onueiov Kataypoeng kol to PEATIoTO Eminedo
tomofétong etikétac. H emdpevn evomta mapovotdlel 10 Hoviélo T®V
EVOAAOKTIKOV OLOUOPPAOCEDV TOV GCUCTNUATOV LYVNAATNONG OVTIKEIUEVOV.

3. Movtehomoinen ™S  AwWHOPPOGNS TOV  XUGTNHATOV
IyvnAdtnong Avrikeypnévev

‘Eva cvotua tyyvnAdtnong avTiKelnévey Xl 6TOY0 v KOTaypagel TV

Tapovcio kol vo avoyvopilel To oVTIKEINEVO OTIC OPOPETIKEG BEaELC

HETOED TOV OTOIMV KIVOUVTOL, MOTE VO TOPEXEL TPEXOVCO TANPOPOPINL Yol
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™ Béon tov aviikelévov. Zovakoiovda, avtéc ol BEcelg petaTpénoval oe
onueia Kataypaeng mov dtoPdlovv Ta avTIKEIPEVO TOV KIVOOVTOL OVALEGH
toug N otékovtanr oto onueio. Ta avtikeipeva ovoayvopilovior amd v
eTIKETA TOVG (T, YPAUU®TOS KOdwkag/ barcode, RFID gtikéta) mov mepiéyet
TNV TOVTOTNTO TOVG.

Enopévog, éva Zoomua Iyvnidtmong Aviikeipuévov opiletor og éva
diktvo onuelov kataypoaeng mov dwPdler kot evromilel avtikeipevo pe
etkéta. [ mopdostypa, 6 KOTAGTAUATO ALVIKNG TOANGNGS, Vo VST
yvnAdnong eivan éva diktvo and RFID avayvaoteg, eykateotnuévoug e
paplo (avtéc elvar o1 Bécelg Twv onuelov KaTAYpOPNG), TOV GUPDOVOLV
tepdya mpoiovtog pe RFID etkéro. Avtiotoygo, oe emyeipnoelc, €va
Olktvo omd Ccap®TEG, EYKATESTNUEVOUG OTIS €1GO00VE TV TUNUATOV,
dwpadet g €Eumveg kbpteg (smart cards) Tov epyalopévev Katl erainBevet
TNV TAVTOTNTA TOVS, DGTE VO, TOVG EMTPEYEL TNV £1G00.

[Mopamnpdvtog TIC Poég TOV AVTIKEILEVOV, avayvopilovTol ol SloKpITES
0éceig mov pmopel va katalappdvovy To aviikeipeva péca 6to ypovo. Etot,
npocolopilovror 6Aeg ot mBavég BEoelg 6oLV UTOPOLV VO KATOYPOPOVV
avtikeipeva. Oume, povo avtikeipevo pe etkéta dwfalovior ota onpeio
Katoypoens. Q¢ €k TOLTOVL, YO TNV KOTOOKELY, €VOG GLGTNUOTOG
yvniamong  avtikelévoyv  ypewdletor  vo omogacitotel  mov B
KOTOYPAQOVTOL OVTIKEILEVO KOl O 7Ol EMIMEON TOV OVTIKEWEVOV Oa
emkoABel  etikéta ®ote va  avyvebovior omd 10 ocvotmuo. [
napdoetypa, RFID avayvooteg o€ pagla  AOVIKOV  KATOGTNUATOV
capovovv mpoiévta pe RFID etwéro emucolinuévn oe eninedo tepayiov:
aAAd, otV €i6000 ™G amodnkNg, 10 TPOocOTIKO eraAnBevet T1g TaporaPEC
cOpOVOVTAG To TPoidvTa pe barcode eTikéTo €MKOAANUEVY G€ €MimEdO
ToaAETag Kot Kipotiov.

Apa, po SLOHOPP®GCT €VOG GLGTHUOTOS TYVNAATNONG OVIIKEWWEVMV
opiletan ¢ M emAoyn ¢ Béong TV onueiov KaTAypoPNS Kol TOV
EMMEOMV TOV OVIIKEWEVOY Tov Bo emwkoAAnbBel etkéta, @ote Vv
aviyvevovtal amd To cLoTNUO (AT lval TO EMiMEDO TOTOOETNONG ETIKETOGC
T0V ovoTNUATOG). Ondte, EVOAMUKTIKEG OSWOIUOPPADGELS TMOV GLGTNUATOV
YVNAGTNONG OVTIKEWWEVOV TPOCOEPOVTOL OVOAOYO UE TS TIHEG TV OVO
TapopETpOV Sopopemong: ™ 0éon Tov onueiov kaToypoeng Kot To
eninedo TomofEnong eTiKETOC.

2T TOPAKAT® Tapaypagovs, ypnoonoteiton Ocwpio I'pdoov yuo
LOVTEAOTOINGN TOV  EVOALOKTIKOV OLOHOPPDCEDV TOV  GLGTIUATOV
YVNAGTNONG  OVTIKEWWEVOY  ©OC GLVAPTNON TOV  OVO  TOPUUETP®V
SLUOPPMOTG.

‘Evag ypapog ponc avtikelpnévov eival évag katevbuvopevos, omlog
ypboog G=(V,E) mov amotereitan amd 10 cbvoro V tov kOuPmv tov pali pe
70 6UVoAO E TV axpdv, Tov avTioToyovy oTIg KOTEVBUVOUEVEG GUVOEGELS
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peta&y tov kopPov. Kabe kopPog mopiotdver pa dwokpiry 0éon mov ta
OVTIKEILEVO EMIOKENTOVTOL AVTIGTOU(O, Ol OKUEC OVIUTPOGMOTEVOVV TIC
peTaPAoElg TOV avTIKEWEVOV HETASD TV BEcE®V.

O yYpaQog pong aVTIKEWWEVMV TEPLYPAQETOL amd TOV Tivaka yertviaong L
OV HOVTEAOTOEL TIG LETAPACELS TV OVTIKEIEVOV HETAED TV Bécemv. O
L givan évag tetpayovikog wivokag N XN, 6mov N 1o iAffoc twv Bécenv.
Kd&be otoyyeio tov L maipver dvadikéc tipéc g €éng: [, =1, €av ta

ij
;=0.

)

ovtikeipeva petafoivoov amd ™ Béon [, om Oéom [, oAhag, !
Eniong, av i=j, t6te [, =0, yoti dev vrdpyovv Bpodyot.
H tym g petafintg Béon tov onuelov Kataypaeng pLoviehonoteito

pe éva mivaxa ot CP mov avagépet tig 0éoelg L ¢mov 10 avTikeipeva

katoypdgovtol. Kabe otoreio tov CP maipvel dvadikés tuéc og e€ng:

L givon évar onNpeElo KaTaypaens oAMAOC,

Pa=1 gay n avtictoyn 0éon
Py =0, Agdopévov g petokiviiong ovtikeyévav petald tov N
dakprtdyv Béoemv mov avapépoviar tov mivako yerrtvioong L, o CP givan

évag mivokag otAn Nx/ Kot KGBe SopOpe®OY] TOV GLUGTHUATOG EYEL

N
2.y <N onpsia kataypapric.
1

Avtiotoyo, N T ™G MeTaPANnTC emimedo TOomOBETNONG ETIKETOG
oyxetietar pe TO EMMESO TOV OVIIKEWEVOV TOL OVATOPIGTOOV TNV
lEpapylkn  oxéon  eUeO®AgLONG TV aviikelévov.  To  ovvoAo

L 2 . K} mePIKAEiEl To emimeda TV oaviikewévov, ue K 1o
Kopvoaio erimedo. ‘Eva avtikeipevo lov-emmédov Ppioketar otov mubuéva
™G epapyiog Kot dgv mePLEYEL avTIKEIpEVA. AlepyOpEVOL TV 1Epapyio TPOg
r r r .th /4 r /4 /4 r
o Kato, ke aviikeipevo ! -emmédov pmopel va eivarl éva avtikeipevo
. th

YOVEQG TOV TEPLEXEL (D" _emmgdov avtikeipeva. To mapdderypo, ot
Mavikn Propmyovie, wa maréto (K :3-snin880) nmepiEyel Kot (20-
eminedo) Kot éva KiPaTio mepiéyet tepdyta (1o-gninedo).

YvvakoiovBa, n T ™ peTaPAnTG eminedo TOmMOOETNONG ETIKETOC
povtedomoteiton pe éva mivaka ypapur, LL mov avapépel to emnineda tov

avTIKEWEVOV oTa omtoia Bo emkoAAnOel eTkéTa, dcTE vo aviyvedovion omd
10 ovotnua. Kébe otoryeio tov LL maipver Svaducés Tipés g eng: I, =1,

+th
v 1o avtictoo J/ -emmédov avtikeipevo gépet eTikéTar oAdg, I, =0.

INo K dwkprtd enineda avrikeipévov, o LL givar évog mivakag ypouun
K

IxK kot KGOe OopudpemON TOV GLGTHUATOS KOTOYPAQEL Z:ll1 <K
1
EMMESN OVTIKEUEV®V.
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Telkd, kdOe SOPOPP®ON TOV GUOTHUATOG LYVNAATNONG AVTIKEUEVOV
exppaletal ®¢ ovvaptnon TV OVO  UETOPANTOV HE TO YWOUEVO
C=CPxLL. O mivoxag dwpdopewong C avapéper mown eminedo
AVTIKEWWEVOV KaTaypdeel To chotnuo kot og moleg Béogic. O C eivon évag
nivakog (N x1)x (1x K) = N x K , 6mov kébe ctotgeio ¢, =cp; x Il ; maipvet
dvadikég Tpég g eéng: ¢; =1, edv 10 chomua avigvedet llf?-smnéé‘)ov
avtikeipeva pe eticéta otn Béon Pi- ahwg, ¢; =0.

Yy enduevn evotnta, 1 TANPOTNTO TNG TANPOPOPINS TOV GLOTNUATOV
yvnAamong  avtikelévoy  poviedonoteiton  Pdost Tov  pobnpoticod
HOVTEAOL NG Spopemong twv ocvotnudtov (PAére Ilivaxka 1) ko
delyvetar mwg m  mwAnpdTMTO TG TAnpoopiag efoptdTor  amd N
SO pP®O).

Awpopooey C Tov Zvemuiarov Iyyniarneng Avrikeipévay

Pu
o 2| og . , P, eminedo TomobETong eTKéTag
& g | 0¢on Tov onueiov kotaypagis CP = _
E3 LL—(llu I, ZLK)
g g
E ‘§_ CPni
=~ ’ ’ -th 3
= <) cp, = 1, eév n avtictoym Oéon [ ; €tvan éva lll = 1, £dv 10 avtictoio ]t -EMMESOV
onueio kataypagng aAlag, Cp, = 0 avTiKeipevo EPEL ETIKETA: OAMMG, ll1 = 0
C=CPxLL
cpy (epy, x )  (ep, x1,) ... (cp, <)
co| P, W, Uy . l)=C-= (cpyy x1L,)  (epy x1y) o (cpyy x 1)
Pm (cpyy x Uyy)  (epyy xUly) oo (epy X U)

. . , ; th . . . ,
c.. =1, g6v 10 odompo aviyvedel avtikeipeva lll j -emmESOL pe eTcéta ot Béom Cp;; - oA,

c; =0

(2N 1) x (2K —1) EVOALOKTIKEG SLOLLOPPDOGELS C

Mivakag 1. Movtehonoinon g Atapdpemons tov Zvetnudtov Iyvnidtnong
Avtikeyévav

4. Movtehomoinomn g lIAnpotraog IIinpogopioc Tov Zvotnudatmv
IyvnAdtnong Avrikeypnévev

O ypapoc poNG OVTIKEWWEV®VY ameEKOVILEL TAL TPOTLTOL TTOL OLETOLY TN PON

TOV AVTIKEILEVOV Kol ad aTOV e£AyETOL KAOE LOVOTATL POTG AVTIKEIUEVMV

mov givat éva cOvoro and dwukpirég 0éoeis {1,1,,....1, 1 }, dmov kabe Levyog
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(I,1;) ovtumpocmmevet T peTdPoot avitkelpévoy and ) 0éon l

l.

I

Kobng avtikeipeva pe etikéta dwaoyilovv €va povomdri, to cHoTnUa
YVNAGTNONG OVTIKEWEVOY  KOTOYPAQEL UL POon omd yvaplo Kivnong
OVTIKEWUEVOV NG HOPPNS (TOVTOTNTO OVTIKELEVOD, XPOVIKY oTIyun, 0o
ONUEIOL KATAYPUPNG) TOL AVAPEPOVV TIC YPOVIKES OTLYLEG TTOV OVTIKEIEVA
pe etkéta dumépocav M otdbnkav o€ onueios KOTAYPOPNG TOVE® GTO
povomdtt. o mopddetypo, o€ KOTACTAUOTO MOVIKAG TOANONG, COPMTEG
YPOUUOTOO KOJIKO oTo Tapeio (onueia Kataypaeng) owfalovv to barcode
(tovtonTa) kGBe TPOIOVTOG Kol KOTOYPAPOLV TS OYOPES TV
KOTAVOADTOV.

H povtedomoinon 1ng mowdtmrog mAnpogopiog piag pong omd
Katoyeypappéva xvapla kKivnong avé povomdrt yivetat pe v vmobeon nwg
dev VIapyovv AovOOGUEVES AVAYVOGELS OVTIKEIUEVOV KOl 08V ELGAYETOL
YPOVIKN KABLGTEPNON OVALESO GTNV TPOAYHOTIKY PO KOl TNV KOTOYPOET|
TOLG. Apa, Hot PO OO KOTAYEYPOUUEVO, XVAPLO KIVNONG OVTIKEIUEVOV 0VE
povomartt ivar axpiprg (accurate) kot £ykoupn (timely) vod v évvola 6Tt
KGO YvapL KIvnomg aVTIKEIEVOL PEPEL ETKOLPOTOMUEVT], YOPIG GOAALOTO
TANPOPopia yia Tr OE0T TOL OVTIKEUEVOU.

SOppova pe tovg peremtés, my. [1, 9], n TAnpoéTa TG TANPOPOpPiaG
opiletan cuvnbwe, aveEapTNTOE TANIGIOV, MG «1] VOAOYIOL TOV TIUMV TOV
KOTaypaQovTol TPog TIG TIWEC OV Bol UTOPOVGOV VO £XOVV KATOYPAPED.
Avtd 10 «OomOALTO TPOTLTO Yo TNV TANPOTNTO TOL amoterel omueio
avaeopds [9]» vioBethOnke kot peTtovclONKe GTOV AKOAOVOO OPIGUO:

H minpomta minpopopiag evOc GLGTALATOS (Y VNAGTNONG OVTIKEWEVOV
avd povordtt pofc avtikepévav PC exppaletar wg avoloyio Tov yvapudv
Kivnong oavtikelévoy (TouTOTNTo OVTIKEWEVOD, YPOVIKY oTiyur], 0éom
ONUEIOV KOTAYPAPNG) TOL €YOVV KOTAYPUQPEL TPOC T YvAaplo. oL Oa
UmopovGaV vo £X0VV KaTaypaQel, E4v OAeG 01 BECEIC TOV LOVOTOTION NTOV
onueio kotaypapng Kou o€ KGOe emimedo aviikeévov elye tomoBetnOel
eTkéTa Yo v, oviyvedetor amd to cvotnua. [aipver tipég petad 1 (téhela
TApNe) kat 0 (TePLoGOTEPO ATEANC).

Enopévmg, o pon and xotayeypoppévo xvaplo Kivnong avikelévav
o€ éva povomdtt givor TANpNG novo edv Exel kataypapel kdbe aviikeipevo
o€ OAeG TG BE0€1C TOV HOVOTATION KOOMG TIG OATEPVA 1 CTEKETOL GE QVTEC.
Ouwg, ovtd mpovimobétel Eva cVOTNHA tYVNAATNONG AVTIKEWEVOV UE OAEC
TG 0éoelg o100 povomdrtt va givor onpelo katoypaeng, KoOOG Kot
tomofétnon etkétag o KAOe EMIMEO OVTIKEIWEVOL TOL SMEPVA TO
LOVOTATL (OOTE VO KOTAYPAPETOL. Apa, 1N TANPOTNTA TANPOPOPIaS €VOg
GUOTHHOTOG YVNAAUTNONG OVIIKEWEVOV OVOL LOVOTATL PONG OVTIKEWUEV®V
eCaptdtar amd TN OUOPE®CT TOL GLOTHUOTOS, ONAadY| amd TiG dVO

i otn Béon
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petaPAnTég dStapdpemong: tn Béon TV onuelwv Kataypaeng Kot To £Tinedo
TOmo0ETNONG ETIKETAG. XTIG EMOUEVEG TTAPAYPAPOVS, ALTO YiveTol QAVEPO
péc® ToL poBMpaTiKod HOVTEAOL NG SOUOPP®CNG TOL GUGTNHOTOS MG
GLVAPTNGTN T®V 600 TAPAUETPOV SAUOPP®ONS, OG EENG:

[a v omlomoinon TtV HOONUOTIKOV EKEPACE®V TNG TANPOTNTOC
mAnpoeopiag, yivetar n vrdbeon mwg eite éva avtikeipevo dwomepvd gite
oTéKETOU G€ £va onpeio Kataypaens, LOVo Eva yvapt kiviong KoTaypapeTal.
Mo moapddetypo, 0tov ota pdeo Aovikod kotaotiuatog vrapyovy RFID
aVOYVOOTEG, TO (VAP 7OV  TOPAYOVTAlL OovA TEUAYO TPOTOVTOC
avtipetoniloviol og éva.

O mapovopootig tov kKhdopatog PC avaepépel Tog po aviikeipevo pe
eTKETO, 7OV Oppéovy  UETaEy  Twv  Béoewv  €vOG  LOVOTATION,
Katoypagpovtol o OAeg T1G Béoelg pl Tov povomatio, Tov GAo AELITOVPYOLV
o¢ onueia xotaypaene. Etotl, yio po aviikeipevo mov Siappéovv éva
povomdty, (po x pl) yvapro kivinong koataypdeovtal, Lrd Tov OpO OTN
OLOUOPP®OT TOV GLGTNUATOG LYVNAATNOoNG OAEG Ol BE0ELG TOL HOVOTTATION
va givorn onueio Kataypoenc, Kabmg Kot To EMIMESD TOV po OVTIKEILEVAOV VO
€YOVV ETIKETA Y10 VO, KOTOYPAPOVTAL.

O cuvolMKkde aplpdc Tmv avTKEWEVOY po mephopuPdvel Oha ta -

. th

emmédov avtikeipeva mov mepéyovion ot (D7 gmmédov avticeipeva
yovéa, omov i3{l, 2, .. ,K}, pe K 10 xopvgoio eminedo. I'a
mopdoetypa, otav éva kipotio pe pmopes (20-eminedo) mov mepiExel 15
kovtd (lo-emimedo) Swumepvodv TV €l60do NG amodNKng Avikon
KOTOGTHHOTOG, plx po=1x(1+(1x15)) =16 xvéplo Kivnong
KOTOYPAPOVTOL GUVOALKA.

Avrtictoya, 6tTav po aviikeipeva dtappEéovv Eva LOVOTaTL, 0 aptBunTig
T0v  KMdopatog PC  avoeéper  tov  mpaypotikd  aplud  tov

«th
KOTOYEYPAUUEVOV YVopLdV kivnong aviikeévoy. Onote éva J/ -gmumédov
avTiKeipevo dromepva N otéKeTan o€ o OEom L €VOG LOVOTOTLOV, €VOL YVAPL
Kivnong Kataypdoeetor povo €dv ot SLOUOPG®OT, TOV  GLGTHLOTOG
. th
yvnAdtong n 0éon L givon onueio xatoypagic kot ta J -emmédov
avTikeipevo @épouvy etikéta. AMG, N kavotto poag dtapopeoong C tov
«th

CLOTAMATOG Vo KoTaypaget éva J -gmmédov avtikeipevo ot Oéon L 100
povomoTion £xel poviehomomOei péom Tov yvopévov €; =cpy X I dmov ot
dvadikéc twéc cp, kv l; tov mvekov CP wouw LL avogépovv €dv
vmapyel onueio xotaypaenig otn 0éon I (Pi =1) xar j"-emmédov
avtikeipeva éxovv etikéta (lh; =1), avtictoyya. Emopévag, 6tav éva -
emmédov avrtikeipevo dappéet éva povondrt (1,1),...,(1,,1 ) pe pl dokprrég
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pl
Béoelc, Eva ovoTNHO YVNAGTNONG KATOYPAQEL Z‘cpi1 x Il xwioews. Eto,
1

OTOV po aVTIKEIPEVO O1pPEOVV £VOL LLOVOTIATL, TOL KOTOYEYPUUUEVA XVAPLOL
po pl

kivnong cobvron e ZZCP[I xIL;, ue 1 va maipvel Tipég omd 0 GHVOAO
1 1

{L2,...w,x} tov pl Soxprtdv OE6EMV TOL GLVIGTOVV TO LOVOTATL Y10l KAOE

OVTIKEILEVO pE TO S1kd Tov " -eminedo. 10 MOPATAVOD TAPASELY O IE TIG

umopeg, €v to onueio Kataypaeng oty €i60d0 ¢ amofnkng Aovikon

KATOOTANOTOS KoTaypdoet poévo kifodtio kot 1o Kipdtio pe 15 pmidpeg
po pl 1415 1 1

15 15
nepve, tote D epy <l =2 D (Ixll )= (Ixll )+ (Ixlf)=(IxD)+D (Ix0)=1
1 1 1 1 1 1 1

xvapLo Kivong KoToypaoovtol GUVOALKA.

IIpotnte [MIAnpogopiog TS Alapdépemong Tov Zvetnuatov Iyvnidtnong Avrikeipévov,
OV@ POVOTTATL POT)S UVTIKELREVOV

PO # avtikeipévov mov Sappéovy 1o povondrl, PO = 1

LLOVOTTATL (ll, lz),...,(lw,lx) e dakprrég Béoelg pl <N , N.# Sroxprrdv Bécemv povomation

Z (object _identity, timestamp , capture point_location )

PC = o =
Z z (object _identity , timestamp , capture point_location )
1 1
pe Z(object_identity, timestamp, capture point_location)
B po x pl
pl "
1)
Z ep oy x Uy éva J  -emméd0V OVTIKEINEVO dlopPEEL TO
PC = IT povomdr ( PO = 1)
po pl
z Z Xl PO > 1 avuieipeva Srappéovy to povordat,
pPC = 1 .
po x pl KGOe avtikeipevo el to 81k6 tov J -eminedo

1 moipvel TYéG amd To GHVOAO {l, 2, W, X } TV pl Stokprrdv BEcE®V TOV GVVIGTOVV TO HOVOTATL

Mivaxkag 2. Movtedonoinon g ITAnpomrag ITAnpogopiag ™ Awpdppwong twv
Svompdtov Iyvnidtnong Avikelévov, ova LLoVOTATL POT|G OVTIKEEVOY

Tehkd, n podnuotikny Exkepacn g mANpotnTag mAnpoopiag (ITivakag 2)
emPePaidvel TOC N TARPOTHTO EVOS GLOTHUATOS LYVHAGTHONG OVTIKEIUEVWY OVG.
Hovomatt pong oviikeyEvoy eEoptdrol omd T SUOPE®CN TOL GLOTHUATOG,
dnAadn ) Géon Twv onueiwy KATAYPAPHS KOL TO ETITEOO TOTOOETHONGS ETIKETOG.

5. Xopmepdopata
To &pBpo mapovcidlel o TPAOTN TPOGEYYIOT Y10 TN LOVTEAOTOINGN TNG
To10TNTOG TANPOPOPING TOV CLGTNUATOV TYVNAATNONG OvTIKEWEVOY. To
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HOVTEAO YPNOUOTOLEL ol TUTTIKTY onpeloA0Yia, Tov Paciletar ot Oewpia
[phowv, dote va yaptoypognost Tig B€celg kol TG UHeTAPACES TV
AVTIKEWEVOV 6T0 TAioLoL €vOG OIKTVOL onueiwv Kataypaens. Evd n émg
Topa €pevva afloloyel TV mOOTNTO. TANPOPOPING GE WIKPOOKOMIKO (Mmicro)-
eninedo [4-5,7-8], dMNradn avd Béom, to mapovoialopevo poviélo efetdlel To
dikTLO TV BécE®V OV TTOPAKOAOVOOVVTAL OO TO GVGTNLO Kol MG EK TOVTOV, TO
OTOTELECUO. TOV WOVIEAOL UTOpel vo. ypnolpwomombel ¢ Uio HETPIK 7OV
yopoktnpiler TO ovOTNUO GUVOAKE.  Avt] 1M wWwwnta  opiletor oG
«KATOYPOWILOTHTON TOV GLUOTHUATOG YVNAGTNONG avTIKEWEVDY, EKPPACETOL 0o
10 Pabud g modTNTAG TANPOPOPIOG KOl CLVERMG, OTOSEKVOETAL TMOG
S10POPOTOLEITOL COLPDVA LE TO EVPOC TOGO TOV HIKTVOV TWV CNUEIWV KATUYPOPNG,
0G0 KOl TV ENMESDV TOV OVTIKEWEVOVY TOV TOPAKOAOVOODVTL ATTO TO GUGTNUA.

Avti 1 épevva €xel Bewpntikn Kot TPaKTIK cvvelceopd. [lpmtov, og
avtifeon pe TV TAEOVOTNTO TOV UEAETOV OEOAOYNONG TNG TOLOTNTOGC
TANPOQOpPiag TOL  YPNGWOTOOVV TOWTIKEG  HeBOdOVG  (T.y. HEAETES
TEPIMTOONG), TPOCOUOIMOT 1 £PELVO EPOTNUATOAOYI®V [6], Wa Tpoaeyyion
emiyeipnolokns Epevvag viobeteitar. To mpotevdpevo HOVTEAO KAVEL TO
TPAOTO PriHa Yo T SIOUOPP®ON UK CUCTNUOTIKNG Kol exionung pnefdoov
OV UETPE OVTIKEWWEVIKA TNV TOOTNTOS TANPOPOPINS T®MV GLOTNUAT®V
yvnAdmnong pe Paon to €VPOG TOV IKOVOTHTOV TOVG YO OVOYVMPLoTN Kot
KOTOYPOPN TOV OVTIKEYLEVOV.

Oco agopd otV TPAKTIKY] GLUPOAN NG £PELVOG, TO TPOTEVOUEVO
HOVTEAD UTOpEl va epaplooTel Yoo 000 Olakpltovg TOHTOVS EKTIUNONG TNG
TO10TNTOG TANPOPOPIOS TV GLUGTNUATMOV TYVNAATNONG OVTIKEILEVOV. ZE Lo
EK-TOV-TPOTEPWV  0ll0l0ynon, TO WHOVIEAO pmopel v a&lohoynoel TG
OTOUTIOELS GE TOLOTNTO TANPOPOPING EVOG GUYKEKPIUEVOD GLUGTNOTOG KOt
va vootnpi&el T ANYn omoeacemv oxedOGHOV. AgdOUEVOD TOV, OKOUOA,
OPKETE PEYAAOV KOOTOVG TPOUNOELNG KOl EYKATACTUCNG TOV TEYVOLOYIDV
aLTONOTNG ovoyvodpiong kot Katoypagns (Automatic Identification and
Data Capturing-AIDC), 1 a&io Tov povtélov evioyDETOL Kol Ol SLOKNTEG
EMYEPNOEDV UTOPOLV VO TO YPNOUYOTOMGOVY Yid TNV 0E0AOYNoN NG
amOd00NG TOV EVOALOKTIKOV Stopoppadcenv Tov AIDC-cuotnudtov kot
TOV OTPOTNYIKOV VW0OETNONG TOVG. AVTIOTOWO, 0 UIO EK-TOV-DOTEPWV
aé1oloynon, 10 povtélo pmopel va aloAoynoeL TV TodTNTA TANPOPOPiag
VIAPYOVTIOV GUOTNUATOV TYVNAATNONG OVTIKEIMEVOV KOl VO ETLOTLAVEL
BeAtidoec.

Q61000, TO TPOTEWVOLUEVO HOVTEAD £XEL LEYAAD TTeplBdplo PeAtimong kot
enéktaong wote va eEelybel oe éva mANpeg mAAiIGO0 0E0AOYNONG TOV
CLOTNUATOV YVNAdTNoNG avtikelwévoy. 'Eva tétoto mhaiclo Ba mpoteivel
ovoyetioelg avapeca oto Pabud KATOYPOYIHOTNTOG €VOS GUOTNUOTOSG
yvnAdnong Kot  GAAEC  OCULYKEKPIUEVEC OOOTACELS 1TNG  TOlOTNTOG
mnpoeopiag 1yvnAdtnong (my. oxpifeldr kot emiKopomoinomn) oL
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Tpoceépel. "Yotepa, avtd to miaicto Ba pumopovcoe va ypnoipwomombel yo
M oLYKpTikn a&loddynon g moldtnTag TANPOPOPItG TOV TPOCPEPETAL
amd SOPOPETIKES oTPATNYIKEG VIOBETNONG TG TEYVOLOYIOG GTNV OALGION
€POOIAGLLOV.
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Avt 1 épevva €xer ypnuatodomBel amd 1o Idpvpo Mmodocdhkn
(http://www.bodossaki.gr/) HEG® VLOTPOPIOG OOAKTOPIKNG EPEVVAG Y10 TOL £T1)
2005-2009.
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Iepiinyn

Ot aocOpuateg Kot Kwntég teyvoloyleg emTpémovv oTadloKd TNV
EVOOUATOOY KOVOTOU®V TANPOPOPIIKAOV GLOTNUATOV o€ OAa TAEOV Ta
nePPAALOVTO, LETATPEMOVTOS TAL GE «EELTVOY 0L EMITPEMOVTOG YPNOTH VAL
Kveltoar kot vo dpaoctnplomoteital ywpic oxeddv kabOA0L TEPLOPIGLOVG.
Hrapodoo épevva emiyeipel va efetdost v amodoyn TovV SdyvuTomv
TANPOPOPLOKDY CLOTNUATOV GeMEPIPAALOV  povoeiov péca amd TNV
avanTuéEn €vOg epevvNTIKOD HOVTEAOL TO omoio Paciletor cevmdpyovoeg
Bempieg amodoyng X kar ot PipAoypapio LEAETOV ETICKENTAOV LOVGEIMV.
To povtéhoeEetdomke pe ™ Ponbela eumepikdv dedopévav (n=174) ko
péoa amd to omoteléopoto emPeformdnke o poOAOg ™G avTIAAUPAVOLEVIC
EVYPNOTIOG KOl YPNCWOTNTOS Yo TNV Omodoyn T€Tolwv cvotnudtov. Ta
amoteAéopato  vmoypoupiloov  mopdAAnio Tt onuocioc TG
KOVOTOKOTNTOG TOL XPNOTN Yo TV 0od0yl TOV GUGTHUATOG, KABMG Kot
Tov emTpenoOuevov Pabupov dadpaons. Emiong, avadeikvdovv 1o Pabud
Evoopdtoong tov ovotiuotog ®G  KeVIPKO  mopdyovto Yoo TN
Yvykévipwon g [Ipocoyng tov ypnot oy KOpla dpactnprotnta, Kabmg
Kol ONUOVTIKEG dlopopés petalh towv ovo EOAMV Gg OTL agopd TNV
mAsoynoio tov efetaldpevov mapayoviov. H épevva kotainyer pe
BePNTIKEG KO TPOUKTIKES EQUPLOYES TOV ATOTELECUATMV KOl TPOTAGELS Y10
tov oyedlacud Adyvtov I1X yia tepipdirov Movceiov

Aé&Eerg Khewond: Aldyvto TANpopoplokd GuGTHULOT, ATodoy TEXVOAOYIaG,
TANPOPOPLOKA CLUGTILLATO LLOVGEIDV

1. Ewsayowyy

Xapn otig texvoroyikég e&elielg, vén «dLiyvTa» GUOTHUATO EVOOUATMOVOVTUL
o010 TmepPdAlov, GLAAEYOVTOG TANPOQOpieg Omd OVTO (OCTE GCLVEYDG VO
enavanpocsdlopilovy TV AElTovpyic. TOVG KOl VO, EKTANPAOVOLV TIG OVAYKEG KO



56 AotpoAdfog

embopieg Tov ypNnotn pe eLOKO TPOTO, YWPIG va kabiotator amoapaitnTn M
gvepyonoinon 1 emPePaicnon amd pépovg tov [1]. Avty 1 Waitepn @von TV
Atdyvtov TIZ Tovg emiTpénel vo S1EKIIKOVY TNV TOPOLGI0 TOVG G OAX GYEDOV TA
nepiPailovta, petatpénoviog ta og “évmva”’. H mapodoa épevva emkevIipdveL To
EVOLIPEPOV TNE 010 TEePIariov Tov Movceinv, kabde to S1dyVTo GLGTANTO
UTOPOHV VO ATOTEAEGOVV £Val YPTICLUO EPYOAEID Y10 AVTA Y10 TPELG KLUPIG AGYOLC:
Ta povoeia onpepa avalntovv tpdcoPacn oe TEPICCOTEPEG KOWVAOVIKES OPAdES, [2],
TO €V OLUVANEL KOO TOVG EAKVETAL WOOTEPMG OO KOLVOTOWNES EQPAPHLOYEG KOl
oLoKeVEG [3] Kot TEAOC, TO EVOLOPEPOV TV LOVCEIMV Ylo TETOL0 GUGTAWATA Eival
NoN katayeypopupévo kabdc To GLOTAUOATE OVTE TPOCPEPOLV OLAdPACT KOl
yoyayoyio, Kot Gpo UITOPOVV VO OOTEAEGOLV LU0 TANTEOPUO HABnong Kot
EMKOWVMVIOG, YOPig Vo MPapdVOLY AELTOVPYIKA 1 oloONTIKG Tovg ekBeciokog
YOpovg [4].

Av kot vdpyel TANOMPO HOVTEA®V ammodoyNg Kot vIoBEToNG TEXVOLOYiaG, N
OYETIKN €pguva oty mAsoynoia tng deayetor e£etalovtag EpYOCIOKEVTIPIKEG 1
OTTOKAELIOTIKA YPNOTIKEG EQPAPLOYES KOL GLGTNUATO, VTOBETOVTOC TOPAAANAL TG T
YPNOM TOLG €ival GLOTNUOTIKN Kot dwapkng [S5]. AvtiBeta, m mapovoo Epgvva
npooeyyilel v amodoyn kat vioBétnon Awdyvtov IIE and pepovouévovg ypMoTeG.
Yvuykekpyéva, e&etalovtal ta Waitepa YopakTnplotikd tov Aldyvtov [1X oe
GUVOLOGHO LLE TOV EVKALPLOKO YAPOKTN PO TNG ETICKEYNG GE LLOVOELD, GTO 0O10 Ot
YPNOTEG E1GEPYOVTAL OPEVOS €0EAOVTIKG, KOl APETEPOL GTOXEVOVTOS GTIV (TLTN
EMUOPOMOT] KOL GTNV YLoy®yio.

2. Ozwpnyriké Yrnopalpo

To Bewpnrikd voPabpo tng Tapovcoc Epgvvog avarticoetal fdosl Bewplov
Yo TNV ovOp®dTIVIN GVUTEPLPOPE, O 1 Oewpia TNG ZYESUGUEVIC ZOUTEPIPOPAS
(Theory of Planned Behaviour) [6], n O@swpia Tng Attioroynuévng Apdong (Theory
of Reasoned Action) [7] kot 1 ®@ewpio tng Awmpoconikng Xvurepipopdg (Theory
of Interpersonal Behaviour) [8]. Avtég ot Bewpieg ypnoiponolodvial EKTEVOG GTO
yopo tov IIX [9-13]. Téhog, t0 Bewpnrikd mhaicio spmiovtiletor pe Bempieg
TPOEPYOUEVEG OO TO YOPO TS Movceloloyiag Kot cuykekpiuéva To Movtélo g
Awdpaotikig Eumepiog (Interactive Experience Model) [14].

O)eg o1 mpoavapepbeiceg Bewpieg meptypdpovy v avOpdmvn cvuTEPLPOPa
OOV TO OTOTEAECUO TNG CLUTEPLPOPIKNG TTPOHeoNC, OTMS VT SLOHOPPOVETOL
péco amd Tr OTACT TOL YPNOTN £VOVIL TNG &V AOY® GCULUTEPIPOPAG KOl TIG
emkpoTovoec cuvinkeg. Edwkotepa, o€ 6Tl apopd v amodoyn Awdyvtav I1X ce
ePPAALOV LOVGEIOD, O1 AVTIANYELG TOV XPTOTN UTOPOVV VO, Sl MPLETOVY GE dVO
LEYOAEG KOTNYOPIEG: ) TIS OVIIAYELS OYETIKEG UE TNV TEYVOAOYid, Kot B) Tig
AVTIAMYELS oYeTIKES e To TAaioto ypriong (Iivakag 1).
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Katnyopieg Metafintéc
[pocdokia [TpoondaBeiag (Effort Expectancy - EE)
Teyvoloykés Aviiinyelg [pocdoxia Amw6doong (Performance Expectancy — PE)

>uvOnkeg Aevkoivvong (Facilitating Conditions — FC)

Yvykévipoon g [Ipocoyng (Focus of Attentions — FA)
Babpog Aadpaonc ( Degree of Interaction — IA)
Babuog Eveopdroong (Degree of Integration — IG)

[MepParrovticég Avtidnyelg
(IThaioto Xprong)

®vro (Gender — G)

Hlio (Age — A)

Exnaidevon (Education — E)

[Ipocwmikoi - Anpoypaewoi | Epmepia ot Xpnon Yroroyiotodv (Computer Literacy -
[apdyovteg CL)

Miaico Emiokeyng (Visit Context - VC)

[poconikn Kawotopwodtra (Personal Innovativeness —

D

Mivakog 1. Metafintéc tov Epguvntikod Movtélov

2.1 Teyvoloyikés Avriingyels

Ot TeyvoAoyikég AVTIAYELC TOV YPNOTI TOV AVOTTOGGOVTIOL KOTO TNV ETAON
TOV HE TO GUGTNUO APOPOLV oTn Ypnon avty kab’ avtiy. H esvypnotio xai m
YPNOWOTNTA NG EKACTOTE VANPECING/GVOTHLATOS OMOTEAOVY TOVG Paoikoic
TPOPAETTIKOVG TOPAYOVTEG TNG 00doYN G Kot VIoBETnong texvoloyiag [15, 16]. H
[Ipocdoxia [Ipoondbeiog meptypdpet v Tpootddeia mov o yprotng Bempel 6TL Ba
TPENEL VO KOTAPAALEL KATG TNV YPNON TOL GCULGTHHOTOS, KOl OvTIioTOUKO 1)
IIpocdokio Ambédoong to emdiwkopeva o@éAn [17]. Zvykekpyéva  yio
TANPOPOPLOKA GUGTAKOTE LOLGEIOD, OVTOG O TAPAYOVTOG OVTIKOTOTTPILEL TNV
yoyoyoyio Kot Ty atonn enpuope®on Tov o ¥pnotng embouel vo emtiyel Katd
v eniokeyn. Or gpevvnrikég vobéaelg mov eEetdlovtan sival ot akdAoLOES:

HI: H Ilpocdoxio [lpooraleiog Oa éyer Oetinod avtiktomo oty Ztaon Amnévavn oty
Xpnoy.
H2: H Ilpocdokia Amddoons Bo. éxer Ostikd aviiktomo oty 2toon Amévovii oty
Xpnon.

Xmv katnyopio Tov Teyvoloyikdv AVTIAYE®OV aVKOLV KOl Ol XVVONKEG
Atgvkohvvong. Agdopévov 0Tl 1M S1ddpacn pe €va SLOYLTO GUGTNHO HOLGEIOV
yivetar pécm Sopopov Kvntodv/eopntdv cvokevav (my. PDAs) mov ouyva
mapovctdlovv dtapopomomoelg amd to mopadostokd (emitpanelia) I1X. ‘Etot, ot
Yuvinkeg Atevkdivvong opilovtal ¢ o1 aVTIMYELS TOL ¥PNoTN Yo TV Vrapén
MG KATOAANANG TeYVIKNG vmodoung (m.y. OlpK ocvvdeoudtnTe, adldAEwTTn
Aertovpyia k.6.) Kot vrootPENG (). Toapoyn Pondeloc) Katd tn Sidpkeia xpnong
tov ovotiuotoc [10]. Kabog ot emokénteg evog povoeiov eivoar mhavd va pn
SLBETOVY TNV KOTAAANAN eumelpio Pe TANPOPOPIOKE GLOTILOTO, Kol SESOUEVOD
OTL M YPNON TOL GULOTNUATOG ElvOl EVKOIPLOKY], OLHOPPAOVETOL 1 KAT®OL
gpELVNTIKN VTOOEDN:
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H3: O1 2vvOnres  Aievkoivvong Oa emnpedlovv Oetika v Zvumepipopixy
1lpoBeon.

2.2 llgpifaiiovtiés Avriiyelg

Ov Ilepiforroviikég AviiMqpelg ovvdéoviol UE TO TANIGLO GTO OmOi0
EKTUMOGETAL 1) XPTOT TOV CLGTHHOTOS Kot TEPLYPAPovY To Pabud 6Tov omoio 10
ovotnuo Swoyepiletar omotelecpatikd TV (Sounuévn) OPYLTEKTOVIKN] GE OTL
aeopd TNV OpoA £€vioén Kol EVOMUATEOOT TNG TEYVOAOYIKNG vrodoung. To
avTiktumo TV TEPPOALOVIIKOV OovTIAyemv €xel Non  efetacbel omd
Broypapion vd v €vvown tng Sldomacng Mg TPocoyng omd eEmTEPKA
epebiopato [12, 18]. Xtov exbectaxd yopo avt 1 Oldomacn umopel va
TPOKOAEITOL 0O GAAOVG EMICKEMTEG, TNV TOPOVCIO TV  TEYVOAOYIKOV
TEYVOLPYNUAT®V OTO Y®PO, 1 KL amd 10 1810 to cvotnua. Edd meprypdopetal wg
Yvuykévipoon g Ilpocoyng kot egtalet Tov fabud otov omoio o yprotng Bewpel
TOC T0 ovotue Bo Tov amocmd TNV TPocoyn omd TNV KVP. OPacTNPLOTNTA,
oNAodn TV TEPMYNON GTO Y®PO. AAA®GOTE, £V GNUAVTIKO KPP0 Yo TNV
0modoyN TOV EKAGTOTE O16YLTOV CLGTAUATOC EIVOL 1] TAPUCKNVIOKT TOV AELTOVPYin
MGTE VO EMTPEMEL GTO YPNOTH VO EMTOHYEL TOVE EMOIIOKOUEVOLG GTOYXOVG ToL [1].
Yvvoyilovtag Aoumov:

H4: H Xvykévipwaen e llpoooync Oo exnpealer Oetika v 2raon Amévavt oty
Xpnon.

O mapayovtag g Addpacng mpoépyetorl omd To Movtédo ¢ AladpacTIKNG
Eumepioc tov Falk & Dierking [14]. H &1ddpoor, ocOpupove kot pHE TNV
KOVOTPOLKTIPIoTIKN podnotaxy Bewpia [19], emitpénet kot eVioyvEL GNUOVTIKA TV
dwdkaoio NG ATLTNG EMUOPE®ONG KAl ONOTEAEL CLOTATIKO TOAA®V HECHOV
yoyoyoyiog Kot SluokESaomS.

H5: H Aiadpaon Oa éyer Ostircod avrixtomo omny 2raon Amévov oty Xpron.

H eunepia g eniokeyng oe povoeio emnpedletor woyvpd ond 10 QUGIKO
mhoiclo oto omoio extuAioceton [14]. Avtd meprlopPdvel ekBépata, GAAovg
EMOKENTEG, TNV ATHOCOUIPO TOL YDPOV, TO EPUNVEVLTIKE UEGOH K.0l. XVVETMG, M
KatdAnAn Evoopdtoon evog cueTUOTOG Elval GNUOVTIKT YL TV 0T0d0)1 TOV
Kol OKOUO, ONUOVTIKOTEPT, OTOV 0VTO YPNOIUoTolel dudyvteg texvoroyieg [1].
EmmAéov, avapévetar va vrdpyel cuoyétion peta&d tov fabuov Evoopdtoong kot
™m¢ Zvykévepwong g Ilpocsoyng tov ypiot [20].

Hoéo: O pobuos Evewudrwons tov Aayvrov 11X oto mepifallov Oo emnpealer
Oetika v 2raon Arévavt oty Xphoy.

H6p: O vynioc Pobuos Evowudtwong oidyvtwv teyvoloyiwv oto mepifialiov Go
eviayvel v 2oykevipwon e IHpoooyns tov emiokénty.
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2.3 Aquoypagixad Xrotyeio — Ilpoocwmika Xopoktypiotikd,

Ta Anpoypaikd Etorygio TEPYPAPOLY TO TPOPIA TOV EKAGTOTE ¥PNOTN KOl O
PLOUICTIKOG TOVG YOPOKTNPOS OVOYVEOPILETAL OO TN GUVIPITTIKY TAEOYNOI0 TOV
TpoPAenTIKOV poviédmv (m.y. [5, 10, 20, 21]). Eniong, to ITAaicto g Eniokeyng
amotelel pion onuovtikn Topduetpo Kot Exel e€etacbel deodikd amd toug Falk &
Dierking [14] o¢ tpuqpa tov Movtédov g Awdpaoctikng Eumepiog. Méoa omd
MV €pYyacio. TOVug KOTAOEIKVOOLV T OlPopd NG eUmEPlog NG OTOMIKNG
emiokeyng and avtv ¢ opadikne. Emiong, 10 mAaiclo ovtd SopopPdveEL TOV
TPOCOOKMUEVO TOTO OAdpOonG UE TO cVOTNHO, To ekBépata kol peETOEd TV
Aomav pedodv g opddos. Ta Tapamdve dtapopedvouy Tig kdtmbl vrobéoeis:

- H Ipocdokia TpocmdBelag Oo givar Arydtepo SNUAVTIKY Y10 TOVG AVOPES, TIC
VEOPOTEPEC NAIKIES KOl TOVG TEYVOAOYIKA eumelpoTepovg [10, 20, 21].

- To ocvompa Ba givar EAkLOTIKOTEPO Y10l TIC VEAPOTEPEG NAIKiES [22].

- O XvvOnkeg Atevkdhvvong Bo elval ONUOVTIKOTEPES YO TIC HEYOADTEPEG
niwieg [10, 23].

- O PaBudc e Adodpoong Ba elvar oNUOVIIKOTEPO YUPUKTNPICTIKO YO TOVG
VEaPOTEPOLG OTA TANIGLO LG ORLadIKNG emiokeymg [4].

- YymAotepog PBabudg Xvykévipwong g Ilpocoyng 0o amorteitor amd Ttovg
UEYOADTEPOVG EMICKEMTEG, OVMTEPNG EKTOAOEVONG KO WIKPNG EUTEPiRG o
xpnon teyvoroyiwv [10, 20].

Ye oavtm v Kotmyopio  meptouPaveror  emiong 1mn I[pocwmiky
Koawotopkotra. IIpogpyouevn and ) Bewpio Auryvong tov Kawvotopidv [13],
opiletar wg 1 TpdHecn TOL YPNOTN VA YPTCLOTOUCEL OTOLUONTOTE VEN TEXVOAOYIN
[24]. KaOdc to S1Gyvte. GLUOGTAUOTO OTOTEAOVYV OKOUO KOWWOTOWMIO. Yl TO
nmepipdArov  tov povceiov, M Ilpocomiky Kawotopwkétntoa 6Oa  omotelel
nmpoPrentikd mapdyovta [25]. 'Etou

H7: H Ipoowmixy Kovotopurotnta Oo. exnpealel Oetika v Xrdon Anévovn oty
Xpnon.

Téhog, Kol GOUPOVA [E TNV TAEOYN QL0 TOV HOVTEA®V amodoyng [1X:

HS8: H Xtdon amévovt oty Xpnon Oo Exer Getikd ovtiktomo oy Zvumepipopixn
1lpoBsaon.
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EE

PE

FA

G

FC

G A E CL VC

Yropvnpa: EE: Ilpocdokia [IpoondBetag, I: [Tpocomuc Kawvotopwdmra, IA: Awddpaon, PE:
[pocdokia Anddoong, FA: Zuykévipmon g [Ipocoync, IG: Eveoudtoon, FC: Zuvnkeg
Aevkorvvong, ATU: Ztaon Anévavtt otn Xpnon, Bl: Zvpneprpopicn [Ipdbeon, G: dOro, A:
Hlwclo, E: Exnaidevon, CL: Epmepia otn Xpron Yroloyiotav, VC: ITAaicio Erickeyng

Xympa 1. Epgovntikd Movtélo

3. Epevvytikiy McOodoloyia kar Amoteiéonara

H a&ordynon tov mpotewvdpevov poviéhov (Zynua 1) éywve péow &vog
€1KoviKoV (mock-up) Guetuatog, e£OTMGUEVOD LE TO O10ATEP YOPOUKTIPIOTIKA
tov Awdyutov IIZ. Mépog tov cuppeteyoviav (32,20%) mpoceyylotnke katd T
S1apKeLol TNG EMOKEYNC TOL G £va APYOLOAOYIKO LoVGEio, evd dALOL KANONKOY Vo
GUUUETAGTYOVY UEGH MAEKTPOVIKOD pécov (e-mail) (67,80%). Av kot ot ddyvTeg
TeYVOLOYieC Ppickovuv onuepa TOAAG edia EQaPUOYNS, O UEGOG ¥PNOTNG gite dev
avTihappdvetor 0Tt Tig ypMoonolel gite poPdrtal va a&lomolcel T0 GUVOAO TOV
dwbéoipwy dvvatotntov [5, 20]. ‘Etol, n mapovcioon MTov  KOTOAANAQ
OYEOIOOUEVT] (DOTE 100VIKGL 1) AETOVPYIKOTNTO KOU TO, YOPOKTNPIGTIKG TOV
GLOTNHOTOG VO YIVOUV TANP®G KoTavontd and Tov emiokéntn. Ta dnuoypopikd
oTOYEl0 KOl TPOCHOTIKA YOpoKTNPIoTIKd moapovostdalovtar otov Ilivaka 2. O
[Tivakoag 3 mopovstdlel TV TPONYOOUEVT TUMIKY GLUTEPLPOPE TOL OEiyUaTOg
GYETIKA LLE TNV EMIOKEYT GE LOVGETLO.

To epyokeio (ep@TNUATOAGYIO) TTOV AVATTUYXONKE, OTMOC KO TO OVTIKEILEVOL
(epooELg) oL TO GuVEDEsaY, oTNPiXONKAY GE TPOTYOVUEVES EPEVVEG OYETIKEG UE
v amodoyn X, Ta avrtikeipevo TPOoAHpUOSTNKOY AEKTIKG ©TO TAGICLO TNg
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EMIOKEYNG OE HOVLOEIO KOl 1 OGLVEKTIKOTNTO TOLG eAéyybnke pe Tov deiktn
Cronbach’s Alpha. Ta amoteAéopata amewoviCovion otov Ilivaka 4. Olec ot
petafintég Eemepvave to amodektod KatdeAl Tov 0,70, extog g FA (0,64). Xta
mhoiol Opmg piog dEPELVNTIKNAG AVAALONG Kol dEOOUEVOD OTL TPOKELTAL Yo VEQ
UETOPANTY], 0 GLYKEKPIEVOC PaBOC KpiveTal tKOvOToOTIKOG [26, 27].

Ang:zfxz?;m (n=174) % XTUTIOTIKA TUMIKNG ETIoOKEYNG (n—‘)}o74)
Dvlo [Mhaicw Emickeyng
Avdpag 34,50 Atopikn emiokeyn 55,70
TIMovaiko 65,50 Opadw emiokeyn 44,30
Hiio Toyvotnta EMoKEYEDV
18-25 20,10 <=1 popd/ypbvo 4,60
26-35 66,10 [epinov 1 popd/ypovo 66,10
36-50 10,30 >=1 popd/punva 29,30
51-65 2,30 Tvmog Movogiov
>65 1,10 Téxvng 68,40
Exmaidevon Emompaov 36,20
Avkeo 2,90 Apyotoroyika 36,20
(D IEK 3,40 EBvoypaopucd/ Aaoypapikd 25,90
AEI/TEI 31,60 Iotopikd/TToAgpikd 20,70
Metantvy. Xmovdég 62,10 Bulavtva 17,20
Eéoweinon ue H/'Y IT6ANg 31,60
Kapia 1,70 duowng Iotoplog 28,70
Muwpn 8,00 A\lo 9,80
Métpa [Iponyobpevn xpnon mapdotov
13,80 Iz
Apket 37,90 Now 56,30
Meydn 38,50 Oy 43,70

Mivaxog 2. Anpoypapucd Xtoyyeio Kot

IMivakog 3. ZToTIoTIKAE TVTIKNG ETioKEYNG

[pocwnicd XapaktnpioTikd o€ povoeio
Merapinrtés EE ATU I 1A PE FA IG BI
b
ac"’“b“hs 0,74 0,86 0,80 | o081 | 071 0,64 | 082 | 0,74 | 0,92
4 [6’ 7, 10’
MnyA [10,17) | )¢ | 113,22] | [14] | [10,17) - (1] | 1o | r1o, 17]

Yaopvnpa: EE: [Tpocdoxia [poonddeiac, I: [Tpocmmikn Kawvotopotnta, IA: Atédpacn, PE:
IIpoodokia Amodoong, FA: Zuykévipoon g Ilpocoyne, IG: Evoopdtwon, FC: Zuvonkeg
Atevkorvvong, ATU: Xtdon Anévavtt otn Xpnon, BI: Zvureprpopicn [IpdOeom, G: Gvlo, A:
Hlwio, E: Exnaidevon, CL: Eunepia otn Xpnon YroAioyotdv, VC: IThaicio Enickeyng

Mivokog 4. A&omiotio MetofAntaov (Cronbach’s Alpha)

H eykvpdémra tov poviéhov efetdoOnke pe tn Ponbelo Tov oTATIGTIKOD
maxétov SPSS 15.0. Xvykekpuéva, devepyndnke Avaivon IMaiwdpdunong
(stepwise) Yy t0 ovvoho Tov Odeiypatog ([Mivaxog 5) kor ot ocvvéreln
dtevepynonkay Tpelg eMTAEOV aVOADGELS Y10l TV SIEPELVNOT TOV JAPOPAOV PACEL
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OOV, NAkiog ko mAaiciov emiokeymg (Ilivakag 6). Ot mepiocdtepeg amd TIG
EPEVVNTIKEG o vobéaelc vrmootnpilovial amd To AmOTEAEGOTO TG CTUTIGTIKNG
avéAvong Kol To gpELVNTIKO HOVTELD TpoPAémel katd 61% n dwkduaven Tov
Tipov g Zounepipoptkng Ilpobeong. H Ztdon Amévavtt omn Xpnon omotelel
Bacikd mpoPrentikd mapdyovia g Zvumeprpopikng [Ipdbeong kabhg mpoPAémet
oxed6v t0 80% TG SoKOUAVONG TNG Yot TO GUVOAO Tov deiypatoc. Ymootnpiletan
eniong mn vwobeon mwg o Pabudg g Evoopdrmong elvar onupoavtikodg yu tnv
€0TIOON TNG TPOCOYNG TOV EMIGKENTN GTNV KOPLOL OPACSTNPLOTNTA TNG EXIOKEYNC.
Avrifeta, ot vmobéceig H3, H4 ko1 Hb6o kot o1 omoieg agopodv otig ZuvOnkeg
Atgvkoiovong, ot Xvykévipoon g [lpocoyng xor omv Evoopdtoon dev
vrootnpiydnkav and v avdivon. To arnoteAéopato pag téAog, cvppadilovv pe
autd GAA@V avtictoymv gpeuvav [9, 10, 17, 29] ce 0Tl 0POPE TOVG TAPAYOVTES
IIpocdoxkia [IpoondOeiog kot [Ipocdoxios ATOGS00MG, ONUEDOVOVTAG T LEYOAVTEPOL
TPOPAENTIKA TOGOGTA TNG SLOKVUAVOT TIH®V TG XTdong Amévavtt otn Xpnon.

Avagopikd pe v avaivon mov SEENXON vy TG EMPUEPOVE ONAOEG TOL
GLVOAMKOV delypatog, vrootnpixdnke 1 vrdbeon mog o Pabuog g Auddpaong
OmOTEAEL ONUAVTIKOTEPO TOPAYOVTA Y10, TN SHOpPmon BeTikng Xtdong AmévavTt
o Xpnon (23%) ota mhaicwo piog opadikng eniokeyng. Aloonpeimto gival to
avTikTLTo TTOL YL M 1O HETAPANT Yoo TNV NAIKIOKN opdda 36-50 (54%), kabdg
amotelel T0 Pooikd mopdyovta, Kol paAota Tty 0 otiypn mov n Ilpocdokia
IIpoonabetlog kKo Amddoong potdlovy vo pnv mailovv kavévav poio (H1, H2 NS).
Emiong, evdwopépov Tapovoidlel n dwomictoon tmg Yo Ty idio nAkioky tov 36-
50 onpavtikog mapdayovtag eivorl 1 Hpoocwomikn Kawvotopikémta (41%) evod 1 id1a
vrdBeom dev vrootnpileTon Yo TG VIOAOUTES NAKIOKESG OULADES.

(n=174)
B R? Algzj Beta Yno0con
Xounepreopikn [pdBeon (BI) 0,62 0,61
Ego;cn Anévovtt ot Xprion (ATU - 0,79+ S
YuvOnkeg Atevkoivvong (FC - H3) 0,04 NS
X1don Anévavt ot Xpijon (ATU) 0,69 0,68
Ipocdoxia [TpoordBeiag (EE - H1) 0,29%* S
Ipocdokia Anddoong (PE - H2) 0,38%* S
[pocwmkn Kawotopkotnra (I - H7) 0,22%%* S
Elgkawpwcn g [Ipocoyng (FA - 0,16 NS
Awddpaon (IA - HS) 0,16** S
Evooudtwoon (IG - Hba) -0,01 NS
Xuykévipoon g Ilpocoyic (FA) 0,23 0,22
| Evoopdtoon (IG - Héb) 0,48%* S

** Enimedo onpoavrikdmtog 0.01 (dipepnc)
S: H vrd0eon vroompileror, NS: H vrdBeon dev vrootnpileton

Mivexog 5. Anoteléopata [TaAvdpounong (cvvoro deiypartog)
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Téhog, o€ OTL aPOPA TIG SLOPOPES HETOED TV 000 POAMV, TAPUTNPEITOL TOG M
IIpocdoxio. AmOO00oMNG €lval CNUAVTIIKOTEPN YO TIC YUVOIKES O’ OTL Yl TOLG
GvOpEC KOl TG oV KoL TO UOVTEAO poc e€nyel o peyoAdtepo mocooTd TNV
yovakeia Xtdon Anévovtt otn Xpnon (71% évavtt 62%), map’ O avtd, ot avopeg
mpoPAémetal va Exovv Betikdtepn Zounepipopikn [Ipdbeon (70% Evavtt 58%).

LON Hlwia iaicwo Emickeyng
Metapinti | Avépeg | Duvaiksg | 18-25 | 26-35 | 36-50 ;f;"'(‘:‘;;:l ;‘::23‘1‘]
(n=60) (n=114) | (n=35) | (n=115) | (n=18) (n=97) (n=77)
Yopreprpopiki lpoOson (BI)
Adj. R? 0,70 0,58 0,84 0,52 0,51 0,55 0,69
§ ATU (H8) | 0,84%* 0,77*%* 0,92** | 0,73** | 0,73%* 0,74** 0,84**
[
& FC (H3) NS NS NS 0,14 NS NS NS
X1don Anévavt ot Xpijon (ATU)
Adj. R? 0,62 0,71 0,73 0,63 0,74 0,70 0,68
EE (H1) 0,29** 0,27** 0,46** | 044** NS 0,57** 0,41%*
PE (H2) NS 0,55*%* 0,49%* | 048%** NS 0,37** 0,49**
g 1H7) 0,34** 0,25%%* NS NS 0,41** NS NS
M| FA (H4) NS -0,23** | -0,25%* | -0,17** NS -0,14%* NS
IA (H5) 0,30** NS NS NS 0,54** NS 0,23**
IG (H6a) NS NS NS NS NS NS -0,21%*

** Eninedo onpoavrikottog 0.01 (dipepnc)
NS: H vnb0eomn dev vroopiletan

Yropvypa: EE: TIposdoxia [IpoondBerag, I: [lpocwniky Kowotopwkomra, [A: Addpacn, PE:

[Ipocdokio Amodoong, FA: Zvykévipmon g [Ipocoyng, I1G: Evoopdtwon, FC: Zuvbnkeg

Atevkorvvong, ATU: Etdon Anévavtt otn Xpron, BI: Zvprepipopwkr| [Ipobeon, G: @vro, A: Hhia,
E: Exnaidevon, CL: Eunepia otn Xpnon Yroroywstmv, VC: IThaicio Enickeyng

ivexog 6. Anoteléopata [TaAvdpounong (pvro, nhikio, mhaictlo exickeyng)

4. Zv&jtyon tov Amoteisoudrv — Eniloyog

Y10 mhaicto, tng mopovoog Epevvag avarntoéaue kot eetdoape pe ) Ponbdeia
EUTEIPIKAOV OMOTEAEGUATOV TNV amodoyn kol v1oBETon S1dyvTOV CLGTNUATOV
povoeiovn. To epevvnTikd poviého mov  ovomtoyOnke efetdler TOCO  TIG
TOPUSOCLUKEG —KOL EVPEMG AmodekTEC amd T PifMoypagia tov [IZ- petapfintéc.
Mopdiinio, epmiovtiCeTon pe HETAPANTES KOTAAANAO OVATTUYUEVES Y10 TNV GOOT
tv Adyvtev I kot 1o mhaicto tng enickeyng oe Movoeio. Emiong, to ¢vlo, N
NAMKI0 Kol TO TAQICLO TNG EMIGKEYNG YPNOLUOTOMONKAV MG TPOGOOPIOTIKOL
TOPAYOVTEG TPOKELUEVOL VO eVTOTICHOVV TLUYOV SLOPOPEG OTIC GLGYETIOEL TV
howmav mapayoviov. To gpguvntiko pog poviého eényel nepiocdtepo amd 60% g
Sdtakvpoveng g Zvumepteoptkng Ipdbeong, éva mococtd mov, KOl G GUYKPIoN
ue ddheg peréreg (my. [5, 10]).

Ta gvpfuota g épevvog pag ovuPadilovy pe avtd GAA®V UEAETOV GE OTL
aeopd tovg mapodociakovg mapdayovteg g Ilpocsdoxiog Ilpoomdbelag kot g
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IIpocdoxiog Amddoong [10]. Avtd Sdumg mov Tapovstalel evolopépov gival To
YEYOVOC OTL OTO TAOIGLOL UIOG OLTOMIKNG EMICKEYNG 0 YPNOTNG avalntd mpoTicTog
éva bYpNnoTo cHOTNU, EVAD avTtifeTo, oTa TAGICIO HI0G OUAOIKNG EMIOKEYNC, T
opada TV YpNotdv emintd éva cOOTNUO UE VYNAN omddooT og OTL apopd TV
atomn emudpemon kot yoyoywyio. Emiong, ta amoteAéopoto vroypappilovv 1o
porog g [Ipocwmnikig Kawotopkotntog yio tn Sopdpeoon g Xtdong Tov
ypnotn. Ewdikdtepa, daypdeetor Tmg 1 mpdheom tov ¥promn Yo TEPIUATICUO [E
véeg texvoloyieg amotelel 1oyLPO TPOPAENTIKO TAPAYOVTO Kot Yo To. 00O PUA,
TOPOVGIALETOL OUMC EVIGYVLUEVOG GE OTL apOopd TOV avoplkd TAnOucud. Avti M
dwmiotwon umopel vo amoPei Wwitepa ypHown Yoo TOVG GXESINOTEG JAYLTOV
GUOTNUATOV LOVCEI®MV, KABMG OVITPETEL GE GNUOVTIKO TOCOGTO TIG EMKPUTOVGEG
QVTIMWYELG Y10 TOVG TOPOd0CIOKOVC EMCKENTEG povoeimv [30] kot dpa umopei va
O1eVPHVEL TIC TPOOTTIKES GYESIAGLOD OVTIGTOIY®V CLGTNHATMV LOVGEIWDV.

[HopdAinia, n €pgova pog avadelkviel Ty orovdatdtnTa Tov Paduov g
Evooudtoong yio v emitevén mmg Xvykévipoong e IIpocoyng oty kdpla
dpaotnprotnta. To devTepo KOUUATL Op®G TNG VITOBESNG Y10 AVTIGTOLYT CLGYETION
g Zvuykévipmong g llpocoyng pe w Ztdon Amévavtt otn Xpnon dev
vrootnpileTat. Avtd to evpnpa Epyetal o€ avtiBeon pe to suvprpota twv Scholtz
& Consolvo [1] kot tng Connelly [20]. MdAMoTo TPOKOTTEL TMG Y10 KATOLEC OUAOES
YPNOTAOV (Yuvaikeg, nAikieg 18-25 kot 26-35, peplovopévol EMCKENTEG) VITAPYEL LIt
aVTIGTPOPMG OVAAOYT GLOYETION. AVTO TO VPN, GE GLVOLAUCUO LE TNV EMPPON
ov ackovv 1N Kawotopikotnto kot 1 Atddpacn ot Soudpemen g ZTaong,
VTOONAMVEL TNV AVAYKT TOVL KOOV Y10 VYNAG emineda dtookédaomng Kol Oyl HOVO
yoyoyoyiog ota TAaiclo Tov ekfecsiokod ydpov.

Téhog, €va amd To ONUAVTIKOTEPO EVPNLOTO TNG EPELVOC MOG Elval OTL TO
avtiktomo TV petofAntov ot  Zoumepipopikr IIpdbeom  diopopomoteitan
ONUOVTIKA PACEL TOV dNUOYPOPIKMV KOl TPOCOTIKOV GTOKEl®V. Avtd onuaivel
WG, TPOKEWEVOD TO O1AYVTO GVOTNHO HOLGEIOL VO IKOVOTOlElL TOVG SPOPOVE
TOTOVG EXOKENTOV, Eivol amapaitnto vo, exitpénet TV eEATOUIKEVOT] TOV GE LYNAL
enineda. Avtd vrootnpiletal Kot amd dAlec peréteg mov e&etalovv v amodoyn
[1X o¢ un epyaciokevipikd miaiota (m.y. [20, 22]).

H épevva pog napovoioce pio Gepd yopaKINPIOTIK®Y To omoia o mpénet va
evoouat®mbovv oto oyedacpd Syvtev cuotnuatov povosiov. To dudyvta
cvotipata Bo TPETEL VoL EVTIAGGOVTOL GTO TOPUCKIVIO TOV PUOIKOD TEPPAAAOVTOG
TOV LOLCEI®V, MOTE VO LELOVETOL TO aicOnua g emPefinuévng pabnong kot va
avéavel to eminedo TG avVTIMOUPAVOUEVNC SLOOKEDSUONG KOl KOWVOTOUKOTNTOS.
[MopdAinio 1 pon TV TANPOPOPIOY amd TO cVoTNUo Oo TPEmel va, yiveton o€
Stapopetikd emineda PACEL TOV YOPAKTNPIOTIKOV TOV KA0TOTE YpNoTn. IlpokinTet
UAAIoTO TG 0 GLUVOLOCUOC TOV TOPOTAV® UTOPEl Vo, 00NYNoEL G VYNAOTEPO
Babuod amoppdenong g Sabéciung yvoong Ko, 0e30UEVOD OTL To. LOVGEin gival
TPpOTO. o’ OA0 YDpol pabnong, ta mapandve Ba Tpénet va Aopfdavovtal v oy
omd TOVG GYESNOTEG TMPOKEWEVOD Yo TNV AVATTLEN OEEMU®V KOl E0POOTOV
TANPOPOPLOKADV GUOTNUATOV LOVCEI®V.
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Abstract

The stable Supply Chain Network (SCN) configuration, introduced by
Ostrovsky [11], is defined on a finite set of agents A that can be divided into
k finite disjoint sets, A; being the set of suppliers, Ax the set of final
consumers, and A;, 1 ={2,3,...,k-1}, the sets of intermediary agents, and asks
for a chain stable allocation of the agents. In our current work we present a
specialized version of Ostrovsky’s generic framework, and prove that, under
this setting, any k-sided SCN can be decomposed to «x - 1 united SM sub-
markets. Moreover, we implement T-algorithm, presented in [11], as a
generalization of the Gale-Shapley algorithm [7], and show how an
intermediary-optimal solution can be derived, while we prove that the lattice
formed by the set of solutions is distributive.

Keywords: Supply Chain Networks, Stable Matching, Optimization
Algorithm

1. A generic Supply Chain Network

Consider a Supply Chain Network (SCN), introduced by Ostrovsky [11],
which consists of a finite set of agents A that can be divided into k finite
disjoint sets, and let Al be the set of suppliers, Ak the set of final
consumers, and Ai, i ={2,3,...,k-1}, all other sets consisting of intermediary
agents. An intermediary a of Ai may act as a seller or as a buyer, while each
supplier (consumer) may act only as a seller (buyer). Following [10],
relationships between pairs of agents are represented by bilateral contracts ¢
= (s; b; 1; p) which represent one unit of good with serial number 1 sold by a
seller s to a buyer b in a specific price p. Thus, a network M is a set of
contracts specifying who sells what to whom and at what price.

Trading relationships on A are given by an exogenous "upstream-
downstream" partial ordering ">". That is, a>a’ indicates that a could sell
something to a’ (downstream relationship for a, upstream for a’). This
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ordering can be complicated, with several alternative goods and choices,
with paths of different lengths connecting the suppliers to the consumers,
and with agents being able not only to trade with agents of the next "tier",
but also to surpass the intermediaries and trade directly. However, no cycles
are allowed.

Each agent has preferences over sets of contracts in which it is involved
as a buyer or a seller. An intermediate agent’s payoff from such a set
depends on the payments it makes for its inputs (specified in its upstream
contracts) and receives for its outputs (specified in its downstream
contracts), as well as on the cost of converting the inputs into the outputs
and transporting the goods to their destination. For a consumer of final
goods, the payoff depends on the utility from the goods it purchases and the
payments it makes for these goods [11].

For an agent a of A and a set of contracts C, let Cha(C) be a’s most
preferred subset of C; and Ua(C) (Da(C)) the set of contracts in C in which a
is the buyer (seller). Preferences are strict, so Ch,(C) is single-valued, while
ties are broken in a consistent manner, e.g. lexicographically. Let also M(a)
denote the set of contracts involving a in network M. A network M is
individually rational if, for any agent a, Chy,(M(a)) = M(a); that is, no agent
would like to unilaterally drop any of his contracts.

A chain is a sequence of contracts {cy,..., ¢y}, n> 1, such that for any i <
n, be = Scit1; that is, the buyer in contract ci is the seller in ci;;. For a
network M, a chain block is a

chain {cl,...,cn}, such that (a) for each i<n, c; is not in M, (b) ¢; 2
Chg;(M(s1)[c1), (¢) cn 2 Chpy(M(bsen)[cn) and (d) for each i<n, {ci,ci+1} is
subset of Chysci=sci+1(M(bei)[Ci[Cit1.

Definition 1 A network is chain stable if it is individually rational and it
has no chain blocks.

That is, in a chain stable network there is no upstream-downstream
sequence of agents (not necessarily going all the way to the suppliers of
basic inputs and the consumers of final outputs) who could become better
off by forming new contracts among themselves and possibly dropping
some of their current contracts. This condition is the analogue to pairwise
stability in two-sided markets and is tautologically equivalent to it if there
are no intermediate agents in the industry [11].

Ostrovsky describes two necessary preference restrictions for his model
to work, namely same-side substitutability and cross-side complementarity
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[11]. Same-side substitutability is a direct generalization of the gross
substitutes condition [12], also known as substitutability. It says that when
the set of available downstream contracts of a firm expands (i.e., there are
more potential customers, the price falls or the potential customers
willingness to pay goes up), while the set of available upstream contracts
remains unchanged, the set of downstream contracts that the firm rejects
also(weakly) expands. Symmetrically, when the set of available upstream
contracts expands and the set of available downstream contracts remains
unchanged, the set of rejected upstream contracts also expands.

Cross-side complementarity links the markets along the supply chain by
specifying how a firm’s purchasing and selling decisions are interrelated.
This restriction can be viewed as a mirror image of same-side
substitutability. It says that when the set of available downstream contracts
of a firm expands, while the set of available upstream contracts remains
unchanged, the set of upstream contracts that the firm forms also weakly
expands. Symmetrically, when the set of available upstream contracts
expands and the set of available downstream contracts remains unchanged,
the set of downstream contracts that the firm forms also weakly expands.

Ostrovsky also highlights what is allowed and what is not allowed by the
pair of assumptions. One possibility that they rule out is scale economies
and production functions with fixed costs, because in those cases a firm may
decide not to produce one unit of a good at a certain price, while being
willing to produce ten units at the same price, violating same-side
substitutability. Complementary inputs (or outputs) are also generally ruled
out. Another possibility that is ruled out is an intermediary with fixed
capacity (say, one unit) who can transform an input of type 1 into an output
of type 1 or an input of type 2 into an output of type 2, but not both (due to
the capacity constraint). An addition of a cheap type-1 input to this
intermediary’s set of options may cause him to shift from buying one type-2
input and selling one type-2 output to buying one type-1 input and selling
one type-1 output, thus violating cross-side complementarity.

In contrast, with substitutable inputs and outputs and decreasing returns
to scale, many production and utility functions can be accommodated. The
simplest example is a firm that can take one kind of input and produce one
kind of output at a cost, with the marginal cost of production increasing or
staying constant in quantity. The input good can come from several different
nodes, and the output good may go to several different nodes, with different
transportation costs. Much more general cases are possible as well:
preferences and production functions with quotas and tariffs, several
different inputs and outputs with discrete choice demands and production
functions, capacity constraints and increasing transportation costs, etc [11].
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Under this generic framework, Ostrovsky proves the existence of stable
networks by presenting a constructive algorithm [11] which, in an analogous
way to the man- and the woman-oriented algorithm of Gale and Shapley [7],
produces the upstream- and the downstream-optimal chain stable network,
thus optimizing for the groups of agents on each end of the SCN.

The algorithm relies on pre-networks and uses two special mappings,
T and @; defined on the set of pre-networks. A pre-network is a set of
arrows connecting the nodes in A; where each arrow pis a vector
(op; Op; xp); op being the origin and Op the destination node (agent) of
p; and yp the contract attached to it (which involves the two agents). p is
"downstream" ("upstream") if op is the seller (buyer) and op is the buyer
(seller). Let also m(a) = fyjp =(op; a; %) 2 @g; i.e. w(a) denotes the set of
contracts whose destination is o: Note that there can be two arrows with the
same contract attached to them, an upstream and a downstream.

There exists a partial ordering on the set of pre-networks, which orders
them in terms of their downstream arrows. That is, @1 < @2 if the set of
downstream arrows in @1 is a subset of the downstream arrows in @2; while
its set of upstream arrows is a superset of the upstream arrows in @2: If @min
(mmax) is the pre-network which contains all possible upstream
(downstream) arrows, then, by construction, for any @, @mn < @<
wmax: Intuitively, if @1<w2, then in @1 each node has fewer (or the same)
“options” from potential sellers and more (or the same) “options” from
potential buyers than in @2:

Mapping T; when applied on a pre-network w; creates pre-network
T(w); which consists of the arrows p, whose attached contracts yp belong to
the most preferred contracts chosen by op from the set w(op) [ yp. More
formally:

Definition 2 Let T be a mapping on pre-network @ and consider arrow
p= (op; 0p;y) and Pthe set of all arrows. Then T(w) = fp2 Pjyp 2
Xnop (w(op) [ xp)g:

In other words, mapping T considers each arrow p in set P, and keeps or
adds it to pre-network if the agent op would like to keep or add the attached
contract yp to the set of contracts attached to arrows pointing to op;
otherwise, it removes (or does not add) the arrow.
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Definition 3 Pre-network @* is a fixed-point of mapping T if T( @*) =
w*:

Ostrovsky also shows that mapping T is isotone:
Lemma 4 For any pair of pre-networks @1 and @2 such that @1 < ®2; we
have T(@1) < T(wm2):

Mapping @; when applied on a pre-network w, creates network
@(w); which consists of all contracts y that belong to M = ®(w) if and only
if both the arrows from the seller of  to the buyer of y and vice versa, with
y, attached on them, are contained in @:

Definition 5 Let ® be a mapping on pre-network @ and consider contract
1= (By; ox; Ay; myx) and Xthe set of all contracts. Then ®(wm) = fy 2
Xij(ox; Bx; x) 2 @ and (By; oy; %) 2 ®Y:

The most important part of Ostrovsky’s proof is presented in the
following lemma:

Lemma 6 For any pre-network @* such that T( @*) = @*, network M" =
@O( @*) is chain stable. Moreover, for any chain stable network M*, there
exists exactly one fixed-point pre-network @*; such that M= ®( @*):

Lemma 6 indicates that there is a one-to-one correspondence between the
set of chain stable networks and the set of fixed points of mapping T. Thus,
to prove that chain stable networks exist, it is su¢ cient to construct a fixed-
point pre-network. To do so, Ostrovsky gives Algorithm 1, which, starting
from ®min; applies repeatedly mapping T, producing a sequence of pre-
networks T(@min); T2(wmin); T3(wmin); ::: until, after v steps, this sequence
converges to a fixed point @*min: Note that v is finite, since the number of
all pre-networks is finite. Applying mapping @ to @*min produces
M “min; which is a chain stable network. Algorithm 1 can also be transformed
to start from @*max and produce M max; which is also chain stable.

Algorithm 1, also called T-algorithm, generalizes the fixed-point
algorithms of Adachi [1], Echenique and Oviedo [4, 5], and Hatfield and
Milgrom [10], all of which are descendants of the Deferred Acceptance
Algorithm [7] and apply only to two-sided matching problems. The main
result of [11] follows from Lemma 9 and Algorithm 1:
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W = Wy,
while @ 6= T(®) do
@ = T(w);
pin = D(w);
Algorithm 1: Finding the chain-stable network p;, (T-algorithm)

Theorem 7 There always exists a chain stable network.

Moreover, Ostrovsky proves that the set of fixed points of mapping T is
not arbitrary. In the contrary, it has an upstream-optimal and a downstream-
optimal fixed point and it forms a special structure, which also underlies the
structure of the set of solutions of many matching markets [7, 3, 9, 12, 2, 5]:

Theorem 8 The set of solutions of any instance of the SCN forms a
lattice, with M"ms (M max) being the downstream-optimal (upstream-optimal)
chain stable network.

That is, M mn and M me are side-optimal for suppliers and consumers
respectively, in an analogous way to the man- and woman-optimal solution
in the Stable Marriage problem [7]. Moreover, the formed lattice has the
property of polarity, i.e. the downstream-optimal equals the upstream-
pessimal chain stable network, and vice versa.

2. Specializing the SCN setting

In the setting we propose, we specialize Ostrovsky’s generic framework,
with agents having at most one upstream and at most one downstream
contract, and a simple partial ordering with several tiers of agents, each of
which buys its input from an agent in the previous "tier" and sells its output
to an agent in the next "tier" (no "tier" surpasses are allowed). Moreover,
suppose that only one good is traded throughout the SCN, so all contracts
are considered to have the same serial number, and that all intermediaries
want to trade with a consumer if and only if they also trade with a supplier,
and vice versa.

Agents have preferences over contracts. These preferences may be based
on the price of the contract, the utility of the good bought or they may be
arbitrary, but they are strict, thus representable by ordered lists, called
preference lists. We denote by TTX(a) (ITB(a)) the preference list of agent
o, when acting as a seller (buyer). For seller o 2 Ay; the event that contract
y ranks higher in T1X(c) than contract 7. is denoted by > y2: Similarly,
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¥>p x2 denotes that buyer P prefers contract y: to y.: Let also Mo(a)(Ms(at))
represent the contract in which agent o participates in as a seller (buyer) in
network M:

Ostrovsky [11] presents Algorithm 1 in order to provide a constructive
proof of Theorem 10, and does not analyze the algorithm implementation-
and complexity-wise. With respect to our proposed setting, we present an
efficient implementation of Algorithm 1. In Algorithm 2 we use repeatedly
the Deferred Acceptance algorithm (GS) provided by Gale and Shapley [7],
which produces the man/woman-optimal stable marriage. Starting from sets
Aiand A:; the algorithm applies GS on sets Airand At (Avbeing the sellers
and A.. the buyers) to find the A-optimal stable matching. At each step all
pairs participating in the optimal solution provided by GS are marked. If a
potential buyer is not matched (is single), then this buyer does not
participate (as a seller) in the next stable matching sub-market either (since
that particular agent has no goods to trade). The algorithm terminates after
performing GS on the last intermediary set Ax- and the consumer set
Ax: The pairs marked during this procedure form the chain stable network
M me: When starting from the consumers’ side, Algorithm 2 produces the
upstream-optimal chain stable network M mex.

Note that GS works with preferences on agents, while in our setting
preferences are on contracts. Nevertheless, there is a one-to-one
correspondence between preferences on contracts and preferences on
individual agents, since each agent has at most one potential contract with
each agent, since agents have selling or buying capacity equal to 1 and there
is only one good being traded.

A=Ay
Create list of agents AlGTa = VOAA,;
while (A1 6= Ax) do
begin
Create [1X(ou)for all o 2 At (excluding those in AloTa) and I[TB(o)for
all w2 Awsy;
Delete the agents in AloTa from the preference lists of all agents in Au+;
Empty MGTa;
Use EGS on sets Avand At to find the Aw-optimal stable matching;
Mark all contracts participating in the Ai-optimal stable matching;
Insert in AMloTo any agent of A that does not participate in any
contract;
Av=Auwg;
end while
Output all marked contracts;

Algorithm 2: Implementation of T-algorithm using GS.
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Theorem 9 In a SCN with «k disjoint sets of agents with upstream and
downstream capacity equal to 1; Algorithm 2 produces the downstream-
optimal chain stable network M in O(xv?) steps, using O(v+ KV) space,
where v = maxfjAij; 1 2 (1; 2; :; K)g.

Proof. (Correctness) The algorithm terminates, since GS always
terminates [9] and « is finite. The use of A1ota ensures that no intermediate
agent, that does not participate in a contract, i.e. does not buy any product, is
able to act as a seller in the next iteration. So it suffices to show that by
using GS on the agents’ sets, Algorithm 2 produces the same results to
applying mapping T repeatedly on pre-networks, starting from
@*uv: Suppose that this is not the case and let chain stable network M*u
be the result of Algorithm 1 and network

M 6= M*.. be the outcome of Algorithm 2. Let also agents
oy OLiz; 1ii; auv 2 Ay having a contract in M with agents oy Olzz; i Olv 2 A
respectively. For 02 fi; 2;:::vg; this would imply that for any agent
oue; agent a0 is the best possible choice, since applying GS on sets A: and
A. produces the Ai-optimal stable matching. Now consider agents
Olorij Oloiz; ::3; Olorv 2 Av having a contract in M*mi with agents dlai; olzz; ::2; Olav 2
A respectively. Then, there exists at least one agent coip= oo 6= Lip; p 2
f1; 2; :::vg; who is matched with agent azp: But this would imply that
aip does not have its best possible choice in M*wn (Which, by GS, would be
on 6= 0Ol2p), a contradiction, since T(wm) = fp 2 Pjyp2 Xmop(@(0p) [ %p)g
(Definition 2). Thus, all contracts between sellers from A: and buyers from
A. are the same in M*.. and M: The same approach can be applied
throughout the SCN, completing the proof.

(Time Complexity) GS requires O(v) time per iteration to find the seller-
optimal stable matching and runs k - 1 times. Moreover, AlGtarequires O(v)
steps to be filled. The preference lists need O(v°) time to be created, as does
the deletion of any agents in Atctafrom the preference lists of agents in
Aui: So, the total time complexity of the algorithm is O(kv?):

(Space Complexity) GS requires O(v) space to store the preference lists
of all sellers and buyers at each iteration. These preference lists need not be
stored after the termination of each GS. Moreover, O(v) space is needed to
store the contracts identified to participate in M*.. at each step, while
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Aotaneeds O(v) to store any "single" agents. Thus, the total space
complexity is O (v+kv):

Ostrovsky [11] claims that his proposed framework, when restricted to
one "tier" of sellers and one "tier" of buyers with constant A and m=
0; encompasses the marriage model of Gale and Shapley [7]. Under our
setting, Corollary 15 implies that the relationship between the sellers and the
buyers of any two consecutive "tiers" in a k-sided SCN can be interpreted
through the properties of the marriage model. Lemma 10 follows.

Lemma 10 Under our setting, a k-sided SCN can be decomposed to k - 1

united SM sub-instances, with respect to the flow of goods throughout the
SCN.

Lemma 10 has an interesting implication. It allows as to describe a
procedure to create intermediary-optimal chain stable networks, under
our setting. Consider "tier" A2 f2;3;::; k- 1g: Apply GS on the sets
Avi and Ay with the buyers (A.) proposing, and on the sets Arand
Auwi; with  the sellers (Av) proposing. But this would produce the optimal
contracts for each agent o 2 Ai; both when selling and buying. It is easy to
show that such a network dominates any other chain stable network that
can be proposed to any agent o 2 Au:

The next lemma derives from the property of the marriage model
concerning "single" agents.

Lemma 11 If an agent does not participate in any contract as a buyer
(seller) in M*un (or M*ms), it will not participate in any chain stable
network.

Ostrovsky proves that the solutions of any SCN instance form a lattice
(Theorem 8) and that the interests of suppliers and consumers are in direct
opposition. This is further extended in our specialized SCN setting next. Let
M: and M: be chain stable networks of a SCN. Then, their supremum
MigM: assigns to each seller 6 2 A the best of the contracts it participates in
M and M:; and their infimum MigM: assigns to each seller ¢ 2 A the worst
of the contracts it participates in M: and M.: In an analogous way, MigM:
assigns to each buyer § 2 A the worst of the contracts it participates in M,
and M:; and MigM: assigns to each seller to each buyer 3 2 Athe best of the
contracts it participates in M: and M::

Lemma 12 If M: and M: are chain stable networks, then so is their
supremum MigM.:
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Proof. It must be shown that MigM: is an assignment and that it is chain
stable. By Lemma 10, we can decompose M: and M: into two « - 1 2-sided
stable matching sub-solutions. Operator g assigns each seller in each sub-
solution its best possible contract and to each buyer its worst. But the
solutions of each 2-sided sub-instance form a distributive lattice [9], thus the
supremum operator produces stable assignments for all agents. So, the
network formed by MigM: assigns to all agents, that were not single in M;
and M:; a contract. Further, the produced network is individually rational,
since all agents are assigned contracts, in which they participate either in M;
or in Mz; which are chain stable. Suppose, though, that there exists a chain
block in MigM:: This would mean that there exist at least one seller ¢ in
"tier" A. and one buyer 3 in Aw; such that ¢ and B have a contract () in M;
gM., but both would prefer participating in different contracts than in y; a
contradiction since the 2-sided sub-instance between A.and A is stable,
which completes the proof.

Lemma 13 If M: and M: are chain stable networks, then so is their
infimum MitM::

Lemma 13 can be proved in a way analogous to Lemma 12. Theorem 14
follows from Theorem 8, and Lemmas 12 and 13.

Theorem 14 The set of chain stable networks of a SCN under our setting
forms a distributive lattice.

3. Discussion and future work

Concluding this work, we would like to comment on the restrictiveness
of our approach/setting. The initial properties of our model are that
surpasses of "tiers" are not allowed, only one good is traded throughout the
SCN, agents have at most one upstream and at most one downstream
contract and their preferences are represented by individual preference lists.
These properties are proper specializations of the SCN model of Ostrovsky,
and most of them can be removed. For example, it is easy to derive similar
results when more than one goods are traded throughout the SCN (in which
case k-1 many-to-many Stable Matching markets [2] are formed), while
preferences can be applied on contracts with the addition of a preference
function for each agent.
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The restrictiveness of our setting rises mainly from the assumption that
all intermediaries want to trade with a consumer if and only if they also
trade with a supplier, and vice versa. This assumption is crucial for the
decomposition of the SCN, thus to the time and space bounds given for
Algorithm 2. For such a restriction to be imposed, we could ask for a perfect
matching, i.e. all agents participating in the SCN to be "matched". This
could be implemented through complete preference lists, i.e. each agent
having all possible buyers/sellers in its preferences, and |[Aj| = |Ay| = ... =
|Ak-1] = |Agl. It could also be imposed if each intermediary preferred to have
an empty set than to be matched only with a buyer/seller.

An interesting implication of the decomposition and the distributivity
property is that in every sub-market we can use a mechanism to move from
one solution to the other, namely contract rotations (c-rotations), an
extension of the notion of rotations used in the Stable Matching setting [8, 9,
6]. Such an application could allow us to find the optimal and the egalitarian
Supply Chain Network or even to explore the full set of solutions. The
application of c-rotations to the generic SCN framework of Ostrovsky is
also an interesting open problem.
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Kovotavrtive Xkovpn
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Hepiinyn

2V mopovoo epyacio HeAETATOL £val LOVTEAO Olaeipiong amobepdtwy
ouveyolg emBedpnong, oto onoio 1 {NTnon tov TPoidvtog eivar cuvdptnon
TOV EMMTEOOV TOV SLOOEGIOV amobEpaTog. XtV Tpaén £xel mapatnpnbel ot
n Ymapén peydlowv mocotitv mpoidviewv emmpedlet t {\Rtnom, oeov
TOPOKIVEL TOV KOTOVOA®TY Vo ayopdlel meplocOTEPO, 1Wwitepo TNV
TePInTOON TPOIOVTIOV oL VIOKEWTUL o0& PBopd KOOMG YaunAd emimedo
amofépatog dlvel TV evivmmwon tov «un epéokovy. Etol emmiéov, ot0
povtédo vrotifetar otabepdg pvOuodg EBopdg tov mpoidvtoc. Iepartépw,
Y v €£0QANCT Tov KOOTOVG ayopds (a&ion mpoidvtog) o mpounbevng
TPOCPOEPEL GTOV ayopaoTh mepiodo mictwone. Katd v mepiodo mictmwong o
aYOpPOoTNG EMEVOVEL TIC EOTMPAEELS AMO TIC TOANGELS TPOYLOTOTOUDVTOG
¢0000. Metd to mépag TG TEPLOSOV TIGTWGONS O OyOPACTHG EMPAPVVETAL LUE
KOGTOC oL €ivol avOAOYo TOL TOCcOV 7oL eKKpeel mpog eEO6PAnon (o
ouvteEAEOTNG avaloyiag ektdton pe Pdon emtdkie, TANBopiopd KAT)
ovyKekpéva av 1 eE6pAnon yiver ) ypovikny otiyunn M o GLVTEAEOTNG
gtvon 7., evod av yivel m ypovikn otrypf) N(>M) o cuvtedeotg eivat fe,> .
Mo tétola moAttikn evBappOveEL TOV ayopasT otV Topayyerior peydiwmv
TOGOTNTMOV KOl GLYVA €val OIKOVOUIKE GUUEEPOVGA Yo TOV TTpounBevuTh).
210%0¢ €ivar 0 kaBoPIGLOG TNG TOGOTNTOG TOPAYYEAING TOV AYOPOCTH Kot
TOV TEAIKOV €MIEOOL TOV amobEpatog mov Ba St pel doTe va peylotonolel
10 K€pd0G Tov. Elvanr mpopavéc 6tt 1 ovvnbng vmdbeon tov UndeviKov
teMkoV amoBépatog dev umopel va 1oyxdEL OTNV TEPITTOOTN TOV €V AOY®
povtélov, Kabag to eminedo tov amobépatog ennpedlet ™ {Tnom Kot vty
pe 1 o€pd g to £6000. AplOunTtikd mapadeiypoto vTodelvoovy OTL 1
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Bempnon Tov TEMKOV EMMEOOV ATOOEUATOS OC UETAPANTAG ATOPAONG OE
TETOL0L €100V HOVTEAD 00T YEL AKOUTN KO GE OUTANGLOGUO TOV KEPSOVG.

Aé&Eerg Khewoa: Awyeipion amobepdtov, {tnon cuvéptnon Tov emmédon
ToV d1aBécipon amobépatog, mepiodog micTwong

1. Ewayoym

Yvyvé mopotmpeitor 0L M VmopEn HEYAA®V TOCOTNT®V TPOIOVTWOV
emmpedler ™ Rom, ooy mopakvel TOV KOTOVOA®TY Vo ayopalet
neprocotepo. (Levin et al. (1972), Silver and Peterson (1982) [4,5]) 'Etot
televtaio €yxer  avamtuyBel peydiog aplBudg poviédmv  doeipiong
arofepdtov ota onoia  {RTnon tov mpoidvtog eEaptdtol and 10 eMinedo
Tov OlBéotpov amobEpatog. Avackomnon g oxeTkng PipAtoypapiag xet
yiver amd tov Urban (2005) [7]. Mo GAAn vdBeon 1 ool vioBeteiton 6Ao0
KOl TTo LY VA Kot 1 ooia Tpotdnke yio tpdTN popd and tov Goyal (1985)
[2] eivon M mpooeopd mePLOdOVL TGTO®ONG amd TOV TPoundevtny GTOV
ayOpOoTY| Yo TNV €E0PANCT TOL KOGTOVG ayopds. Mo tétotla moAMTIKY Elvan
owovopkd svpeépovcsa Oyt poévo yo tov mpoundevty) kabmg evBoppuvet
TOV OYyOPOOTH VO OVENGEL TV TOGOTNTO TopayyeEAiog Tov aAAd KoL Yo TOV
aYOPOGTH 0 OTO10G UTOPEL KATA TNV TTEPI0O0 AVTN VO EMEVOVEL TOL KEPOT) TOV
amd TIC TOANGELS TPOYLATOTOIMVTOS £6000. Mo avaGKOTNON TNG GYETIKNG
Broypapiag yiverar and tovg Chang et al. (2008) [1]. Téhog, apol ta
TPOIOVTO TOL OTTO10L LEAETMVTOL GLYVA LITOKEWVTAL 6€ PHOPA, Lol TOPAUETPOG
oL TTPEMEL vaL AapPdvetor vtoyn eivai ) @Oopd TV Tpoidvtwv. ['a oyeTikn
Broypagia Tpoteivetar n avackoénnon tov Goyal & Giri (2001) [3].

[Ipécpota ot Soni ko Shah (2008) [6] perétnoav €va poviéAo
dwyelptong amobepdtov viobetdvtog T e&Ng vrobéoelg: 1) n {Ron Tov
TPOIOVTOG Elval pio YPOUMKT GUVAPTNGOT TOV EMUTESOL TOL OlBEGIOV
amofépartog, 2) yo v €£6@Anon Tov KOGTOVS ayopds (a&ion Tpoidvtog) o
mpounOevTg  TPOoEEPEL  GTOV  ayopaotn  mepiodo  mioctwong,  3)
OVTIKEUEVIKOG 6TOYOG £lval 1] €A 1OTOTOINGT TOV KOGTOVC.

Ymv mapovca  epyacio. TO TOPOTAVEO HOVIEAO EMEKTEIVETOL KO
tpomomoleitol g €€NG: o) 1o TEAMKO amObepo Oewpeiton OTL TOPAUEVEL
Betikd, Kabdg oe poviéha amobepdtov 6mov N (ntnon e&aptdtal amd To
eninedo Tov amobépatog, 1 vwodeon pndevikov TEAIKOL amoBépatog dev
oonyel omn Peitiotomoinon ToL KEPOOVLE MIOG KOl TO EMIMESO TOV
amofépatog ennpedlel ™ {\TNoM Kol VTN HE TN GEPA TG Ta. £6000, ) O
OVTIKELEVIKOG 0TOYOG €lvol 1 LEYIOTOTOINGT TOV KEPOOVC, Y) EICAYETOL M|
évvola g eBopdg tov TPoidvTog Kot O) TifeTan TEPOPICUOG GTO UEYIOTO
eminedo omoBéparog, to omoio ocvpPadiler pe TO YEYOVOG OTL OTO
TEPLOCOTEPO KATAGTNUA ALOVIKNG TOANGCNG LIAPYEL TEPLOPIGUEVOG YXDPOG
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oTa PAPLo. OTIMG £miong Kot «OTL VIEPPOAKE peYEAOL cwpol amd TpoidvTa
To omoiot €Umodifovv aPVOUV OPVNTIKY] EVIVTMOOT O OYOPOOTEG KoL
vraAAniovey (Levin et al. (1972) [4]).

2. Yno0éoeig kan ZopPoiiopoi
Ot mapaxdtem vTobEcES ¥PNOUOTOOVVTAL Yo T HOVTIEAOTOINGT] TOL
TpoPfALaTOoG:
1. Aev emrpémovtan ehdelyelg
2. O ypovog avoync (lead time) Oewpeitor pndevikdég Kot o
AVEPOOLUGLOG TOL 0yopaoTn YiveTal oTrypiaio
3. H péyiom yopntikdémmra g anobnkng sivon U
4. To 1ehxo eninedo Tov amoBENATog dev eivarl avaykaoTiKd Undév
Ta mpoidvra mov eOeipovian amopakpvvovor omd v amobnkn
Kot 0gv TpoPAémeton emdOPOOT, OVTE OVTIKOTAGTACT TOVG
6. H {fmon tov mpoidvtog, D(r), lvar GLVEPTNON TOL EMTESOL TOV

9]

dwbéopov amobépatog 7(r) kou opilerar g €ENG: D(f)=a+bI(1),
0<t<T, OOV a,b>0.

7. Av o ayopaotig eE0@ANceEL TOV TPOoUNBeLT PEXPL KOL TN YPOVIKT
otiyun M dev emPopdvetor pe kmolo TOKO KOl UTOPEl OTO
YPOVIKO OdoTnUe 0VTO Vo EMEVOVGEL TIG E6TMPAEES amd TIC
TOANCELS TPAYHOTOTOIDVTOS £5000. MeTd TO TEPOG TNG TEPLOSOL
T{GTMOONG 0 0yopasT§ EMPAPVOVETAL LE KOGTOG TOV £ivat avAAoyo
TOL OO0V TOV eKKPeEUEl TPog €EOPANOM. ZVyKeKpéva av M
eEOPANON YiVEL TO YPOVIKO SLACTNHA |17, N]O CUVIEAESTHG Eivar f,
EVOD av yivel petd m ypovikny otiyun N(>M) o cuvteleotg lval
Ie,” I, -

21 ovvéyewa divetor o GuPPoAc g Tov Ba ypnoiponomOei:

h : kbotog dtutpnomg amobENaTOS ava Hovado TPoidvVTog ove LovAada
YPOVOL

P : typn moAnong avd povdda mpoidvtog

¢ : Ty ayopdg amd tov Tpounfevty| avé povado Tpoidviog, OTov ¢ < P

A : KO66TOG TOPAYYEAAS OVA TTOPOLyYEATDL

0 : o100epog pLOUOS POBOPAC

M : n mpaotn mepiodog mioTtwong yi €EOPANGT TOL KOGTOVLS OyOpPdg
Yopic emPapovvon

N : m devtepn nepiodog mictmwong, 6mov N > M

Ic,: o ovvieleotg emPdpovong avd ypnuatiky povédo ové povédo
YPOVOL AV O OYOPUGTIG
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eEOPAACEL OTO YPOVIKO SLAGTNHO [M, N]
Ic,: 0 ocvvteheotng emPapovvong avd ypnuotikn povade avé povada
YPOVOL AV O 0YOPUCTNG
eEopMoEL 6TO YPOVIKO Sactnpa [N,7], 6oV Ic, > Ic,
le: 0 OULVTEAESTNG TOKIOCHOL T®V EMEVOVCEMV TOVL OYOPUOTH VA
YPNUOTIKY povada avd
povada xpovov
T - 10 unKog Tov KvkAov Tapayyeriog (LeTaBANT amdPaoNC)
g: 10 emimedo tov JBECIHOV AmOBENATOS GTO TEAOG TOL KLKAOL

(petaPAnT) amodpaong)
0 1o enimedo tov drabéoipov amobépatog ot apyn Tov KOKAOL

U : 1 péytotn yopntikotnto g amodnkng

3. MoOnpatikn povreromoinon Tov tpofipatog

Tn ypovikn otrypn t=0 yiveton maporafn pog topayyeiiog peyébovg Q-
g- Epdcov to telkd amodbepa eival q to eninedo tov amofERaTog T YPOovIKN
otiyuy t=0 Ba elvar Q povddeg mpoidvtog. ‘Emerta, Adym {Rmmong kot
@Bopag 1o eminedo Tov amoBEUATOC PEIDVETAL GTASIOKE UEYPL VO PTACEL OE
eminedo q (0L g) ™ ypovikn otryun t=T. Opoiwg ™ ypovikny otryun t=T
Epyetal pol kovovpylo mwopayyeiioo Q-q Hovadmv mTpoidvtog Kot 0 KOKAOG
emovoroppdvetal. ZOpeve PE To TOPATOVEO TO EMIMEdO TOL SaBEGILOV
tov anofépartog Ba tkavomotel Tnv enduevn dapopikn e&icwon:

%+ OI(t) =—a—bI(t) (1
ue apykn ouvonkn I(T) =g > 0. H Ao g omolog etvar:
[(t)z(q+£je“’(T")—£, 0<t<T,o6mov w=b+6 2)
w w
Emedn 1(0)=Q, mpoximet o = (q +£jewT _a 3)
w w

Mo to pnkog tov kKOKAov mapayyeiiog T tov ayopacth dakpivovtal ot
e&ng tpeic mepumtooeis: (o) T<M , (B) M <T <N, (y) T >N . Ztn cvvéyewn
v KEOe po amd avtég TIC TEPUTMSELS KoBopileTol T0 GLVOAIKO KEPSOS TOV
ayOpOoTY).

31 T<M

Oewpovtag 0Tl T0 KEPOOG TOL AYOPACTH IGOVTOL LE TO, E5000 TOV A0 TIG
TOMGEIS GLV TO KEPAOG AMO TIC ENEVOVOELS TV €600V KOTA TNV TTEPTI0O0
nioTong, petov 10 K6GTOG ayopds, To KOGTOS OlTPNonG omofEnatog Kot
T0 KOOTOG mapayyeiag, TPOoKOTTEL OTL TO0 KEPOOS avd povdoda ypdvov yio
TNV GLYKEKPEVN TTEPimTOON lvar:
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,(T,q) = %I:PTD(t)dt +Ple mD(x)dxdt +(M - T)JT. D(t)dt} —c(I(0)—q) - hJT.I(t)dt —4| @)

3.2 M<T<N

[Ma ) devtepn mepinTmon 10 KEPSOG TOL AYOPOGTY) IGOVTOL LE TOL £G00N
TOV Ao TIC TOANGELS GLV TO KEPAOG OO TIG EMEVOVGELS TV £6O0MV KATA
mv mepiodo mioTwoNng, Helov 10 KOGTOG ayopdc, T0 KOGTOG Ol0TpMoNg
amofénatog, T0 KOGTOG TapayyeAMag Kot To KOGTOG TOV TOGOV OV EKKPEUEL
npog eE69pAnon. Emopévag mpokdmtel 01t 10 KEPOOG avh povado ypovov
etvau:

TIx(T, q) =%[PJOTD(t)dt +PL{ " [ D(x)dxdt —c(1(0) - )~ h| 1(6ydt—A—cla, I(t)de] (5)

3.3 T>N

Téhog, yio TV Tpitn TEPINTOON TO KEPOOG TOL OYOPACTH 1GOVTOL [E TO
£€0000. TOVL a0 TIC TOANCELS LV TO KEPOOS O TIG EMEVOVOELS TOV EGOIMV
Katd TV TEPiodo ToTMONG, Pelov T0 KOGTOS 0yopdc, TO0 KOGTOG daTPNoNG
amoOELTOG, TO KOGTOG TOPOYYEMOG KOl TO KOGTOG TOV TOGOV TOV EKKPEMEL
mpog €EOQANGN HE OLVIEAESTH ¢ KOl Je, Y100 TO OVTIOTOLXO. XPOVIKA

dwotmuota. Eropévog 1o képdog avd povada ypdvou eiva:

M7, q) = %[P jOT D(t)dt + PL jOM [ DGx)dxdt ~c(1(0)-g) - jj](t)dt 4 —cfclj;vl(z)dz ©)

~cla| 1(t)dr]
AmodeikvieTe €DKOA OTL 1] GLVEPTNON
I1,(T.q),0<T <M
(7,q)=111,(T,q),M <T <N
IT, (T,q),T >N

glvon cvveyng, wg mpog T, 610 ddoTnua [o, N]-

4. KaBopiopog pértiotng Aoong Tpofipartog

H Abon tov mapandve mpofAquatog amaitel tnv ebpeon tov Tipadv (T,q)
TOL  pEYloTOmMOWVV TN ouvaptnon  II(T,g). Avtég  TPOKLITOLV
HEYIOTOTOMDVTOG EEXWPLOTA TIG GVVUPTNGEL IT,(T,q), T1,(T,q)> M,(T,q) ©G
mpog (T,q) kor ocvykpivoviog EmMelTa TO OMOTEAEGUOTO EMIAEYOVTOG TN
Bértion Adon.

Amodeucvietal 0Tl Yo TIG GUVOPTHOELS 11,(T,q)> T1,(T,q)s I1,(T.q) O&V
umopel va. Bpebel kamolo PEATIOTO e0mTEPIKO onueio ota medio oplopon
TOVG.



Movtého Alayeipiong Anobepdrov kdto amd [oltikég [iotmong kot Znong

Yuvaptmon tov Awbéoyov Amobépatog 85

To q && opiopod propet va Thpet Tipég oto Siotpa [0,0]. Etot Aowmov
dlakpivovpe T1g €£NG OVO TEPUTTAGELS:

e Av o0l Al (T,q)/0g>0, i=1,23 M OVIICTOYN OLVAPTNON
KEPOOLG eivar pa avéovca cuvdptnon g mpog q. Emopévmg
OKOTOC MOG €ivol Vo HEYOAMGOLUE TO 000 TO OvLVOTOV
TEPIGGOTEPO KOt ENEWN 6Y0eL ¢ < QO <U owtd 10 metvyaivovpe
Bétovtag 0=U. Eopocov &xovpe 0¢écer 0=U pmopodue va

AMdoovpe tn oyéon (3) ®g TPog q, OTOTE TPOKVATEL:

g=Ue" —1(1 —e) (7
w

AVTIKoOIGTOVTOC TOPO TNV TOPUTAVED OYECT GTNV EKAGTOTE GUVAPTNOTM

KEPOOLG TPOKVTTEL it GLVEAPTNON pe povadiky petofinti v T.
® AV aI(T,q)/0g <0, i=1,2,3 N avTioTOXN GLVAPTNON KEPSOLG Eival
wa  eBivovca cuvdptnon ®¢ TPOg q Kot TOTE TO KEPOOG
ueylotomoteitor  0étovtag ¢=0. IldA avrkebiotoviag otig
GUVOPTNCELS KEPOOVG g =0 OVTEG UETOTPEMOVTOL GE GUVOPTNOELS

pag petofintg (T).

5. AkyoprOpog
o v edpeon g PéAtioTg AvonNg (T*,q*) mpoteivetor o &&ng

alyop1Opog:

Brjua 1. Bpiokovpe 10 0Akd péyioto g (7, q) , £6T® (Tl*,qf ) , OG
edne:

Brpa 1.1 YroloyiCovpe to 7}, , 6mov 7;, n Avon g e&icmong
dT1(T)/dT =0, w0 Q=U . Av T, <M , 1018 OétO00E T =T, |,
aviucodiotovpe T =T, ot oyéon (7) ko Bpickovpe to ¢ . A,
0étovpe T, = M, aviikabiotodpe T =M ot oyéon (7) kou Bpickovpe
0 g, ,. Xpnowonolodpe ™ oyxéon (4) yia vo, VoroyicovpE T0

H‘(Tli > %*J) .

Bjuo 1.2 ®étovpe 4, =0. Yroloyiovpe to 7,, 6mov 7;, m Avon g
e&lowong dr1,(7)/dT=0,710. ¢ =0. Av 7, <, O€tovpE

T, =T, AMdg, 0étovpe T, = M . YroloyiCovpe to TIy(T"

29
™ oxéon (4).
Brua 1.3 YrmohoyiCovpe 1o (77,47): T1(T;'.q; ) = maxIT,(7;'.q;,)> i =1,2-

q,,) omo
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Brjua 2. Bpickovpe 10 0MKO HEYIGTO TNG [1,(T,q) » £0TO (77.q3)> ©G
eang:

Brua 2.1 Yrnoroyiovpe to 7, ,, 6mov 7, m Avon g e&icmong
dll,(T)/dT =0,y Q=U .Av M <T,, <N, 101€ Oét00PE T) =T, ,
avtkadiotoope T =T,, ot oyxéon (7) ko Bpickovpe 1o ¢, . AAAdg, ov
T,, <M, tte Oétovpe T, = M , avtikadiotodpe 7=m o1 oyéon (7)
Kt Bpickovpe 10 ¢, . AAGG, av T, > N, 16te Oétovpe T, =N>
avtucodiotovpe T =N ot oyéon (7) kot Bpickovpe 10 g, -
Xpnoipornolodpe  oxéon (5) yio va vroroyicovue T0 T1,(7,,,q;,) -
Bnua 2.2 ®@étovpe ¢,, =0 . Yrokoyilovpe to 7,,, 6mov T,, 1 Adon g
e&lomong dI1,(T)/dT =0,y ¢ =0. Av M <T,, < N, T0T€ O€TOUVLE
T,,=T,,. ANag, av T,, <M , t6te 0étovpe 7, = M . AMOG, av Ty, > N
O¢tovpe 77, = N . Xpnoyomotovpe T ox€omn (5) Yo va VTOA0YIGOVE TO
,(7;,,43,) -

Bipa 2.3 YroroyiCovpe 1o (77,q;): T1(T5,q; ) = maxT1,(T5,.q5,), i=12.
Brjua 3. Bpickovue 10 0MKO péyioto g I1,(7,q) , E0TM (7,.4;)> ©S eEng:
Brjua 3.1 YmohoyiCovpe o0 7, 6mov 7, M Abon g e&icmong

Al (T)/dT =0,y Q=U . Av T,, > N, 10t€ Oétovpe 7, =T, ,
aviwcodiotovpe T =T,, ot oyéon (7) ko Bpickovpe 10 ¢, , . AMOG,
0¢tovpe T,, = N, avtikabiotodpe T =N ot oxéon (7) kot Bpickovpe
0 ¢, ,. Xpnoonowovpe m oyéon (6) yio vo VTOAOYIGOVLE TO

(751, 45.) -

Briua 3.2 Ofétovpe ¢;, =0. Yrnoroyilovpe 10 T}, ,6mov T;, 1 Adon g
eglowong dI1,(1)/dr =0,y g =0. Av 71, > N, 10t€ O€TOUVUE T, =T, .
Alag, O¢tovpe 77, = N . Xpnoiponotovpe m oyéon (6) yo va,
vroloyicovpe 10 TI1,(7,.q5,)-

Biua3.3  YmohoyiCovps 1o (77.q;): TI(T},q; ) = maxT1,(T5,.q3,)
i=12.

Bnua 4. YroloyiCovpue t0 (T " q*) :

*

(T, q") =max{T1(7,",q; ). T1(7}, ;) . TI(T .45 }.-
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6. AprOunTIKé TapadoEypQ

X ovvéyela divetor €va avtiotoryo pe twv Soni & Shah (2008) [6]
aplOunTIKo Topdderypo 6to Omolo mpootifetal otabfepog pvOuog phopdg O
KOl O TEPLOPIGHOG 6T0 emimedo tov amobépatog U. To mapddsrypo ovtd
YPNOOTOLEITOL Y100 AGYOVG GUYKPIONG LE TO NOT] VILAPYOVTA OATOTEAEGLLOLTOL.

‘Eotw a=1000, €=0.05, b=3.5, 4=200, ¢=20, P=30, h=0.2,
le=12%, Ic, =13%, Ic, =18%, M =17/365, N =30/365 koaw U =500.
XpNOUOTOUDVTAG TOV TOPATAV® OAYOPIOLO TPOKVTTOLV TO OMOTEAEGLLOTO
TOL POIVOVTOL GTOVG TAPUKATM TIVOKEC.

SetQ=U | 0=U=500 | T=M=0.047 | ¢ =380.87 | I1=20755.6

Setq=0 | 0=5065 | T=M=0047 g=0 I1=6631.78

Mivakag 1. Anoteréopoata o [epintoon 1 (T<Mm)

SetQ=U 0=U=500 | T =0.06 q=34934 I =20899.5

Setq =10 0=9544 T=N=0.082|¢g=0 IT =9140.39

Mivakag 2.Anotedéoporto [a Mepintmon 2 (M <T <N)

SetQ=U 0=U=500 | T =N=0.082[q=302.18 I =20701

Setq =0 0=U=500 |T =029 g=0 I = 15925.3

Mivoxag 3. Anotedéopata Na Hepintwon 3 (T2 V)

Ao tovg mivakeg TpokOTTEL OTL N PEATIOTN AVOT TOL TPOPANUATOS Yo
TO GLYKEKPLUEVO TTopdoetypa o etvat:

(T".q") =1(0.06,349.34) ne II(T",4") =20899.5.

®étovtag g = 0 6mmwg vroBETovv ot Soni and Shah (2008) [6], n BéATio
Abom Ba MTav

(T".q") =(0.29,0) xon TI(T",¢") =15925.3.
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Amo to mopomdve @aivetor Kabapd 0t 1 vwobeon UndevikKoH TEAIKOV
amofépatog oe povtéda anobepdtov pe {fTnon cuvaptnon tov dtbéctov
anofépatog dev odnyel oe PEATIoTN AdON.

7. Emi)oyog

Xmv mopodoa epyocio ETEKTEIVETOL KOL TPOTOMOLEITAL TO TPOGPOTO
povtédo Tov Soni & Shah (2008) [6] wc €&ng: 1) emrpémovtag 610 TEMKS
amofepa va givar Betikd, 2) €yoviog ®g 6TOY0 TN LEYLGTOMOINGN TOL
Kképoovg, 3) vrobBétovtag 0Tt Ta Tpoidvta POeipovian pe otabepd pvOUO Kot
4) vroBétovtag Ot VIhpyEl TEPLOPICUOS GTO PEYIGTO EMIMEDO AMOOEUATOC.
Metd v poviedomoinon kat avéAvon Tov TPoPANUOTOS TPOTEIVETOL £VaG
alyopBpog vy v gopeon g Péitiomng  {mong.  Emiong,
YPNOCILOTOL®VTAG TO 1010 apfuntikd mapddetypo 6mmg ot Soni & Shah
(2008) kot cvykpivovtag ta amoteAéspata Tapatnpeitol 0Tt (o) N vVoddeon
undevikov teAkov amofépatog kot (B) 1 €AayloTomoinc TOL GLVOAMKOV
KOGTOUG G €va poviédo pe Cnmnom eEaptopevn amd To eminNEdO TOL
owBéoipov amofépatog dev odnyel og PEATIOoTN AboN, KAODOS YoAUpOVOVTOG
AVTOVG TOLG OLO TEPLOPLGLOVS 0ONYNONKALE GE OPKETA LEYOADTEPO KEPHOG.

To mpotewvopevo poviédo pmopet va emektabel vmoBétovtag pepkn
wKavomoinon g vrepPdilovoag CRTNong, LEAETOVTOG TIS EMWOPACELS TNG
avénong tov TAnbopiopov, Bewpavtag 6Tl To TPOIGVTH TOV VTOKEVTAL GE
@Bopd pmopodv va ypnoworombovv ce po Sopopetikny oyopd. Ommg
emiong ko va perem el o cuvtovioog TpounBevti) — ayopaoTr), VTG AVTEG
T1G GLVOTKEG, OTNV EPOOLAGTIKY OAVGIdA.
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Tpomor Avalntnong Epyaciog, Amoteréopata Ko
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Iepiinyn

H oavalgmon epyociog, eSortiog TV ouvey®dv OAAAYOV OV
SwdpapatiCovtal otn eOHOM TG EPYACING, GTO YMDPO TMOV EMYEPNOEDV Kol
otV otkovopia yevikdtepa, amotelel TAEov €va amd Ta KuploTePO BEpaTa
™G cOyypovng epyactakng Lone. Aev mpokalel EKTANEN AOUTOV TO GLVEX(DG
EVIEWVOUEVO EVOLLPEPOV TMOV EPELYNTAOV YOP® Omd Tn JdKAGio NG
avalitnong epyacioc, HEC® NG omoing, vmOynNeol £pyalOuevol Ko
opyovicpol  EMOUOKOLV Vo EMTOHYOLV  TOLG  EMOYYEAUOTIKOVS KO
0PYOVMOOCIOKOVS TOLG OTOYOVLS AVTIIGTOlYO. XTO TANICIO OvTd, 1dwitepo
EVOLAPEPOV TOPOVGLALEL 1| LEAETN TOV GUVALGHNUATOV TOL TPOKVTTOVY MG
dueco emaxolovbo g e&v Adywm Odwdikaciog Kol emnpedlovv NV
WYUYOAOYIKN] KOl GUVAIGONUATIKY] KATAGTOON TOL €KAGTOTE VLTOYNGIOV.
Avatpéyovtag ot oyetikn  Piploypagio  Pprkape T dwdikacio
avalnmong epyociog va yopaktpiletol oG «GVVOEGHOCH HeTAED ETAOYNG
gpyociog kol MEAMOVTIKNG emayyelpotikng eEEMENC.  Avayvopilovtog
Aowmdv ™ onuacio g avalnmong epyaciag, kabmg HEcw avTg To dTopa
UTopovV Vo KAVOLV 0L CMOTNH EMOYYEALATIKY] ETIAOYN N omoia Bo e&ehilet
kot Bo mpowOnoel v kopiEpa TOVG, eeTdoape TOLG TPOPAETTIKOVC
TOPAYOVTEG TOV EYYVMOVTOL U0 EMLTUYNUEVN Kol VYW (WYLYIK®G) dtadikacio
avalnmonc. Ewdwotepa, og delypa 149 npoécearta anopoitwv AEI/TEI mov
avalnrovoav epyoacia, efetdoape opylKd HEC® EPMOTNUATOAOYION TIG
atopkéG  OlPopéc  (evouveldnoic, TPOVONTIKOTNTO,  OVTOEKTIUNGOM,
OVTETAPKELN) KOl OTN OLVEXEWL WHECH TMUEPOAOYIOL TIC GULUTEPLPOPES
avalnmong epyaociag (mpoomdbeio, £€viacm, ypnon myov eevpeong
gpyaciag) kot ta ocvvoucHuato TV vToyneiov katd v avalntnon
gpyociog. XOpeova pe T EVPNUATO HOG, Ol VLTOYNPLOL EmMSIdovToL
TEPIGGOTEPO GE GLUTEPLPOPES KTPOETOIUAGIOG TAPA «OPAONG», EVD AKOUN
o €viovn etval 1 yevikn mpoonddeio Tov Katafdiovy katd v avoaltnon
Touc. MAAoTa, 101UTEPMC O100ed0UEVT] HeTah TV vIoymeiov givor 1M
YPNON TOV EMCNUOV TNYDOV TANPOPHPTONG Kol KUPI®MG TOV S1adIKTOOV EVED
Ol TPOCMONIKEG OLOTAGELS KOl YVOPUIES YPNOUYOTOOVVTIOL E TTOAD
pikpotepn ovyvotnta. EmmAéov, 10 TPOocOTIKE YopaKTNPIoTIKG 0TS 1M
TPOVONTIKN]  TPOCOMKOTNTO KOl 1 OVTOEKTIUNOCT  QoOiveTol  TTwG



Tpdémor Avalrtnong Epyaciag:

1
Anoteléopara kot Xovéneieg oty Yoyoloywn Katdotaon tov Atopov ?

TPOGTATEVOVV KOl EVEPYETOVV TN GLVOICONUATIKY] KATAGTOGT] TOL OTOMOV.
Avtifeta, n Vmapén évtovov cvumepipopmdv avaltnong epyaciog odnyel
0€ YOUNAOTEPO EMIMESN YLYIKNG VYELNG, KOONDS 0G0 TEPIGGOTEPO YPOVO Kot
mpoondbeln aplep®vel Kaveic oty ovalntnon Tov TG0 MEPLGGOTEPES
OAPVNTIKEG EUTEIPIEC EVOEXETOL VO ATOKTNOEL, OTMG OPVNOELS 1| AOPPIYELS
amd mOAvoUg €PYOdOTEG, LUE OMOTEAEGHO VO PLOVEL GLYVOTEPL OPVITIKEG
ocuvaloOnuatikég Kataotdoels. Télog, o kpOg oplBuog  emTvy®V
amotelecpdtov  ovalntmong epyaciag (CuvevieDEEl;, TPOTAGES Yo
gpyacia, amdKINon epyaciog) LTOONAMVEL OTL LTO TNV TAPOVCH GLYKVLPIN
OWKOVOUIKNG  Kpiong vmapyel OLokOAio, ovebpeong epyociog, HE TG
EMYEPNOELS VO O1TNPOVV GLYKPATNUEVT] TOMTIKT OTIG TPOCANYELS Kol Ol
véeg Béoelg epyaciag va eivor eAdyIoTeS.

Aglerg Kiewwa: Avalnmon epyaciag, Ilpovontikny mpocomikdtnta,
SvvaucOnpotikotnra

1. Xtadwdpopia

‘Eva amd to {ntpata mov omacyolobv 0AoEva Kol TEPIGGOTEPO TOVG
EMOTNUOVEG OV acyoAoUvVTal pe Oépata avOpmmivov dvvopkol sivar m
avantuén, n eEEMEN kot n dwyeipion g otadtodpopioc. O AdYoc mov 1o
evolwpépov yopm omd T otadtodpopia €xel avénbel, eivor M peydan
onuocio Tov £xet yio Tov epYalOHEVO Kol KOT ETEKTAGT Y10 TOV OPYOVIGUO
OV TOV OmOCYOAEl. Xe oTOMKO emimedo, M epyacia Katalappdver To
peyoldtepo pépog e Long tov ovyyxpovou avBpmdmov Kot YU avtd givol
ONUOVTIKO, TPOKEUEVOL TO ATOUO VO EYEL YUYIKY] VYEID KOl 1IGOPPOTNUEVT
Kow@vikn Con, va. OAOKANPOVETOL GUVOIGONIATIKG e TNV EpYAcio TOV Kot
va &yel v e€EMEN mov emBopel kol Bewpel 6TL ToV OEilEl. Ao TV GAAN
TAELPE GE EMIMESO OPYAVIGUOV, TOL OM®G €lval YvwoTd GKOTOS &ivar 1
HEYIOTOTTOINGN  TOL  KEPAOLG, €lval  ONUOVTIKO VO OTOGYOAOVVTOL
napayoywol gpyaldpevol. T'a va givar Opmg ot vTGAANAOL ToVv ekdotoTEe
OPYOVIGHOU TOPOY®YIKOL TPEMEL TPMTOL VO EIVOL IKOVOTOMUEVOL atd TNV
gpyacio tovc. ‘Evoc tpoémog yw va eEaoc@aiicovv ot gpyoddteg nv
KavoToinom amd TV €pyacio Kot T 0EGUEVGT TOV TPOGHOTIKOV TOVS GTOV
opyaviopd gtvor n TPocEopd evKUIPLOV OVATTLENG LEGA, Y10 TAPADELYLLAL,
amd T TPOYPAUUATO OLOYXEIPIONG GTOOOOPOUING.

H évvola tg otadiodpopiog/Kaplépag €xel «TOAAVIELTED OPKETA KATA
™V SIPKEWL TOL TPONYOVUEVOL OLDOVO, CNUEUDVOVTOS £TCL Mol GEPA
aAlay®dV ot onpacio Kot otn xpnon me. H onpoaviikdtepn «otpoen» otnv
évvola g otadloopopiog €ytve otic apyés tov 1970 otav Eemepdotnke o
TEPLOPIGHOG TOL YPOVOL KOl 1) KOPLEPO APYLCE VO LEAETATOL TEPICCOTEPO MG
Kbt Tov egMocdtav otn dbpkel ™S LONS TOL ATOHOL Kol OYl G 1M



92 AotpoAdfog

«oTiypun g anacyoinong [8]. Ewdwotepa, cOpemvo pe v OnTIK) NG
«eEeMKTIKNG Topelag» 1 Kapépo Tov aTopov dev KAgivel pe TV €16000 TOL
o€ &va emdyyelua 1 o€ €va opyaviopo, avtifétme, ™ otryun exeivn apyilet
[1]. Qg ctadwodpopio (career) Aowmdv pmopel vo oplotel «to TAEYHO TOV
CYETIKMV LE TNV EPYOCIO EUTEIPUDY TOL KOAVTTOLV OAO TO SAGTNUO TNG
Cong evog atdpovy [9], evd m dwyeipion g otadiodpopiog (career
management) o@OpA OTOV GYEOWOUO KOl OTNV  EQUPUOYN  T®V
OPYOVOCLOKAOV OlOOIKAGLOV Ol OTOolEG EMTPEMOVY VO oxedAlovIoL Kot
olokoOvTal Ol KOPEPES TV OoTOHOV  HE TETOWO TPOMO (MOTE Vi
TKOVOTTOLOVVTOL TOGO Ol OVAYKES TOL OPYAVIGHOV OGO KOl Ol IKOVOTNTES Ko
Ol TPOTIUNGELS TOL aTopov [11].

2. Avalntnon Epyoeciog

Eite aonactodpe v dmoyrn mov emkpatovce moldtepa Kot Nlere Ta
Oénota  otadlodpopiag vo OAOKANpAOVOVIOL Kol Vo KAElvouv pHE TNV
EMOYYEALATIKY) €MAOYN Kol TNV €lcodo tov atdpov otnv epyocio &ite
vofemoovpe TV Mo cOyypovn OMTIKN TNG €EEMKTIKNG Topeiog Tov
atopov, M omoio 0ev elvar ovte otafepn] 00TE TPOSOYPAUUEVT] OANG
e€apTaTal Kot SOHOPPOVETOL OO TIS EVEPYELEC TOGO TOVL OTOLOL OGO Kot
TOV 0PYOAVICUOV, OVTIMAUPBOVOUACTE TN GNUOGIO TNG ETAOYNG TOV £pY0OOTN
- 0pYOVIGHOV. ALOTL, 1Ol COGTY EMAYYEALOTIKN EMA0YN gival TOavITEPO VOl
eEeMiéel ko va wpowBnoel v kopEpa Tov atopov. Ot emoryyeAILOTIKES
EMAOYEG amd TNV HeEPLA TOVG lvar amdppota TG dadikaciog avalnnong
gpyaciog yu avtd Kol glval oNUOVTIKO Yo, KATOWOV TOL EVOLOPEPETOL VO
KAVEL L0l GOOTN EMAYYEALOTIKY ETAOYN, 1] ool Bo evioyboeL TV KOPLEPA
ToV, va Yyvopilel T pmopel va Kavel T dadtkacio pe v omoio avalntd
€PYOCiO O OTOTEAEGLLOTIKN.

H avalnmon epyaciog opiletar g po dSuvapiky dtodkoacio HEcm g
omolag To GTOUO. EMOIOKOVY VO, ETITVYOVV TOVG EMAYYEALOATIKOVS TOVG
otoyovs. H dwdikacio g avalnmmong epyaciog apopd oTig evEPYELES
OLYKEVIPMOONG TANPOQOPLOV Yoo TG mlavég B€oelg epyaciag, omnv
aEloA0YNoT TOV EVOALOKTIKOV BEcewVv — TpoTAcE®V epyaciog Kot TEAOG,
OTNV EMAOYN TNG KOAVTEPNG POIVOUEVIKA EMAYYEAUOATIKNG gukatpiog [13].
[Tépa Opmc amd avty ™ «AOYIKN» CEPA EVEPYEIDV TOL APOPOVV GTO
oyxeodlacpd g owdikaciog avalnmmong epyoasiog, otnv ovalntnon Kot
TeEMKd oty emAoyn pwog Béong epyacioc, m avalitnon epyaciog €xet
YOPOKTNPIOTEL KOl ¢ o «avTopuduldpevny dadwkacio (self-regulatory
process). Zuykekpipéva, coppova pe tovg Kanfer, Wanberg & Kantrowitz,
(2001) m avalnmon epyociog eivar po dwdwkacio v omoio Eexvd
OKOTIU®MG TO ATOUO HOAIS GLVEIONTOTOWCEL OTL £XEL VAV EMOYYEAUATIKO
ot1dyo Kot Béher va tov emtoyel [10]. Me ) oglpd T0v 0 6TOYOG AVTOG
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gvepyomotel 1N owdkacio avaltnone epyaciog - OTOL Ol VTOYNPLOL
YPNOCLOTOOVV Hal TAELAO0 LECOV OTMG TOPOLGS, TPOosTdbeLn Kot Ypdvo — 1
omoio. éxel ®g okomd TNV amoxktnon epyocioc. Méoa oamd avty TNV
avtopLOLopEVN dradikacio Aowdv, Ta dTopa avalntodv epyacio SpmVTAG,
avTOPOVIG, evieivovtag N ko aAldlovtag tedeiwg TV Katevbuvorn oy
avalnInon Tovg HEYPL VO EMTUYOLV TOV EMAYYEAUATIKO TOVG GTOYO M va
amo@acicovv va Tov gykataieiyovv. H adlayn otov tpomo pe Tov omoio ot
VIOYNQLOL Yhyvouv Yo epyacio Katd t Oodpkewn tng ovalnnong Touvg
glvar éva. TOAD ovyvd QOIVOUEVO KOl 101G OTIG TEPUITAOCES OMOL 1|
dwdwkaocio eivor  avomoteAecHOTIKN. ATaviovtag ota  epebiocpoto M
aAddlovtag TG mpoomAbeleg TOVG, Ol LRWOYNPLOL £XOVV TEPIGCOTEPES
mOOVOTNTEG VO EXNPEACOVY TO. ATOTEAECUATO TNG OvOLTNONG TOVG TTPOG
v emBount kotevbovvon [2].

Agdopévov 0Tl ammdTEPOG oKOmOG TG avalnmong epyaciog eival m
EMOLYYEAUATIKY] OTOKOTACTOOY], OPKETOL epeuvntéc €xovv efetdioel molEg
elvar o1 ovumeppopés avalnmong epyaciag (job search behaviors) mov
otav akolovdnbovv eEacparilovv kaAvTepa amotelécota (consequences)
OTOVG EVOLOQEPOUEVOVS, OAAG Kol TOwd €ivol TO YOPOKTNPLOTIKA 7OV
wponyovvtol TG dladikaciog avalntnong (antecedents) ko ennpealovv tov
TPOTO e TOV 0moio Ta dtopo avalntovv epyacio. Xtnv napodoo HeEAETN Oa
gEetdoovpe TG petaPAntéc ekeiveg mov emmpedlovv TN dradikacio
avalnong epyaciog Kot 0dnNyovv og BETIKA ATOTEAECUATO OTNV TEPITTOON
TOV TPOGPATU OToPOiT®V, KaODS Yo avtovg 1 OAN dadikacio eavtalet
TEPLOCOTEPO  TPOPANUATIK TOGO AdY® 1Tng EAAewyng eumepiog Kot
EekdBapwv otdymV 660 Kol NG THAVOTNTAG 1| TPAOTN TOVS EMOYYEALATIKY|
anacyOAno” vo Kabopioet T LEAAOVTIKY TOLG KOPLEPQL.

2.1. Ilpocdopiotiroi llapayovres Avalntyons Epyacios

Méoa and v avdivon g dtadikaciog avalntnong epyaciog TpoKOTTEL
TO €POTNUO TTOWY €ivOl TOL YOPAKTNPIOTIKA €KEva oL emmpedlovv TovG
TPOTOVG HE TOVG OTOIoVG avalnTd KATO0g £pyacio Kol KOTd GUVETELD TO
amoteAéopata TG avaltnong avtc.  AvatpEyoviag ot GXETIKN
Biproypapia, Ppnkape o oepd PETAPANTOV HE TOV YOPAKTNPIGUO
antecedents 7OV AEOPOVV GTOVG «TPOGOIOPICTIKOVS TOAPAYOVTES) TNG
ooumeplpopds avalmong epyaciag Kat or oroiol oyetilovral 1060 pe TV
ot v avalnmon 660 Kot e To AmoTEAECUATAH TNG. X€ YEVIKEG YPOUUUES, O
TPOGOI0PIOTIKOL Tapdyovteg Umopovy va dakplBodv Ge TPELS KaTnyopieg
KOl GUYKEKPYLEVA, GE BLOYPAPLKE/OMNUOYPAPIKA YAPAKTNPIOTIKA (). nAwia,
Y€VOG), 0 «KOTOGTOGIOKOVS) TTAPAYOVTES (Y. OIKOVOUIKT] KOTACTOON) Kol
0€ 0TOMKEG/TPOCOTIKES drapopég [13].
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2V TEPINTOON TOV TPOGPOTO OTOPOITOV HEYOADTEPO EVOOPEPOV OTN
dwdkacia avalftnong epyasiog mapovstdlovy ot aTtopkES dopopec. Oa
eEetdoovpe  AOwmOV TN OYE0N  TMEVIE TMPOCOOPICTIKOV — TOPAYOVI®V
avalftnong epyoaciog HE TIC CULUTEPUPOPEC KOL TO OMOTEAEGUOTO TNG
ava(TNoNG Kol CUYKEKPIUEVA, TNV EVGLVEIOINGIN, 1| OTTOl0L AVTITPOCMTEVEL
v T00m TV avlporov vo eival opyovouévol, epyatikoi, erAddo&ot, va
€YOVV EUMIOTOGVUVI] GTOV €0WTO TOLG Ko va Bétouv otdyovg, TNV
TpovonTIKOTNTA, 1 omoia yopaktpiler Ta dropa mov dev eivar madnTIKd
wote amAd voa avidpovv kot vo kobopilovtor amd TIC oAAoyEG TOL
nepparioviog  avtilBétmg avalntovv evepyd mAnpoeopies, maipvouv
TPOTOPOVAIEG KOl dpACTNPLOTOOVVTOL MGTE VO, BEATIOVOLV TO. TPAYLOTOL
YOp® TOVG, TNV OLTOEKTIUNGCT M Omola OvaEEPETOL GTNV EKTIUNGN NG
TPOGOTIKNG a&iog Kot oTnV TeTN 6TIG OLVATOTNTEG KOl IKAVOTNTEG TTOV £)EL
KATO10¢ ™G ATOMO, TNV AVTEMAPKEN KOTA TNV avalntnon epyociog mov
dglyvel MV EUMGTOCVVY TOL AVAPEPEL TO ATOUO OTL £YEL GTOV E0VTO TOV
¢ o KaTaPEPEL Vo OAOKANPOGEL e emttuyio TIG evépyeleg avalnmong
gpyaciag kol T€A0G, TNV job search clarity n omoio apopd 0 Kotd TOGOV TO
dropo &yxel EexdBapovg oTOXOVG Yo TO €100¢ TG epyaciag mov embupel va
OTOKTNGEL Yo TOV TPOTO oL o TV avalnNToEL Kot Yo TO0 TOTE GKOTEVEL
Vo EpYOCTEL.

2.2. Zvuneprpopés Avalntnong Epyaciog

H ovumeprpopd avalntmong epyoasciog agopd OTIG EVEPYEIEG TOV KAVEL
KAmo10g OTaV WhXveL Y10, SOVAELL TPOKEYEVOD VO OTOKTNGEL YVAOCT| Y10 TIG
gukopieg Tov vVdpyovy oV ayopd epyaciog [4]. Avtég o1 evEPYELEG, OTTMG
Ba dovue TOPAKATO, TEPIAOUPBAVOLY CUUTEPIPOPES KTTPOETOLLACING KOt
«Opdong», 01 0Toieg AVAUEVOVTOL VO GLVOEOVTOL AEGH Kol LAAIoTO OETiKd
pe to amoteléopato g avalnmong epyaciog. X PiProypoaeio péypt
onuepa £xovv peletnBel apketéc ocoumepipopés avalnmong epyaciog. Ot
EMKPATESTEPEG OO OVTEC €lval M ¥PNON TOV ANYAOV TANPOPOPNONG
(emonuov Kot un) ywoo TG «ovoytéoy 0éoelg epyaciag, m  €viaom
avalnmong epyaciog kot n Tpoorddeia avalnnong epyaciog [13].

Ewdwotepa, ou mnyéc e€evpeong epyaciag dlakpivoviol oe emionpeg Kot
avemionues, He TN Opopd OTL ot emionpes mnyEs mepAapPdvovv tovg
ONuocovg pecdlovteg OMANON T WIOTIKE Kot ONUOGLo Ypopeion EVPEGEDG
epyociog, ypoesion SOUECOAAPNONG  EKTAOEVTIKOV  WPLUATOV KOt
KOTOYWPNOES OE EQNUEPIOEC KOl IVIEPVET, EVA Ol OVETIONUEG TNYEG
0POPOVV OTIC TPOCMOTIKEG GLOTACELS amd (IAOVG, oLYyevelc kol MM
gpyalopevoug oty emyeipnon. H éviaon pe v omoia yayvel KAmolog yio
OOVAELL OPOPA GTY| GLYVOTNTO TOV TO ATOUO AKOAOLOEL [ GLYKEKPLUEVN
CUUTEPLPOPE. Y100 oL GLYKEKPUEVT TePiodo  evd  dlokpivetal o€
TPOTOPACKEVOUGTIKY Kol EVEPYN avalnmon epyaociag. H
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TPOTOPACKEVACTIKY] ovalNTnon €pYAcioG OvVOQEPETOL OTN OLAPKELDL TNG
QAaong oyedlacpov TG avalnmong epyociog, onAadn otn cvAloyn
TANPOPOPLOV KOl GTNV AVAYVAOPICT] ELKOIPLDOV, EVO M €vepyn avalntnon
gpyociog agopd otnv mpaypatikn ovoltnorn epyociog Kot dladtkacio
EMAOYNG OTMOC eivat Yoo TaPAOeya 11 GLUVEVTELEN HE TBOVOLG €pYOdOTEG.
Téhog, M mpoomdbelon ovaltnong epyaciog ovoQEPETOL OTN YEVIKN
mpoomdbela Tov KataBdAel KAmMOlOg OTaV YAYVEL Yo dOVAELL GE OAN T
dugprela TG dadtkaciog kot opiletal g 1 mocdTNTO EVEPYELNS, XPOVOL KOt
VTOLOVNG IOV O100€TEL GE QLTY.

2.3. 2vvéreies Avalntnong Epyaciag

Ta amoteAéopata g avalnmong epyociog a@opobv OTIG GUEGES
GUVETIEIEG TTOV EMEPYOVTOL GTO OLAGTNHO TOL TO ATOopo avalntd epyacio. Ot
oLVERELES AVTEG Pmopel va glvan glte Beticég gite apvnTicég Kot odnyodv pe
M GEPA ToVg otV amoktnon 1 oyl epyoaciog. Ewdwotepa, to ev AOY®
amoTEAEGATO OmOTEAOVVTOL amd ToV aplipd TV cvveviediemv mov Oa
GUUUETAGYEL O LTOYNPLOG, OTd TOV aplBUd TV TPOTAGE®V £pyaciog mov Oa
TOV KAVOLV UETE TNV OAOKANP®GCT QVTMV KOl TEAOG OO TNV €VPECT N UM
epyaociag [13].

Extoég and 1o amoteléopata Tig dwdkaciog OUMG €YOovHE KOl TIG
EMNTOGES OTNV  YLYOAOYIKN KOl GLVOUGONUOTIKY]  KOTAGTOOT TOV
vroyneiov. H vmokewevikn M yuyxohoywkn evela  (subjective  or
psychological well-being) avtmpoocwnevel o gvpegion  Katnyopia
eowopévov 1M omolo meptapuPdver 0 TOS ot AvBpomor avtidpodv
cuvausOnpatikd oe dtdpopa yeyovota g Cmng tovg (positive well-being 1
psychological distress) kot 10 1660 wavomompévol dnAmvovy 0Tt givar amd
v {on Tovg yevikd kot edwd ava topéa (life satisfaction kou situation
satisfaction) [7]. Asgdopévov Ot1L €xer Ppebel Oetikny oxéon petadd
npoomdfeiog avalntmong epyaciog kKo OAiyng g emdpevng pépag [15] Oa
eetdoovpe TIg EMNTMOGELS OV £YEl M OdtKacior avalnmon epyaciog ot
fetik”] ocvvaioOnuoatikdtto, 1 omoio AVIWITPOCMOTEVEL TNV TACH TOV
avOponov vo avtidpovv Betikd ce ddpopa yeyovoto g Cmng kot vo
Biovouv Betikég cLVOIGOMUATIKEG KOTACTAGES OTMC YOPQ, EVOLPEPOV,
evBovctloopd, cvykivnon kot evepynTikOTNTo M EMAYPUTVNOY, CAAG KO
OTNV OPVNTIKN CUVOICONUOTIKOTNTO 1] OTOl0l OVOPEPETAL GTNV TACN Vi
Bidvovy apvntikéc cuvalcONUATIKEG KATAGTAGELS OTMG OLUO, EKVELPIGUO,
OAlym, evoyn, TePLPOVION Ko VTPOT).

3. Epsgovntiké Movtéro
[Ipokepévou va eEgTdcovpe TO POLO TNG TPOSHOTIKOTITOS KO TIG GUVETELES
TOV OOPOPETIKAOV TPOT®OV avalTNoNG epYAciaG OTA OMOTEAEGLOTO TNG
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ava(Ttnong Kot ot GLVOIGOMNUATIKY Kol WYOYOAOYIKT] KOTAGTOGN TV
vroyneiov, dnuovpyncaie 000 Eexmplotd epevvnTikd povtédo. Me 1
YPNON  OOUNUEVOL  EPMTNUATOAOYIOV  TPAYUATOTOMGOAUE EPELVO  OE
npocata amopoitovg AEI 1 TEI mov eketvn v mepiodo avalnrovcav
evepya gpyacio. Ot coppetéyovteg oty 1n edon g £pevvog KANOnkoav va
QTOVINGOLV GE EPMOTNGELS AVAPOPIKE HE TPOCMMIKE YOPAKINPIGTIKG TOV
oyxetilovion pe v avalnnon epyaciag kot aviABav tov apud twv 149
atopov. Xt 2n edon g €pevvag To 10 dropo  KANOnKov vo
CUUTANPOGOLY Yoo  OVo  gfdounddeg o€ koabnuepwvny  Paon  éva
EPOTNHOTOAOYIO AVOPOPIKE LE TOV TPOTO OV EWovay Yo epyacio aAld
Kol to. ovvolcOnuoato wov Tovg mpokoAovoe M OAn dwdwoacia. To
TOPATAVE EPOTNHATOAOYI0 GLUTANPOONKE €0t Kot e @opd amd 85
dropa ek TV omoimVv Ta 51 0AOKANPOCAY TNV EPELVA ATAVTMOVTOS KOl GTIC
EPMTNOELS GYETIKO PE TNV aVEDPEST €pYaciag (GUVEVTEDEELS, TPOTAGELS,
EMOYYEAUATIKY]  OTOKOTACTOOT). XT0 TAOiIG0 ovutd KoatopOdocaue va
GLYKEVIPMOGOVUE KOTOWOVG 0ond TOVG TPOPAETTIKOVG TAPAYOVIEG TOL
nmpoteivel  oxetikn Piloypapio dote vo pedetnocovpe v avalnitnon
gpyoociog og o e€ehMocopevn dodikacicc OTOL Ol ATOMKES OLPOPES
emmpedlovy TIG GLUTEPLPOPES VAl TNONG EPYOACIAG, Ol GUUTEPIPOPES LLE TN
GELPA TOVG 001 YOVV GE OMOTEAEGLATA KOl OAQ ALTA pall SopopE®OVOLY TNV
YUYOAOYIKY| KATAGTOGCT TMV LITOYNPIMV.

4. Xvinton Evpnudrov

4.1. O1 Zvuneprpopés Avaéntnong Epyaciag twv véwv Amopoitwv

Ot vmoyM oot avaroya pe to otddo avalntnong oto omoio Ppickovrat
EMOIOOVTOL GE CLUTEPLPOPES KTPOETOHOGTIOG) Kot «dphoney kabopilovrog
€161 TV £€vioomn pHe TNV omoio. WYlyvouv yio OOVAEWH. XVUQ®VO UE TO
EVPNUOTE HOC, CLYVOTEPES E€lvVOL Ol EVEPYEIEG «TPOETOWAGIOG) Omd TIg
evépyeleg «dpdone» kabag ta dropo cvvnBiCovv va peletodv ayyerieg, va
OVOVEDVOLV KOl VO, AITOGTEALOLY TO PBloypagikd TOvg, Vo Kotay®wpohVv To
oTotyelo TOVG G€ 1GTOGEADES KOl VO GUUTANPADOVOLV QUTNGELS Yo, BEaElg
EPYNCLOG (Tpomapookevaotiky ovoLNTNON EPYOTIAS) TO EVTIOTIKA OO TO VO
AoV pe ovyyevelg 1 iAlovg, mponyodevovg epyodoteg 1 YvooToOS e
eMyEPNoELS Yo pia mbovi) OOVAELY, VO GUUUETEYOVV GE GLVEVTELEELS Ko
vo. TnAepovoiv avtdfovia ce mBavods pyoddTeS Kot ypapeio eVpEGEMC
epyaciag (evepyn avalntnon epyociag). AxoOun mo £viovn OpmG eaiveTot vo
elvar m yevikn mpoondOeia mov katafdiovy ta dtopo Kotd v avalntmon
TOVG, 1 OTOi0 VIOINAMDVEL TNV AVENUEVT] TOCOTNTA EVEPYELNG, YPOVOL KoL
VTOUOVNG TTOL JfETOVY GE TNV (Tpoomalsio. avalThong pyaciog).

EmnAéov, wdwontépwg owndedopévn @avnke vo givor 1 xpnon Tov
enionuoV TNY®OV TANpoeOpnNong yw Tic véeg Béoelg epyoaciog, HE TO
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Ol0dIKTLO VO PLYOVPAPEL TPMOTO GTNV €V AOY® kotdtoén. H ocvvrpurtikn
mieroymoeia (86%) twv vroymeinv ypnoomotel Kadnuepva Tig vanpecieg
TOL JOIKTHOL TNV avalNTNoY TOv EVM TNYEC TANPOPOPNONG OTMC Ol
ayyeMeg eonuepid®V, TO TMOVEMIGTAMWO Kol To ypageia avalntnong
gpyociag ypnopwonoovvtal 6e moAD HIKpOTEPO TocooTd (36%, 20% Ko
12% avtioctoya). H avénuévn ypnion tov tviepvét ota mAoico Tng
dwdikaciog avalnmmong epyaciag LTOONA®MVEL TO O1TTO TOL POAO GTNV
avevpeon epyaciag, Kabdg amd TN pio TAEVPA SiveEl GTOVG VITOYNHPLOVS T
dvvatdtTo va TAnpogopnbodv dueca kot vo airtnfodv pe evkoiio TV
véwv 0écewv gpyaciag, amd Vv GAAN ot vrevbuvolr mpocEAKLONG Kol
EMAOYNG TPOGMOTIKOV UTOPOVV OVAPTOVTAG TIC AYYEAIES TOLG GTO JASIKTLO
VO «TPOGEYYICOVVY TOV PEYOADTEPO OYKO LITOYMPImV.

AVTIOETOC, Ol TPOCHOTIKEG CLOTAGELS KOl YVOPWWIES (avemionues mnyes
wAnpopopnong)  dev  mpotipdvior  €§icov  amd  TOVG  LIOYNPLOVG
epyalopevoue. Amd Tic 5 avemionueg mnyEC mov eEETAGTNKAY, TEPIGGOTEPO
ONUOPIANG elvar 1 emaen pe eiAovg 1 cvyyeveic mov dev epydlovroat (20%) 1
mov gpyalovtar (18%) otov  OpYOVIGUO «EMAYYEALOTIKO GTOYO» EVO
aKkoAovBovV, 6 TOAD HKPOTEPO TOCOGTA, 1) EXOPYT LE VOV OPYOVIGUO TOV
O0EV YAYVEL TPOCMOTIKO, 1 EMAPT LE VOV 1N TPONV €PYULOUEVOVS GTOV €V
AOY® opyoviopd Kot TEAOG, M EMOPN UE EMLYEPNGCEL OTOL Ol VIOYNHPLOL
dovAgvav 610 TOPEAOSV. APOpEG TN GLYVOTNTO XPNONS TOV OVETICT| LMV
YOV TANPOEOPNONG TPOKVLITOVV OVAAOYO HE TO YEVOG TOL LIOYN (IO
KOO 0 avopkog mANBuouOg KAveL ypnomn avt®v o dumhdotlo Pabud and
0tL 0 yuvaukeioc. Daivetar OnAadn OTL Ol AVIPES TPOTHOVV, TEPIGGATEPO
amd TG YOVOIKESG, TIC CLOTAGELS OO OTL TOVG £EMTEPIKOVE OPYOVIGHOVG M|
popelg dote va épbovv oe emapn pe Evav mhoavo epyodotn. 'evikdg opmc,
T0 Bloypapikd/dNUoypapIKa YopaKTPIoTIKA OT®G 1 NAKio, TO YEVOG Kol TO
eninedo pOpewong doev emnpedlovv Tov TPOMO PE TOV OmMoio T ATOpd
avalntodv 1 PBpiokovv epyacia kal to 10 woydEL Yo TNV TEPINTOON TOV
OTOHIKOV OL0POPDV.

Télog, o1 oatopukéc Owpopéc o0t @Avnke va  givor  onuovtikKot
TPOYVOCTIKOL  TOPAYOVIEG OVTE TOV ~ GUUTEPLPOPOV  OVTE TV
arotedecpudtov  ovalnmong epyaciag. BéPowa, Ocov  apopd otnv
ELVOLVEWONGIO VIAPYOLV KOl TOAOTEPEG €PELVEC TOL Ogv PpnKav va
mpoPAémel v ovumeprpopd avalitnong epyaciag, eite efoitiog TV
“domain traits” OT®G 1 TPOVONTIKY TPOCOTIKOTNTO TOV GLUTEPLEANPOLY GTO
povtéro tovug [5], eite AOY® KAmolov TEPLOPIGHOL TOL Ogtypatog [6]. Xnv
nopovca perétn, mbavomnto de Ppébnke cvoyftion HETAED OTOUIKMV
OLLPOPDY KOl GLUTTEPLPOP®V avalnTnong £pyaciag Ady®m TV «GOVTIOU®VY
ocopumeplpopav avalnmong epyacioc. Oewpodpe omiaodr Ot av ot
ovppetéyovreg elyav epotdel mog cvumeprpépniay, oyt Kabnuepva yio
Vo ePOOUAdES, AALA GE OVO JLUPOPETIKEG KO LLE OTOGTACT) YPOVIKEG PAGELS
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[3,6] iowg Pplokape O0QOPETIKES Kol VYNAOTEPES GLUTEPIPOPES
avalnmong gpyaciag, ot omoieg katd cuvéneta, Oa mapovsialav cuoyETion
HE TIG OTOUKEG O1opopég ov otn PipAoypapio e avalntnong epyociog
QovTalovy ®G TOAAL VTOGYOUEVOL TPOGOIOPIOTIKOL TOPAYOVIES TV
GUUTEPLPOPDV ovalNTNONG EPYACiOG.

4.2. Ta Arotciéouata tis Aradikacios Avaiytnons Epyaciog

Avoeglpeteg eaivetor va gival ol 0éce1g epyaciag yio TOLG TPOCPOTA
AmOPOITOVG APOV Ol TEPLGGOTEPOL GUUUETEXOVTES - 68,6% TOV detypoTog —
onAdvovy 0Tt dev elyav o gmruynuévn ddikacio avalntnong epyociog
vrevOLUILOVTAG HOC TIC CUVETEIES TNG TOYKOOUIOG VPECNC OTNV EAANVIKN
ayopd. Ot meplocdTepeg eTapieg PAIVETOL TOS SOTPNOAV CLYKPUTILEVY
TOMTIKY] 0€ OEUATO TPOGANYEWDV TPOGHOTIKOD TOVG TEAELTAIOVS UNVES TOV
2009, apobd N mAeoyneio Tov deiypatog ovupeteiye og éva ddoTnua dVO
unvov oe 1 ocvvévtevén ko €hafe and 0 éog 1 mpdtaon yo epyoacia, VO
poAg ta 16 amd 51 dropa avagépovv 0Tl Bprkav teAikd epyocio. Eivot
QovEPO AOITOV OTL 1| GLUUETOYN TOV LIOYNPI®V OTN Ol0dKAGIH T®V
ouvevtenEemv €yel pewwbet aotntd egartiog tov pkpov apBpod v véwv
Bécewv epyaociag.

Qo160 mpémel va Anedel vTOYN KoL TO HKPS XPOVIKO SIACTNHA Y10 TO
omoio avalntovoe epyacio 1 TAEOYNEI0 TOV JEIYUATOC OTMOC KOl O HKPAG
xpovikdg opilovtag tng mapovoas Epevvag (2 pnveg). H mietoynmoeia Eyayve
vy gpyocion poMg évav unva otav deEaydtav n épevva, pe 1o 50% tov
delypatog vo  ovykevipovetor oto dtdotnua tov 0 éog 2 unvov
avaltnonc. Aedouévav Aomdv TV SVCKOA®V OIKOVOUIKOV cuVONKOV Kot
Aoppdvovtag vmoéym Kor 1O pKkpd  ddotnua  avolTnong epyaciog
avTIAaUBavOHaoTE YTl Ol TEPIGGATEPOL GLUUETEXOVTEG OEV Elyov Lo
emuynuévn dwdkacio avalnmnong epyaciog 6mmg kot yworli avtd dev
Bpébnke va emnpedlel v yoyoroyio Tovg. AAA®OTE OGO PEYOADTEPO Elvarl
T0 OAoTNUA TTOV WYhXVEL KATOWOG Yo OVAEWL TG0 mBavotepo eivor va
Piooer apvnrikd cvvoucOuata onwg kotdOiwyn [12]. Ta ™ un dmopén
oxéomng UETAED GLUTEPLPOPDY Kol OMOTEAEGHATOV Bempove Tt guBHveTI
T0 pKpo detypa tov «amotehespudtov avalnmmone (N=51) kol kvpiog t0
pKpo xpovikd drdotnua mov elyope otn ddbeon pog, aeov Kot 1 £pguva
tov Saks giye apnoel éva ddomuo 4 punvov mpotov eEetdost av elyav
emtuyn avalnnon ot cuppetéyovreg [14].

Yxéon mapoatmpndnke ©otdéco  petad  aplBuod  cvvevieHiswv,
TPOTACE®V Kol omdKtnons epyaciog. Ta dropo mov omoKotooTdOnKov
EMAYYEAUATIKA €10V CUUUETACYEL GE OUTAGC10 apBUd GuveEVTEDEEWMY Omd TaL
dropo mov dev Ppnkav telkd epyacio. EmmAiéov, ta dropo mov Pprxov
gpyacia glyav AdPel meplocdtepeg TPOTAGELS £pyaciog and To GTOUO TOV
cuvélav va yhyvouv yia dovAeld. [pdxettar Aowmdv yo o e&ghocopevn
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oldkacio Katd TNV omoic Ol GULVEVIEVEELS Yo €pyacia 0dnyobv o€
TPOTAGELS GUVEPYAGIOG KOl Ol TPOTAGELS OVTEC KATOANYOLUV GTNV EVLPECT)
gpyaciog.

4.3. H Poyoloyikny Eveéia towv Yroyneiomy

INUovTikd fTav To. EVPNUAT Hog OGOV aPopd GTO GLVAICONUATO TOL
mpokaAel mn  Swdwoocio ovalntmong epyaciog  oTovg  LVIOYNEIOLG.
EEKIVOVTOG a0 TNV TPOCOTIKOTNTA KOl TAOS AT EMOPA GTNV YUYOAOYIKY|
gvelio Tov 0TOLOL, BPNKALE OAES TIG ATOMIKES OLOPOPES VO cuayeTilovTon
pe ovtnv. Aniodn TPOoOMIKE YOPAKTNPIOTIKO OT®G 1 TPOVONTIKOTNTA, M
OVTOEKTIUNGY, 1 OVLTEMAPKEL KOl 1) EVGLVEWONGIO TPOCTOTEVOLV KO
€LEPYETOLV TNV  GLVAUGHNUATIKY] KOTAGTOGY, TOL OTOMOL  KOTA TNV
avalnmmon g gpyaciag,  mpokaAmvtag — cuvaucHiupota  xopdc,
evBoLG1OoUOD, VITEPNPAVELNS, OTOPACIGTIKOTNTOG KOl ETOWOTNTOG (BeTin
ovvougOnuotikotyro). H mpovontikny mpocomikotnto pdAicta Ppébnke va
mpoPAémel koAVTEPO TO OeTikd cvvaicONuaTte amd OAEG TIC OTOUIKEG
olpopéc ko amd Vv job search clarity. Zvumepaivoope Aowov 6t1 660
TEPLOCOTEPO «TPOVOED) KATO10G Katd TNV avalrtnon epyaciog - cuvnBilet
onAaodn va moipvel TPOTOPOLAIEG KOl Vo dpacTnplomoleiton avti va
wpocappoletor kot va kabopiletar and Tig aAhayéc tov mepPAAAovTog -
1660 o OeTikd (cLuvousHNUATIKA) AVTIOPA GTA SLAPOPO. YEYOVOTO TTOL TOV
ocvoppaivovv. Mo TPOVONTIKY] GULUTEPLPOPE EVOEXETAL VO «TPOAGPEL)
OVOAPEDSTEG KOTAOTAGES OM®MG OpvVNCES 1 amoppiyelg omd mbavoig
€PYOOOTEG KOl GUVEMMG VO TPOCTATELGEL TN GLVOICONUATIKY] Kot
YuyoAoyikn gve&ia Tov voyneiov.

EmuAéov, 660 peyahdtepn eumiotoovn €(0VV T0. ATOUO TOV YHEYVOLV
Yo O0VAELD 6TOV €0LTO TOLG OTL B Bpovv TEMKA epyacia (avtemdpreia)
1660 KaAOTEPO €lval To EMimEdD TG WLYIKNG TOVG vyeiog Kot To avtiferto.
Opoiwg 6060 To vGVVEIONTOG Elval KATO10¢ TOGO KAADTEPT YuyoAoYia £xel
Kot To avtifeTo evd 000 peyadhTepn avtoektipnomn dtabétel 1660 Atydtepo
apvntikd cuvousOnuata Provel. MaAiota, ta dropa tov avalntodv epyacio
Kot SbETouy  LYMAY  ALTEMAPKEIL 1] ELOLVEWNGIOL 1 TPOVONTIKY
TPOCOTIKOTNTA 1] AVTOEKTIUNGN £XOVV TEPIGGOTEPEG TOAVOTNTES VO, EXOVV
Kot EekaBapovg 6TOYOoVG KaTd TNV avalrtnon epyaciag (job search clarity)
KL OTOV TO GTOHO TOL YAYVEL Yoo epyacia £yel EeKABapovg oTOYOVS £xEL
YEVIKOG KAADTEPT YuYoAOYiaL.

AvtiBétmc, ol cuumeplpopic avalntnong epyaciog Kot to VYNAQ enineda
yoywkng vystog Oev eaivetor vo  «mnyaivouv paliy. H éviovn ko
pakpoOypovn ovoltnon epyaciag oonyel o€ TEPIGGOTEPES OPVITIKEG
eumelpiec pe amotéAecpo To. GTopd Vo PldvVovV GLYVOTEPL OPVNTIKEG
CLVALCONUOTIKEG KATOOTAGELS OTTMC OO, EKVELPIGUO, EVOYT|, TEPIPPOVT|ON
Kot vrpomn  avédvovtag  €tol ta emimeda  OAyng  (apvhrikn
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ovvauotnuotixotnta). Ewdwkdtepa n Oetikr] oyéon petad cvpmepipopdv
avalnmong epyaciog Kol apvnTIKNG GLVOLGHMNUATIKOTNTAG LTOONAMVEL OTL
000 TEPLGGATEPO OEGUEVETOL KATOLOG GTNV TPOMOPACKEVACTIKY 1 EVEPYN
avalnmon epyaciog 1060 meptocdTePO TOV Yapaktnpilovv o apvnTikd
ocuvalcOnuota eved  Otav  KatoPdier peydAn mpoomdbeid Kot TNV
avalfmon tov eivor mBavO Vo OVIIHETOTICEL TEPIGCOTEPES OPVNTIKEG
gumepieg, Onwg yo Tapddelypo To aicOnua g amdppPIYnG, LUE ATOTEAEGLLOL
va av&dvetar 1 OAiym mov vimBel. QoTtOG0 N GVUTEPLPOPE TOV TPOPAETEL
KOADTEPOL TNV 0pVNTIKY] cvvousOnuatikotnta eivar n evepyn avalntmon
epyociog. BéPow, m televtain ocvoyetileron ko pe T BTk
cuvalcOnuatikdtTo VTOdNAGVOVTAG 0Tl 1 avalntnon gpyociog umopetl va
€xer duttd pOAO OTNV CLVOLGHNUOTIKY] KOTAGTOON TOL OTOUOV, E&lte
ELEPYETIKO €lTe OTPEGOYOVO. BOe®pOVUE TAVIOG OTL Ol EVEPYEIEG KOL M|
mpoondfeln mov KOTAPAAEL KATOL0G OTOV YAYVEL Y10, OOVAEWL UmOpEl va
AELTOLPYNCOLV MG KTNYN» APVNTIKAOV GUVOICONUATOV.

5. paxtikég EQappoyéc

Yvvoyilovtog ta gpevvnTikd pog ocvumepdacpato Bewpodue O6tL Ha
UTOPOVGOV VO OTOTEAEGOVV YPNGUEG TANPOPOPIES Y10 TOVG LITOYNPLOVG
epyalopevoug oAAG Ko Yoo TOuG emayyeApotieg tov  ympov. Il
OLYKEKPLUEVA, Ol GUUPBOVAOL KOPLEPOG UTOPOVV Vo, KaBodnyobv Kot vo
EKTOOEVOVY CWOTA TOLG VIOYNEIOVE SIVOVTAG TOLG TPAKTIKEG 0OMyieg
AVOQOPIKA HE TOVG KOADTEPOLG TPOTOVG ovolTNOoNG €PYOCiOG KOl TOV
YEPIOUO TLUYOV ATLYLOV, OTOPPIYENDV KOl ATOYONTEDGEMY, MGTE VO EIVOL GE
0éon va Eemepvolhv To eumdd g avalnmong epyaciog oAAd Kol vo
TPOGTATEVOVV TNV GLVOICONUATIKY KOl YUK TOVG LYElD, LETATPEMOVTOG
NV OAN dlodikacio o Lo EVYAPLOT Kol KUPIMG OMOTEAEGOTIKY EUTELPTaL.
Ta otedéyn AvBpomivov Avvopikod HTOpodV va TPOGAPUOCOVV  TIG
peBdO0VG TPOGEAKLONG KOl ETAOYAG TPOCHOTIKOD GTOVS ONUOPIAEGTEPOVG
TpOmoVE  avalTNoNG EPYNCiag YPNOLOTOLDVTIONG TIG EMIONUES TNYES
TANPOEOPNONG Yo VEEG TIG BEoelg epyaciag. AvaptdvTog OnAadn ayyeleg
070 O10iKTLO Kot 6e ePNUEPidES, Ba Exovv mpdSPaon o peyardtepo Gyko
VIOYN IOV Kol KATO GULVETELL TN dVVATOTNTO VO KAVOLV TNV KOAOTEPT
dvvat emAoyn. Ot vroymetot epyalopevotl amd TV ALY, TPOKEWEVOL VO
TPOCTUTEVCOVV TNV YUYIKN TOVS LYElD GE o TEPIOO0 OV Ol ATOPPIYELS
evoéyeton va givol moAD mePIGoOTEPES MO TIC TPOGANYELS, Opeilovy va
avalnTovv gpyacio opyavouéva KOl GUOTNUHOTIKG, va £xovv EekdBapovg
o6TOYOVG, TOTN GTOV €0VTO TOLG KOl Vo Toipvovy TPpmTOPovAEeg DOTE Vo
mporafaivouv TuxdV dvohpPeoTeg KATOOTAGES. TEAOC, onuavtikd sivol va
APLEPDOVOLY YPOVO OTIS EVEPYELEG TPOETOHOGTOG (avalntnomn evKopuov,
UEAETN OyYEMMV, OVOVEDMGCT KOl OTOGTOAN Ploypagikdv) c€ onueio ORmg
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oL aVTO O0ev ToVg eEavVTAEl Yuykd. Amorteitor ONAad] GMOTH KATOVOUN
xpévov katl a&lomoinon mOp®V dCTE va. dnpovpyndel Eva mpoceopdTEPO
KMUO Yo TV €0pecn epyaciog.

Baowlopevol ot amoteléopata TG Tapovsos LEAETNG KOt AdUPAvoVTog
VIOYN TOVG TMEPLOPICUOVS NG, Bempovue OTL o TPOTOOT Yo TEPOUTEP®
épevva givor m e&taom ¢ dwdikaciog avalnmong epyaciog yio éva
UEYOAVTEPO YPOVIKO OldoTnuo. Agdopévov OTL ot evépyeteg avalTnong
epyociog aAAdlovv pe TO TEPAGHO TOL YPOVOL, omorteital va SdoTNUd
UEYOAVTEPO T®V OVO UNVAOV GOTE Vo uUmopobv vo e&oyBodv ac@ain
GUUTEPACLLATO Y10, TO TAG Ol LTOYNPLOL AvOLNTOVY EPYacia LoKpoypOVIa
KOl TAG CLVOEOVTOL Ol CLUTEPLPOPES TOVG LLE TNV EMTLYIN N AOTVYiO TNG
avalnmone. To 0 1oyder ko ywoo MV TopaKoAovOnon TV
cuvalcOnuatwv, tTa omoion peTafdrAiovior OTov To GTOUO YAYVOLV TTOAD
Kapo Kot HOAOTO avemTLY®OG Yoo epyacic. EmmAéov, 10 xotd mOGov ot
OY£0EIS HETAED CLUTEPIPOPAOV avaLNTNONG EPYACIOG KOl OTOTEAEGUAT®V
emnpealovtal amd TIG EMKPATOVOEG OIKOVOMIKEG ovvOnkeg elvar éva
epOT U oL 0&ilel oto péAAoV va amovtnOel. Télog, ol emdueveg épevveg
YOopw amd v avalntmon epyaciog pumopodv vo eEETAGOVV TEPIGGATEPES
HETOPANTEG avapopIKA pe TNV emtuoyn N un dwdwkosio ovalnnong
gpyooiog, OmM®MG M ToyLTNTO pE TNV omoio Ppiokel kAmolog epyacia, M
TO1OTNTA OVTNG, 1| CLVAPELL TNG HE TO EVOLOPEPOVTO TOV VITOYNPIOV OAAY
Kol TO «Toiplacpoy Tov televtaiov ot Béom epyaciog Kol 6Tov opyavioud
yvevikotepa. Kheivovtag, mopd TOLG TEPLOPIGHOVS, 1 TAPOVCH HEAETN
KaTOPOMOOoE VO TPOCPEPEL EUTELPIKT] YVADGCT OTIC GYEGEIS TOV TPOCOTIKMDYV
YOPOKTNPIOTIKOV KOL TOV GLUTEPLPOPOV avalnTnong epyaciog pe tnv
cuvausOnuatikn Kot yoyoroykn gveéio Tov ATOUOL Kal, OTMG avapEPONKe
TOPOTAVE®, UTOPEL VO PAVEL YPNGLUT TOCO GTOLG LITOYNPIOVG OGO KOl GTOVG
cuppodrovg — oteréYN avBpomivov dvvapikov.
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Iepiinyn

H wuyoloyikn mapevoyinon/ embetiky GUUTEPLPOPE GTO YMDPO TNG
epyooiog (workplace bullying) eivar, 0nwg @aivetar and v vadpyovca
oebvn Piproypapio, Eva @OVOUEVO TTOL VOIGTATOL GTIG EMYEIPNOELS AVA
TOV KOGUO Ko emnpedletl o€ peydio Pabud, tnv kowwmvia, TOLG 0pYaVIGHOVS
Kol Kuplwg to. ATOUe. OV AmAcYOAOVVTOL GE OVTOVG. ATO v GAAN, M
ocvvorcOnpoatikn vonpoovvn (EQ), elvan o odyypovn évvola 1 omoia £xet
amodelyfel and mwoAAoVG epevvnTég OTL GLUPBAALEL TOGO GTNV TPOGMOTIKY|
0G0 KOl OTNV €MOYYEALOTIKY €mtuyia. Xt mapovoo €pguva dlepevvaTat
KOTQA 7OCO 1 WYLYOAOYIKN] TAPEVOYANCN VOIoCTOTOL — OTIG EAANVIKEG
EMYEPNOELS KO TAOG QVTO TO PUIVOLEVO GLVOEETOL EUPESO M| Gpeca He
cuvalcOnuatik]  vonpoovvny tev  gpyalopuévav. Amd v épgvva
ATOOEIKVVETAL OTL 1 YUXOAOYIKY TAPEVOYANON £ival EVa QUVOLEVO VITOPKTO
OTIG EMANVIKEG EMYEIPNOELG OAAG LOVO TO NUIGL TEPITOL TOV AVTIKEIUEVIKMDV
Bopdrov mapadéyetor 6Tl £yl dexBel Kdmoa amd TIG GLUTEPLPOPES TTOV TO
ocuvBétouy oTovV gpyactokd Tov Y®POo. Ot GLUTEPLPOPEG WYVYOAOYIKNG
TapevOYANoNg eaivetor va oyetiCovral kupiog e TV epyacio Tov aTOHOL
Kol Oyt TOGO HE TNV TPOGPROAY| TG TPOSMTIKNG ToL (NG Kol acKovVTOL
Kuplwg amd TOVG AUECOVS TMPOIGTAUEVOVS, TOVG GUVOAOEAPOLS TOL 1310V
TUAUOTOG 1| TOVG TeAdteg. Qotdco bullying ackobv kot o¢ éva Pabud ot
VOOTAUEVOL v a&lompdoekTo eival TO yeYovog OTL TO  (POVOUEVO
epeaviletoar kupiwg oto OMUOGLO Kol TOV €VPVTEPO ONUOGLO TOUEN TTOPE
oTOV WWOTIKO Kol ooKeitor amd TOAAG YKPOLT ATOU®MV GE TOAAOVG
epyalopevoug 1 6€ OAOKANPO TO TUNLO, TO OTTO10 ONAMVEL TNV OVEKTIKOTNTO
Kol TNV omodoyn] Tov @avouévov omd TS eAAViKég emyelpnoeis. H
YUYOAOYIKY] TapeEVOYANoN 0V o@eileTon 00TE 610 POAO, OVTE GTO EMIMESO
HOPPM®ONG, OVTE GTO 1EPOPYIKO EMIMESO KATOLOL GTOV OPYOVIGUO TP LOVO
TNV NAIKIO TOV KOl GUYKEKPIVEVO OGO PEYAADTEPOG £ival KATO10G TOGO O
oTAvVioL OEYETOL TETOLEG CUUTEPLPOPES, O1 OTTOIEG UTOPEL VAL ATOTPETOVTOL KO
amd TO VYNAOTEPO EMIMEOO GCLVOUGHNUATIKNG VONUOCLVNG, TO ONOi0
mopatnpOnke ota peyoAvtepa NAKIoKA dtopa. Avtifeta, n Wuyoloykn
TAPEVOYANCOT POIVETAL VO EVICYDETOL OO TO APVNTIKO OPYUVAOCIOKO KALLA
(apvnTiKd eMKOWOVIOKO KMUWM, opvNTIKO KOWOVIKO KAH) Kol TO
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OLTOPYIKO GTLA Ol0IKNONG TOL OPYAVICHOD EVA T  GLUVOICOMUOTIKT
VONUOGUVN TV epYalolévav @aivetal vo. oVEAVETOL GE OPYOVIGLOVS LE
Betikd  opyavoolokd KAMpo Kol HE  ONUOKPOTIKO GTLA  dloikmong.
[Mopatnpodpe, OMAadn, pwor  EUPESn  OpYNTIKY]  GLOYETION  UETOED
YUYOAOYIKNG TOPEVOYANONG Kol cuvolsOnuatikng vonpoovvng mn omoia
opetheTon KVPIOS GE YOPAKTNPLOTIKA TOV OPYAGVIGHOD Kol Ol TOGO GE
KOWVAOVIKO-OMUOYPOPIKA  YOPOKTNPIOTIKA TOoL otdépov. Emiong, avt) 1
EULECT) GLGYETION ElvOL ELPAVNG KOl OO TNV TOPATIPNOT TS KOWVOVIKNG
VTOGTNPIENG TOL €XEL VA ATOUO 1) OTTO10L POIVETOL VO GUVOETAL OPVNTIKAL [E
™ YOLYOAOYIKN TapevOYANoT ToL atdpHoL kot BeTikd pe ™ cvvousOnuatikn
Tov vonuoovvy. Qotdco, ot dvo £vvoleg aivetal vo cvoyetiloviol Kot
dueco kobmg mopatnpnbnke OTL kdmoleg amd TG emuépovs bullying
GUUTEPIPOPEG PELOVOVTOL OTOV avEAveTal 1 KAvOTNTO TOV OTOUOV VO
exppalel ta ovvaucHuatd Tov, M WovOTNTO Vo, Onpovpyel Lylelg
OlOPOCMOTIKES OYECELS, M WKOVOTNTO VO SloyepileTon TO Ayyog Kol Tig
TOPOPUNGELS TOV Kot TEAOG OTAV TO (TOUO OUGOAVETOL O EVLTLYIGUEVO,
0161000&0 N emdVKVOEL Kowvwvikn vevduvotnta. Me Bdomn avtd to yeyovog
aAAQ Kol TO OTL amd v €pguva Ppédnke 0Tl TOGO Ta dTopa pe LVYNAY
GLVOLCONUATIKY] VOT|LOGUVI 0G0 Kol TO ATOUa e YOUNAL enimeda e avTV
UopolV va Yivouv amodEKTEG YUYOAOYIKNG TOPEVOYANONG GUUTEPAIVOLLLE
0Tl 1 cLVALGHNUOTIKY VONUOGHVI TOV aTOROV (XOUNAR) 0V amoTeAel ontio
™G WYUYXOAOYIKNG TOPEVOYANGNG OTOV EPYOCIKIONKO YDPO OAAE OTL T
avamtué g pmopel vor amoTeAEGEL £vOL CUAVTIKO TPOTO AVIIUETAOTICNG
TOVL POVOUEVOL TOGO OO TO ATOHO OGO KOl A TOV OPYOUVIGUO.

AEEEIS KAEWOA: YUYOAOYIKT] TOPEVOYANGCT], GLVOIGONUATIKY VONLOGUHVY,
EQ og¢ tpomog avtyetomiong tov Workplace Bullying

1. Ewoayoyn

H £épevuva oyetikd pe to bullying Eexivioe ota téAn ¢ dekoetiog Tov
’70 (Smith & Brain 2000) kot cvveyiocmnke 6T ZKOVOWVAPIKES YDPEG ATO
to 1980 Kot VoTEPA pE EPEVVEG TTOV OLPOPOVCAY KUPIMS GTNV TOPEVOYANON
oto oyoieto (McCarthy & Mayhew 2004). Me avti) TV aQopur] ot £pEVVeG
oyxetikd pe to bullying evtdOnkav amd t1g apyég g dekoetiog Tov “90 Kot
OCOV aPopA otV gpyacio. XTig mePLocOTEPES amd avTég Ppédnke OTL TO
bullying eivor £éva @oawvopevo mov veictatalr ot TASWOYNEL TOV
emyepnoewv. Zuykekpipéva, ot Einarsen kou Skogstad (1996) dwmictooay
otL 10 8,6% tv 7,986 gpwtmbivieov oty €pevvd Tovg giyov eumepia
YUYOAOYIKNG TOPEVOYANONG OT OEPKELD TV TEAELTOI®VY €61 UNVOV EVD O
Leymann (1992) dwmictwoe 61t 10 3,5% tOov Z0oUMdikoy mANOLGHOD
umopovv va BempnBovv wg Bopata bullying otov emayyeApatikd Tovg ympo.
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[ToAlol drapopeTicol Opot Kot OptGHOL YPNGYLOTOLOVVTOL EVOALAKTIKA
Ao TOVG EPEVVNTEG GE OAO TOV KOGHO Y0l VO TEPLYPAYOVV OLTHV TN LOPPT
OPVNTIKNG GLUTEPLPOPAS GTOV EPYUCLOKO YDPO, MGTOCO, O TANPECTEPOC
opopdc Bswpeiton avtdg twv Einarsen, Hoel, Zapf kot Cooper (2003),
oLLP®VO e TOVG omoiovg bullying oto xdpo g epyaciag elvar «n cuveyng
TOPEVOYANON, N TPOGPOAN KoL 1 KOWMVIKY OTOUOVMOCT KOTOWL 1N M
aPVNTIKY EMIOPAOT 6T £PYACIOKA TOL Kafnkovta. ' va amodobel o 6pog
bullying ( 1] mobbing) ce o CLYKEKPWEVT EVEPYELD, GLUTEPIPOPA 1|
owowkacio mpémer vo  ovuPaivel kot emoavoinyn  kor  otabepd  (my
epoopadioio) kot yioo po cuyKeKpévn ypovikny mepiodo ( my. o €€
uiveg). To Bullying sivor puo kApoakodpevn dwodkacio oty e£EMEN g
omoiag TO ATOHO oL TNV AVTILETOTILEL EpyeTan o dvopevéatepn BEomn Ko
YiveTal 0 GTOYOG HOG CLGTNHOTIKNG APVNTIKNG Opdons. Mia chykpovon dev
pmopet va yapaxkmpiobel oc bullying e€bv ovpPaiver petald 6vo atopwv
7OV €YOVV TEPITOL TNV 1010 dvvaun». Zopewva pe tov Niedl (1995), avt) 1
avicopponio duvaung petagd 0ot ko Bdpatog amoteiel To Oeperiddn
Tapdyovta yio TN StHTwon Tov opiopov Tov bullying kot 1 e€dptnon and
NV TAELPA ToL BOLOTOC puopel Vo 0QEIAETOL GE KOWVOVIKES (T lEPOPYLKES
0éoelc), ouowkés  (my Quolkr] OOvoun), OKOVOMKEG (T.) OUKOVOUIKY|
eEdpon, ayopd epyociog) M yuyxohoyikés (m.y. avtomemoifnom Tov
B0potog, e£0pTMOUEVT TPOCOTIKATNTA) TEPIGTAGELS TOV KAO1GTOVV TO GTOUO
aOVVOLLO VO VTEPUCTICTEL TOV £0VTO TOV.

Avaopikd pe ta €101 tov bullying vdpyovv dvo Pacikoi dtoympiopoi:
10 predatory évavtt tov dispute-related bullying kot o subjective évavtt Tov
objective bullying.

Predatory vs dispute-related bullying

To predatory bullying copupwva pe tov Einarsen (1999) avageépetat otig
TEPMTMOGES OTIG omoieg To OBOupo dev €xel dwmpdiel Timoto mOL VA
Owooroyel TNV TPOKANGOT TETOLG GLUTEPLPOPAS €K HEPOLS ToL BuTN. [
TopaoEya GE KATOLES OPYAVAGELS M TapeVOYANoT Oecomoteiton wg HeEPOGS
g Nyeciog 1 ™G opyovwotokng Tpaktikng (Brodsky 1976) evd oe ddlheg
TEPTAOGELS TO OO pumopel vor SEXETUL TETOLEG CLUUTEPLPOPES EMEWDN AVIKEL
GE U0, CLUYKEKPIUEVN] OUAOO TOVL OPYOVIGHOU OTMG Yol TOPAOELYU 1|
Hovadikn yuvaiko oe éva avopokpatovpevo tufiua. Avtibeta, to dispute-
related bullying mpoépyetor amd dropdyeg mov oyetilovtal e ToV pYacloKd
yopo (Leymann 1996, Einarsen et al. 1994). Avtég o1 doapdyeg pmopodv va
KMUOK©OOOV 08 TPOGOTIKEG GUYKPOVOELS OOV HOVAOIKOG GTOYXOC TMV
ocvpPoArlopévey yivetal 1 €EOVIMON TOL OVTITAAOL OVAUEVOVTOGC TNV
KATOAANAN gvkoupia 6mov o avtitahog Oa pavel TEPIGGATEPO ELAAMTOS 0T
tovug 101ov¢ (Van de Vliert 1984).

Subjective vs objective bullying
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Av106 0 daympiopdg Tov bullying opeidetal 610 yeyovog OTL VA TOALA
dropo €yovv vmootel TETOWOL €100VG GLVEYOUEVY] CLUTEPIPOPA KO
Bewpovvion avtikeevikd Bopata (objective bullying) dev to mapadéyoviot
(subjective bullying). Xe pio €pguva mov mpaypotomomOnke amd ™ Salin
(2001) Bpebnke OtL mOpd TO YEYOVOS OTL TO 24,1% TV cvupeTeXOVTOV
yapoxtnpioviav ®¢g ovtikepevikd Odpata pe oviikelpnevikés pebdodovg
pétpnong, novo 1o 8,8% €& avtdv amodEyTNKAV aVTOV TOV YUPOKTNPLGUO
Yo Tov €00td TOVG TO 0moio cvpPeva e T Salin opeiletor 6to POPO TV
ATOU®V OTL OVTY| 1 TOPAOOYN TAPATEUTEL GE ATMOTLYNLEVT] TPOGMOTIKOTNTO.

Ocov apopd oTIG HOPPES YUXOAOYIKNG TOPEVOYANGNS GTO XMOPO TNG
gpyooiog avtég opadomolovvtal cvuemva ptov Hoel kot Cooper (2001) og
dvo Katnyopieg:

o Y& mpoowmikég ocvumepipopés bullying omwg m adoipopio, m
OTOUOVMGT], TO. VTOTIUNTIKA OYOAl0, Ol eMmANEELS, 1 OMudcla
Taneiveon, N EXIHLOVN KPLTIKY], 1] AEKTIKN Kot 1] copatikn Plo k.o

o e oyetkéc pe v gpyocio cvumeprpopés bullying omwg n
avaBeon KATOTEPOV KOl VITOTIUNTIKOV KaOnkoévtov, 1 EAlenym
TOPOYNG EKTAIOEVONG, 1) EMIHOVN KPLTIKY| TG SOVAELAG KATOLO0L, M)
EMAeyYT vTooTNPIENG K.0

Ot o evVIA®TEG OUAOEG GE QVTEG TIG EMBETIKEG CLUTEPIPOPES Elvar Ot
yovaikeg (Zapf & Einarsen 2005, Namie & Namie 2000) kot ot peyaAvtepot
niwoxd epyaldpevor (Einarsen & Skogstad 1996). Eniong, o Di Martino
Kot dAAot (2003) Bewpovv OTL N YLYXOAOYIKT TOPEVOYANGT KATO0L Hmopel
Vo OQEILETOL KOl GTO EMIMEOO HOPPMOONG TOL N GTNV OWKOYEVEWNKY] TOV
katdotaotn. 201060, ToALOL epguvNTéG Be@povv  OTL O1 autieg Tov 0dNyoLV
éva dtopo oto va yivel Bopa embetikng cuUTEPLPOPAC EYKeELTOL KUPIMG GE
YOPOKTNPIOTIKA TNG TPOCOMKOTNTAS TOL 7Tov mHAVOTOTO TO KAVOLV
TEPIGCOTEPO EVAAWMTO.

Apyika, ot gpevvntéc (Coyne et. al., 2000) avaeépovv Ot To OdpOTO
EMOETIKOV GLUTEPLPOPDOV TAPOVGIALOVY VYNAL EMITESD ECOOTPEPELNG KO
dvokoAia EKkppaomng tov gavtod Tovg (Zapf, 1999), ue amotélespa va &xovv
TEPLOPICHEVES KOWMVIKEG 0eE10TNTEG KAl VO TOPOLGLALoVY SVGKOMEGS
KOIW®OVIKNG CUUTEPIPOPES, YEYOVOS OV avEdver Tig TOAVOTNTES VO POVOVV
ELAAMTOL KOt VO VTOKLYOLV 6TOVG emidosovg Bvtec. Or Coyne kot  GAAOL
(2000), emiong mapovcidlovv ta OOpOTE ®G VELPWOTIKA, HE YOUNAN
avtomenoifnon, vmdkova kot gvovveidnto. H Vartia (1996) ko ot
Mikkelsen kot Einarsen (2002), ava@épovtol €niong oto LYnAd emimeda
veupoToo TV Bvpdtov, eved o Niedl (1996) Oewpel 611 o0 BvpOTOL
EMOETIKOV  CLUUTEPIPOPAOV  OlaKpivovior amd VYNAG emimedo  Ayyovg,
avnovyiog, KaTtdbAyng Kot amoyonTevong.

Avagopikd pe TNV EDGLVEIONGIN TV BLUATOV 01 ATOYELS TOV EPELVNTAOV
nowkidovv . Kdmotor epevvntég 0mmg ot Coyne et.al(2000) kot ot Namie kou
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Namie (2000), vrootnpifovv OTL TPOKEITOL YLl ATOMHO EVGLVEIONTO, LE
vynAd emineda evovvaicOnong, olkato drTopa mov OmAG AVTIOPOVV OTIG
embéoelg tov Butdv aALd dev Tig amolntovv Kol dev alilovv awTég TIg
ocvumeppopés. Avtibeta, ot J. M. Bollmer kou dAlotr (2006), Bacilopevol
otV épevva tov Tani kol AoV (2003), Oswpovv 6Tt T OOpata emBeTikng
CLUTEPLPOPAS dtakpivovTal amd yoUnAn evcvvednaia kot avtd ta wdel oto
VO GUUTEPIPEPOVTOL HE OVTIKOWOVIKO TpOTOo. Avtd, ouvddel pe 10
Yopokplopd tev Oupdtov ond KAmowovg £pevvntéc MG ‘provocative
victims’ (Olweus, 1978). [Ipdkettat yio GTopo oL S1oKPivovTot omd PeYain
avnovyio kot yivovior emBeTIKA TPOKOADVTIOG WPE OVTO TOV TPOTO TIG
eMOETIKEG GLUTEPIPOPES EVAVTIOV TOVG.

TéAog, o1 TePLGGATEPOL EPEVYNTEG GLYKALVOLV GTNV doyn OTL To BvpaTa
EMOETIKOV GLUTEPLPOPDOV dtakpivovtor amd yaunAn avtonenoifnon (Coyne
et al. 2000, Zapf et Einarsen 2003, Harvey et al. 2006). Avt n éAAewym
avtonemoitnong avédvel ovupova pe tov Niedl (1995) v mbavotnta gvog
atopov va mwésel BOpa emOeTIKOV GLUTEPIPOPDOV KAODG cuuPaiiel otV
adVVALIN TOL VO VTEPACTIGTEL TOV EAVLTO TOV.

Qo1600, 0 Leymann (1996), eivar gviehog avtifetoc pe v omddoon
TV oTdVv Tov bullying otnv tpocomikdtTo TV Bupdtev Kot vrootnpilet
0Tt Oho avTd TO YOpaKTNPLOTIKA Oo mpémel va ovTipueTomilovtol ®g
GLVETELDL TNG 1010C TNG EMOETIKNG GLUTEPLPOPAS Kot OYL OG OLTioL AVTNG,.

[Tépa amd ta yopaknplotkd tov Bupdtov, ot attieg TS YUYOAOYIKNG
TOPEVOYANCT EYKELTE KAl GE YOPOKTINPIOTIKA TV utdv OT®MG T0 LA, M
avVOTPOPY| TOVG, T PLOMATE TOVG 1 GToLElR TG TPOSHOTIKOTNTAS TOVS T
omoio. OU®G Oev AmMOTEAOVV OVTIKEIHEVO TNG TopovGOS OUTAMUOTIKNG
gpyaciog.

Qotdco, awtia tov workplace bullying pmopodv vo amotelécovv Kot
KATOoloL YOPOKTINPIGTIKG TOV OpYaVIGHOD otov omoio gpydletol €va ATOHO
Kot ovykekpipéva ot Leymann (1992) ko Brodsky (1976) vroompilovv o1t
0 opyavicpog umopel va Bswpendel og o KOprog vrevBuvog VrapEng Tov
QOVOUEVOL. Mepikd amd avtd to YopaKTNPIoTIKA €Vl TO GTPEGOYOVO Kol
apvnTkd gpyactokd mepdriiov (Leymann 1996), ot ampocdidpioteg
EPYOOIOKEC GVVONKES KoL 1] VYNAN Tieon otovg epyalopévoug (Hoel & Salin
2003), n opyaveciokt, adiayn (Di Martino et. el. 2003), to avtapyikd cTuA
dwotknong (Vartia 1996) o6mwg emiong n opyovmolokn KOLATOVPO Kot Ot
TOMTIKEG IOV £Qappolet Evac opyaviouog (Einarsen 1999).

Yvvenwg to workplace bullying pmopel va oeeihetor oe mOAAOVG
TOPAYOVTEG OAAA TO OTUOVTIKOTEPO £ivat OTL EXEL TOAD OPVNTIKEG GUVETELEG
1660 6T BOUOTO, KOL TOVG TOPATNPNTES AVTAOV TOV GUUTEPLPOP®V OGO Kot
otov 1010 TOoV opyavicud otov omoio veictator OAAG Kol 6T Kowvmvio
YEVIKOTEPQ. ZVYKEKPUEVA 1 YLYOLOYIKN TTapevOYAnom ennpedlel apvnTikd
Ta BOUATO GE PLGIKO-O1VOTTIKO, OTKOVOUIKO, KOWVMVIKO KOl OIKOYEVELOKO
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EMMEDO EVA OE KAMOLES TEPUTTAOGELS UTOPEL Vo 0ONYNGEL Kol GTO AEYOUEVO
Post Traumatic Stress Disorder(Awtapayn petd and ‘Puyotrpovpotikd
Ytpeg) (Mathiensen & Einarsen 2004). Ot GUVEREL GTOLG TOPOATNPNTES
pmopet va avaroyes pe avtég tov Bupdtov (Di Martino et. el 2003) evod o
opyovicpdg  emnpedleton o€ OKOVOUKO €mimedo Kol o€ emimedo
napayoywodmrag (Leymann 1990, Hoel et.al.2003). Télog, ot emntdoelg
umopobv  vo  emektofovv Kol 0T Kowovie AOy® NG UELOUEVNG
TAPOYyOYIKOTNTAG | TOV HEYOA®V TEPLOd®V amoyNg TV epyolopévav amd
mv gpyocio Ta onoia ennpedlovy 10 Bvikd 16O

Amd v dAAN N ocvvosOnuoTik) vonuoovvn amoteiel pia évvola m
omoio €yel amoderyBel wEEMUN TOCO GE MPOGOMIKO €MIMEOO OGO KOl GE
emayyeApotikd kou enimedo povatlpevt (Mmovpavtdg 2001). Qc 6pog
YPNOHOTOMONKE Y100 TPAOTN POPA OTIS apyES TG dekaetiog Tov 1990 amd
toug Mayer kot Salovey kot oOp@ove pe 0LTOVG «XvvoucOnpoTik
Nonpoovvn givatl n KavoTNTO TOL ATOUOV VO KOTAVOEL, Vo EAEYYEL KOl VOl
puOuilel To cuvouoHuatd tov Kot ta cvvausOnuate TV ALV, Kabdg
EMIOMNG VO TOL YPNCIUOTOLEL MOTE VO, UTOPEL Vo KATELOVVEL TN GKEYN Ko TN
dpdon tov.» Ovotlactikd, coupwvo pe tov Goleman (1995) mpdxerton yo
) ovvleon mévie Poacikdv dlaoTdce®V. ATO avTéG 01 TpElS (avTemiyvaon,
avtoppvBion, mapakivinon) oyetilovral pe Tov €0vTO PO Kol Ol GAAEG OVO
(evouvaicOnon, kotvavikég 0eEl0TNTEG) LE TIC GYECELS LOG LE TOVG GAAOVC.
H ocvvaicOnpotikr vonupoovvn oe avtibeon pe 1o 1Q, to omoio elvon
YEVVETIKA KOOOPIGUEVO, OVOTTOCGETOL UECH TNG EKAMIOELONG KOl NG
eumepiog Kot €xer  peydAn ypnowwdmrta otov  gpyaciokd yopo. H
YPNOWOTNTE TNG GTOV EPYACIOKO YDPO evtomileTon otn Onpovpyia evidg
OeTikoV opyavVEOGLOKOD KMUOTOG KOl 6TV LWOETNON OMUOKPATIKOD GTULA
drotknong kabmg couemva pe tovg Boyatzis, Goleman kat Ree (2000), «n
yvinolo myecio amottel TV €QAPUOYN TNG GLVAIGOMUATIKNG VONUOGUVNG
omv mpdén.» Emiong, ovuewva pe tov Goleman m cuvoicOnuotikn
vonpoovvn oamotedel KAEWL Yy TOV YEPWGUO TOV GLYKPOVCE®MY. Mg
OO0UEVO OTL 1] YLYOAOYIKT TOPEVOYANCT] EVOG ATOUOL amOTEAEL Hio LopeT|
ovykpovong 6Oa pmopodoape va vrobécovpe OTL 1 GLVULGONUOTIKN
VONUOoLVT] GUUPAAAEL GTO TTEPLOPIGO ALTOV TOV POUVOUEVOV.

Q610060, eV VTAPYOLY EPEVVES e EAAYIOTES EEPEGELS TTOV VL GLVOEOLV
EekdBapo TN YLYOAOYIKN TAPEVOYANGT HE TN GLVOLGHMUATIKY] VONHOGUVT|
tov atopov. Iap 6Aa avtd Exer Bpebel 6TL kAol oTOLKEID TOV ATOHOVL T
MG TPOCHOTIKOTNTAG TOL GLVOLOVTOL OPVNTIKA HE TN  YUXOAOYIKN
TopevOyAnomn evavtiov Tov (VYNAN OVTOEKTIUNGT, EVGVVELINGIN/KOIVOVIKN
evbvvn, wavotnTa dayeipiong ayyovs, EMOTPEPELD/SVVATOTNTU EKPPUCTG
cuvalcOnuatwv, Kotvavikny vrootpign). Me dedopévo 6t avtd Ta ototyeia
£val Kol YOpOKTNPIOTIKG TG GLVOICONUATIKAG VOMUOGUVNG KATOoL M
TOVAGYIOTOV GLVOLOVTOL DETIKA pE OVTV VTOONAMVETOL U0 OPVNTIKN
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ovoyétion  HeTah  YUYOAOYIKNG TOPEVOYANONG Kol  CLUVOLCONUOTIKNG
VONUOGUVIG.

2. Mge6oooroyia
H mapovoa epyacio eotialel ota B0paTo TG YOXOAOYIKNG TOPEVOYANGNG
Ko €XEL TPELS GTOYOVS 01 oTToiot etvon o1 €NG:
1. H meprypagn ToL QOVOUEVOL TNG WLYXOAOYIKNG mapevoyAnong /
embetikne ovumepipopds (bullying) otov eAAnvikd omuoclo Ko
W1 TIKO TopéN

2. H evpevon mBavig ouoyETiong TV KOWMVIKO- ONUOYPOPIKOV
YOPAKTNPIOTIKOV TOV OTOHOV, TOV TOPAYOVTIOV TNG KOW®OVIKNG TOV
VROGTNPIENG KOl KOOV YOPUKTNPIGTIKMOV TOL OPYOUVIGUOD TOV
OTOLOV:
o) HUE TNV YUYXOAOYIKN TOPEVOYANCT / €MBOETIKY GLUTEPLPOPA GTO
y®po g epyaciag (workplace bullying)
B) HE YOpAKTNPIGTIKA TNG CUVAICONUATIKTG VOTLOGVVIC TOV OTOLOL
He andTEPO GKOTO TNV EUpecT obvoeon tov workplace bullying pe
TN cLVUGHNUATIKY] VOTLOGDVT] TOV OTOUOV

3. H edpeon dueong cvoyétiong petalhd tov workplace bullying kot tng
GLVALCONUATIKTG VOTLOGVVIG TOV OTOLOL

Mo va Tpaypatonmoovpe v €pguva ypnopomomoape ™ péBodo tov
EPOTNUATOAOYIOV TO omoio €pepe TOV TiTAO «Ep@dtnUatoAdylo oyeTikd pe
TIG SLOMPOCHOTIKES GYEGELS OTO YMPO TNG EPYOCING KOL TN GLVOLCONUATIKT
vonuovvny Kat mtepteAdppave €51 evOTNTEG.

H npdm evotta mepieddpfove epmTNOELS CYETIKA LE TO ONUOYPAPIKA
YOPAKTNPIOTIKA TOV £pOTNOEVIOV OTTOC TO GVUAO, M NMAkio, TO emimedo
HOPPOONG K.4.

Y oevtepn evotnTa OEAOUE VO EPEVVIICOVUE €V Ol GUUUETEYOVTEG
€Youv VTOoTEL YUYOAOYIKY TOPEVOYANCT], €4V £YOLV TOPATNPNOEL KATL
TETO0 OTOV €PYACIOKO TOLG YMDPO, OMO TOOVLE OCKEITOL 1 CLYKEKPIUEVN
Opdion Kol G€ TOOLG KOTELOVVETOL POTOVTOS TOLS €VBEWS YU avTd e
EPOTOELS TIC omoieg mnpape amd 1o dpbpo towv Hedge Hoel xar Cary
Cooper ‘Destructive conflict and bullying at work’ to onoio dnpociedtbnke
10 2000.

2y 1pit evomta ypnoponomoape t1g petafaintés tov Zapf, Knorz
kot Kulla (1996) yio va gpguviicovpe €dv ot GUUUETEYOVTEG ExovV deyDel
Kkdmoteg empépovg bullying cupmeprpopég Kot e oo cuyxvoTnTa.

To t€tapTo HEPOG TOL EPOTNUATOAOYIOL HETPOVCE TN CLVOLGHNUOTIKN
VONUOGUVI T®V GULHUETEXOVTOV ypnoiponowwvios to EQ-I tov BarOn
(2004) evdd 10 WEUMTO €PELVOVGE TN KOTACTOON TOL EMKPATEL GTOVG
0pYOVICLOVG TV ep®TNOEVTIOV OGOV aPopd GTO OPYaVOGLOKO KA Kot
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GTO GTLA d10iKNo™MG TOV AVTOTL AKOAOLHOVV YPNCIUOTOIBVTOG TIC LETAPANTES
amod to dpBpo g Vartia (1996).

Télog, o010 éktO0 Ko TEAevtaio HEPOG OEAape vo SEPELVIIGOLUE TN
KOW®VIKN) bTooTNPEN mov £X0uv ot £pmTNOEVTEG amd PIAOVG Kot GLYYEVELS
o€ eninedo VIooTNPIENG KOl OEKTEPOLMONS KAOMUEPIVAOV dPOUGTNPLOTHTOV
xpnoomowdvtag Tig petapintéc and to Medical Outcomes Study (MOS)
Social Support Survey twv Sherbourne kot Stewart (1991).

Avagoptikd pe To detypo mov ypnoponmomdnke oty £pgvva, oVTO
aroterovvtay and 44 avdpeg kol 88 yvvaikeg, nlikiog 22 €wg 63 €10V, 01
omoiot £yalovtay 610 OMUAGLO Kol TOV WOIOTIKO TOUEN GE OLAPOPO TUNLOTA
Ko epapykég Paduidec.

3. ATOTEAEOPATO-ZVUTEPAOLATO

3.1. Ileprypagn tov Workplace Bullying otig elinvikég emiyeipijoelg

AVa@Qopikd [l TO TPAOTO GTOXO TNG £PELVAC MO KOl TN TEPLYPAPT] TOL
(QOVOLEVOL TNG WYLYOAOYIKNG TOPEVOYANGCNG GTOV EPYACLOKO YDPO OPYIKA
TPOEKLYE OTL LITAPYEL OLPOPE UETOED VITOKEUEVIKNG KO OVTIKEWEVIKNG
Bewpnong bullying kabmhg evd to 92,8% tov gpotBéiviav &govv vrootel
pio TovAdyiotov copmepipopd bullying otov £pyaciaKd Tovg ympo Kot Gpo
Bewpodvion avtikepevikd Bopoata povo to 55,2% 10 mopadEyxeTon OTOV
potatol €uBéwg Yy avtd. Xe avtd TO  amOTEAEGHO  KATOANEOUE
ypMNoonolmvTag pio Kavovpla petafintn, tv Overall Bullying, n omoia
oNuovpynOnke petd t GLAAOYN TOV EPOTNUATOAOYI®V Kl BaciloTav oTIg
amovIinoels Tov epotiéviov otig 38 smuépovg coumeprpopés bullying.
Eniong mapatmpnoape 6t o1 epwtBévieg onlmoay xatd 10 mocootiaieg
LOVASES TEPLGGATEPO OTL £YOLV TOPUTNPNOEL TETOEG CLUTEPLUPOPES GTOV
EPYOCLOKO TOVG YMPO TTapd OTL TIC £YovV dgxHel. AvTd TaL OVO OTOTELEGLOTAL
LOG 001 YOUV GTO GUUTEPAGHO OTL TO GATOLO OTOPEVYOVV VOl YOPAKTNPIGOVV
TOV €0VTO TOVG G OO gite AOY®D EAAEIYNG TANPOPOPNONG CYETIKA UE TO
QOWVOUEVO TNG WYUYOAOYIKNG TAPEVOYANONG TOL OMUOivel OTL eV &lvan
Bopoata dev 1o yvopilovv, glte yiati aicBdavovior GfoAa vo T0 TopadETOVV
Kol TPOoTafovv vo Tapovstalovy ol WavIKY €KOVO Y10l TOV €0VTO TOVG
omm¢ vrootnpilel ko n Salin gite yati aioBavovior oo va mapadeyTovV
M Bopatomomon Toug Kabmg VIThPYEL AKOUO LEYAAN TPOKATOANYT GYETIKA
pe to eawvopevo otnv EAAGda ko pmopel avti n mapadoyn va Exel oAEOpieg
Y10 VTOVG GUVETELEG.

Avagopikd pe tovg 00tEG NG WYLYXOAOYIKNG TOPEVOYANGNG GTOV
EPYOCLOKO YDOPO AVTOL, OTMG TPOEKVYE ATO TNV EPELVA Hag, elval Kuplwg ot
GpECOL TPOIGTANEVOL, Ol GUVASEAPOL TOV 1010V TUNHOTOG 1 Ol TEAETES, TO
omoio emPePormdvel v vapyovoa PiProypapia. Qotdco, B0teg pnopel va
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glval ko ot verotdpevor 6e mocootd 7,2%, to omoio emiPefordver v
épevva g Salin (2001) kot dniover 6Tt N avicoppomion dOvaung peta&d
00t a1t Obpotog, m omoila eivor amopaitntn Yo v Vmapén TOL
Qowvopévov, umopetl vor opeidetal Oyt povo oty tepapyiky] Béon Kamolov
GTOV 0pYOVICUO OAAG Kol o€ otoyeio NG MPOooOMKOTNTAG TOL 1 OE
advvapieg Tov 1010V Tov opyavicpol Ommg vrootnpilovv ot Leymann kot
Brodsky.

Ot ocvumeppopec Yoxoroyikng mopevoyAnon oeaivetor va oyetilovion
Kuplmg pe TNV €pyacion KOl CUYKEKPIUEVO LE OPYAVAOCLOKA HETPO OTTMOC M
avafeon VIOTWNTIKOV kadnkoviwv o610 dtopo, M apeepnmnon tov
amoPAcE®Y TOL Kot GAAC Kol 0oKOOVTAL OO TOAAL YKPOLT OTOUMV HE
6100 mOALOVG £pyalOUEVOLG 1| OAOKANPO TO TUNLLO, TO OTTO10 dNAMVEL OTL
TO PAVOUEVO EIVOL ATOOEKTO OTIG EAANVIKES ELYEPNGELS.

Téhog, avtd mov mpokoAel Wwaitepn vVIVTT®ON €ival OTL TO EAVOUEVO
aokeitol kKupimwg 610 OMUOGIO Kot TOV €VPVUTEPO ONUOGLO TOpEN, €V Oa
neppévape vo veiotatot Kupiowg otov TIkd Onov vrdpyel pueyaAdTEPO
dyyxog kot mieon otovg epyalopévoug, Avtd mbavotata vo opeileTon oo
ampocoOOPIoTO. £PYACLOKE KAONKOVIO GE OUTEG TIS EMXEPNOES N OTO
VYNAGL emimeda ypopelokpatioc, To omoic TPOKAAOOLV EKVELPIGUO TOGO GE
epyalopevoug 660 Kot 6 TEAATEC.

3.2. 'Euucon obvoeon woyoloyikyg Tapevoyinons Kol
oVVOLGONUATIKIIS VONUOGUVIS
Mo va dodue €dv 1 YLYOAOYIKN TOPEVOYANOT CUVOELETOL EUUECH HE
KATO10 TPOTO E T CLVOLGONUATIKY VOTLOGUVT TOV ATOUOV EPEVVICOLE TN
GY£0T TOV KOIVOVIKO-ONUOYPUPIKAOV GTOLXEI®MV TOV ATOLOV, TNG KOWVMVIKNG
TOV VIOGTAPIENG KOl TV YOPOKTNPIOTIKAOV TOL OPYAVIGHOD GTOV OTO0i0
epyaleton pe KaOe Evvola EgxwploTd.

3.3. Kowvawviko-onuoypapixa crorycia

Ao 1OV EAEYYO TOV KOWMOVIKO-ONUOYPOPIKOV GTOLXEI®V TOVL OTOHOL
OO TAOGAUE OTL OEV VTLAPYOLY OLLPOPES AVAUEGO OTO dVO (VAL OGOV
aPOPA GTN YLYOLOYIKN TAPEVOYANOT] GTOV EPYUGLOKO YDPO GE avTifeon pe
mv vrdpyovca Piprloypapio mov Oétel Tic yuvaikeg mo cvyva Ovupata.
Qotoc0, @AvnKe OTL Ol yvvoikeg £Yovv LYNAOTEPN GLVOICOMUOTIKY
VONUOGUVT amd TOVS AvOpeg o€ OTL apopd TNV gutuyia, TN YEVIKN dtdbeom
KOl TG OOMTPOCOTIKEG GYEGELS. AVAPOPIKA LE TNV NAKIK OOMIGTOGOUE GE
avtiBeon pe v vmdpyovcsa PiAoypapios 6Tl o1 peyaAvTEPOL MAIKIOKA
gpyalopevol yivovtalr omavidtepa amodékteg bullying cvumepipopdv, To
omoio mBavotata opeileTonl OTNV EUTEPIO. TOVS AOY® TOV ETOV EPYOGIOG
OTO YEPWOUO TETOWV  KOTOOTACE®V 1 OV CLVOUGONUOTIKY]  TOLG
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vonuoouvn, 1 oroia Bpédnke va eivar vynAdTEPN 0 AWTAC GE OTL APOPA TOV
EAEYYO TV TAPOPUNCEDV KOL TNG TPAYUOTIKOTNTAG Kot TN Oloyeipion Tov
dyxovc. AvtiBeta to emimedo pOpewong oev Ppébnke va cvvoéeTan
OTOTIOTIKG ONUAVTIKA OLTE PE TN YUYOAOYIKN TOPEVOYANGT TOL ATOUOV,
00TE e TN CLVOLGONUATIKY TOVL VONUOGHVN TO 0010 APEVOC ONAMVEL OTL 1
VYNAOTEPN aKOONUAIKT LOPO®ON dEV UTOPEL VO ATOTPEYEL TH YUYOAOYIKN
TOPEVOYANCT  TOL  OTOHOVL  KOU  OQETEPOL  OTL 1N avVATTLEN NG
cuvocOnpatikng vonuoovuvng ogeidetar kvpiwg oty eumepio 1 oV
eKmoideVon ©€ MO TPOKTIKO EMIMEd0 KOl TN HETAPOPA OVTNG TNG
ekamidevong oty epyoacia. Télog, dcov apopd oto tepapykd enimedo
TOPOTNPNCOUE OTL OEV VIAPYOLV OPOPES CYETIKGL LE TN WLYOAOYIKN
wapevoyAnon oAid Swmiotodnke 61t To dtopa mov Ppiokovior og
younAdtepn epapyiky| Pabuida g emyeipnong Exovv younidtepa emineda
cvvolcOnpatikng vonpooivng ce OtL agopd v avtonenoibnon Kot v
EVOOTPOCMOTMIKT] TOLG VONLOGUVT, TO 0Toio {omg e&nyel g éva Pabud yroti
yivovtar cuyvotepa amodékteg bullying cuunepipopdv.

Yvvendg, mapoatnpovpe pio  Eppecn  oLVOEST NG WLYOAOYIKNG
TAPEVOYANONG Kol TNG CLVAGOMUATIKNG vOnUoohvng Kupimog pe Paon v
nAikio tov atdpov Ko ©¢ €va Pabud 1o epapykd emimedo 61O OMOi0
Bpioketat.

3.4. Xapaxtypiotikd Tov 0pyavicuov

Avtifemn elvar n ewova pe Paon To YOPOKTNPIOTIKE TOL OPYOVIGHOD
KaOMOG TOPATNPOVUE OTL 1] YUYOAOYIKN TOPEVOYANOT) GUVOEETOL OPVITIK(L LUE
10 0eTikd emowvovikd KMpo kot 1o 0eTikd Kowwmvikd KAipo evog
OPYOVIGHOV EVD TOPAAANAL GaivETOL VO LPICTOTOL KUPIOS GE OPYAVICUOVG
mov  akoAovBohv  avtapylkd OTVA  dloiknong. Amd Vv dAAN 1
CLVOICOMUOTIKY] VONUOGHVI TOV aTOU®V QoiveTal va givol vymAdTeEpN o€
opyavioLovg pe BeTiKd Kovmviko KA kot pe SNpokpatikd 6Tuk d10iknon.
[Tapatnpodpue, OnAadn o EUUEST) GUVIEST T®V dVO EVvOlDV pe Pdorn Ta
YOPOKTNPIOTIKA TOL OPYOVIGHOL 1 omoiot ONAMVEL OTL 1 OVOSIOUOPPMOT)
TOV TOATIKOV KOt TNG KOVATOOPOS EVOG OPYOUVIGHOD GE GUVOVOCUO WE TNV
adénong TG oLVAICONUATIKNAG VONUOCLVNG TOL OTOUOV UTOPOVV Vo
00MYNoOLV o€ &va To BETIKO 0pYOVOCIOKO KATLO KOl GE ONLLOKPATIKO GTLA
dlolknong Kot TEAKA vo TEPLOPIGOVY TO (QOIVOUEVO TNG WUYOAOYIKNG
TOPEVOYANOTG OTO ECOTEPIKO TNG EMLYEIPNONG.

3.5. Kowvoviky Yrocthpién

AvVa@Qopikd pe TN KOW®VIKN VTOGTHPIEN TOV ATOUOL TTAPATNPNCAUE OTL
N YOXOAOYIKN TAPEVOYATOT] GLUVOEETOL OPVNTIKA LLE TOVG dVO OO TOVS TPELS
mopdyovteg  Kowwvikig vmootnpiEng  (Posotive  Social  Interaction,
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Emotional/Informational Support) ev®d 1 ocvvolcOnUOTIK)] VvoNnHooLVN
oLVOEETOL BETIKG KOl LLE TOVG TPEIS TAPAYOVTEG KOWVMVIKNG LITOGTNPIENG
OV (PN CIOTOMoapE 6To epwTnratordylo pog (Positive social Interaction,
Tangible Support, Emotional/Informational Support). Avtd 10 amotérecpa
pog odnyel oto ovumépoacpo OTL M ovénomn ™S cLVUGONAUTIKNG
vonpooHvng evog atdpov pmopet va 0dMynoeL 6e adENOT NG KOWOVIKNG
TOV LTOGTNPIENG KOl GE HEIMOT TNG WYUYXOAOYIKNG TAPEVOYANGNG EVOVTIOV
TOV.

3.6. ‘Aueon avvoson yoyoroyikiig Tapevoyons Kal covalecOnuatikys

VORUOGHVYS

Amod v épevvd pag damotmoape O6tL 1 amodoyn N un bullying oev
amoteM TPOGOIOPIOTIKO TOPAYOVTO TG GLVOICONUATIKAG VONLOGUVNG TOV
atopov. AnAdon 1060 To ATOpO pHE YOUNAG emimeda cLVOUGOHMUATIKNG
VONHOGUVNG 0G0 Kot To ATOpa Pe VYNAQ emimeda avThg Hmopovv va yivouv
amodékteg bullying counepoop®dv 6Tov £pyactokd Tovg yMPO Kol ONAMVEL
0Tl M cuvausOnuaTIKy vonpoovuvn dev givar amotedél autia tov Workplace
bullying.

61000, TOPATNPNCAUE OTL KATOL0EG OO TIG EMUEPOVS GLUTEPUPOPES
bullying peiwvovtat 6tov avEdvovtot KAmolo oTotyela TG CLVOISHNUOTIKNG
VONHOGUVNG TOV OTOLOV KOl GUYKEKPIUEVE OTOV OLEAVETOL 1] IKAVOTNTO TOV
atopoLv va ekepdlel T cuvaucHnuoTd Tov, M KAVOTNTO Vo OMUIoVPYEL
VY1ELG SMPOCHOTIKEG GYECELS, 1] IKOVOTNTO VO dtoryelpiletal To dyyog Kot Tig
TOPOPUNCELS TOV Kol TEAOC OTOV TO ATOMO ocBAveTOl MO ELTLYIGLEVO,
a161080E0 N EMBVKVIEL KOWVOVIKT VTTELOLVOTNTA.

AvTd T0. OTOTEAEGLOTA LOG OOTYOUV GTO GUUTEPAGL OTL TO, (TOUOL LLE
VYNAQ EMITESD CLVOLGONUOTIKIG VO|LOGVVIG UTOPEIVOL UMV OTOTPEYOLV TN
YUYOAOYIKY] TOpeVOYANOT evavtiov Tovg aAAd TovAdylotov Ba Exovv
KOADTEPA EPOOL0 TPOKEYLEVOD VOL TNV OVTILETOTIGOVY. AAA®MGTE GTOYOG TNG
€peuvlc pag dev givorl v Kot yopnoovpe ta Bouato yioo Tt younAn
cuvousOnuotTiky  TOvg  vompoovuvn  OoAAG  va  Tovg deifovue  évav
OTOTEAECUATIKO TPOTO OVTIUETMOMIONG TNG WYUYOAOYIKNG TOPEVOYANONG
EVAVTIOV TOVC.

4. Xvinmon - lpotaoceis yro perhovtikng épevva

Ao Oho To TopomAm cvumEPAivovUE OTL 1| WYLYXOAOYIKT TaPEVOYANON
otV gpyacia gival £va QOIVOUEVO VTTOPKTO GTOV EAANVIKO EPYOUCLUKO YMDPO
KOl Yl VO OVTIILETOMIOTEL 1 TOVAJYIOTOV VO TEPLOPIOTEL TPEMEL VL
KwvntomoinfoHv 1660 0 opyaviorog 6co Kat ta 101 ta dtopa. Ocov apopd
otov opyovioud Bo mpémer vo eotidoel otn dnuovpyio evog Betikod
0PYOVOCIOKOD KAIHOTOG Kot 6TV V1I00ETNON SNUOKPOTIKOV GTLA d101KNoNG,.
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Eniong, Ba mpémer va Owbel 1dwaitepo evolopeépov otnv €upeon TV
adLVOUIOV TV gpyalopévav og OTL 0QOPA GTN GLVOIGHMUATIKY] TOVG
VONUOoLVT] Kot va. YiveEl KATAAANAN ekmaidgvuom TPoKEEVOL va. avénbodv
ta emimedoa ovtng. IlapdAinia, to 0w ta dtopo Oa mpémer va
dpaotnpromom oy TPoKEWEVOL Vo, AVENGOLY TOGO TO EMIMEID KOIVMOVIKNG
VIOGTNPENG 7oL dlefétovy 060 kol TO EmMIMESO GLVAIGONUOTIKNG TOVG
VONUOOUVNG TPOKEUEVOL VO, JElYVOUV AYOTEPO ELAAMTOL GE TEPIMTOON
GLYKPOVUGEMV KOl VO TEPLOPICOVY TN WLYOAOYIKY TAPEVOYANCT EvavTiov
TOVG,

Qo1000, mepatépm depedhivnon Tov Qatvopévov Kpivetar amopoitn
TPOKELUEVOL 0VTO Vo peAetnBel ka amd v TAevpd twv Butov, va Ppebet o
Bobpog otov omoio M cvvacHnuotik vonuoovvn amotehel TPOTO
OVTILETOTIONG, VA EAEYYO0VV Kol GAAO YOPAKTNPIOTIKO TOV OTOUOV 1} TOL
0pYOVIGLOU TTOV EMNPEALOVY TNV ELPAVICT] TOV GUVOLEVOL Kot va BpeBolv
Kol GAAOL TPOTTOLOL OVTILETMTIONG TOV.
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Abstract

We investigate the factors influencing the content and the degree of
corporate nvironmental disclosures, measured as the environmental
information that companies disclose through their websites. Based on a
sample of 142 Greek companies we found that size and stakeholder pressure
influence corporate environmental disclosure, but fail to find significant
influence of the type of sector in which companies operate. We discuss on
these findings and we report the implications for both organizations and
public policies.

Keywords: Corporate Environmental Disclosure, Environmental Strategy,
Stakeholder Theory

1. Introduction

Nowadays, an increasing number of companies disclose information concerning
their environmental performance. Internet makes dissemination cheap and fast;
thus it has become a very popular tool for corporate environmental disclosure
(CED) [15].

Past studies have examined the factors, which influence the level and nature of the
disclosed information, focusing mainly on the influence of companies’ size and the
sector in which they operate. What these studies have in common is that, while
they all theoretically argue that stakeholder pressure constitutes the main motive
for corporations to disclose environmental information, they do not empirically
assess this argument. Since CED studies use content analysis methodology, we
attribute this lack of empirical approach to methodological constrains imposed by
this analysis.

The purpose of this study is to investigate the content and the degree of
environmental information that is being revealed by companies through their web-
sites and examine CED’s determinant factors. The contribution of our paper lies in
the fact that besides the influence of size and sector, we also empirically assess the
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significance of the perceived stakeholder pressure. We therefore apply a more
robust and complete model that tries to explain CED.

The findings support the significant influence of size and stakeholder pressure, but
fail to support the sector hypothesis. We elaborate on these findings and we report
the implications for both organizations and public policies.

1I. Theoretical background and hypotheses development

Both agency theory and legitimacy theory contain arguments for a size-CED
relationship. Larger companies undertake more activities; hence they have more
environmental actions to disclose in comparison to smaller companies. Moreover,
large companies make a greater impact on society and therefore, have more
shareholders who might be concerned with environmental programmes undertaken
by the company. The firm’s website provides efficient means for communication of
this information [6]. Larger firms have also higher political costs and face greater
public scrutiny than smaller firms. Thus, they may be more likely to practice CED
to reduce political costs, which in their turn could reduce management and
shareholder wealth [29].

On the empirical plane, previous studies, with few exceptions [26], have
demonstrated a strong association between corporate size and CED [2, 6, 17, 23-
25, 27]. Taking this evidence into consideration, we argue that firm size will be
positively associated with the extent of CED.

H1: The degree of CED will be positively associated with firm size

Organizations operating in industries with large environmental footprint, such as
oil and gas ones, tend to disclose more information about their environmental
activities than others in less sensitive areas [16].

Companies that belong in the polluters sectors are expected to disclose more
environmental information due to more intense pressure on them. For example,
stakeholders and especially customers and NGOs are likely to demand more
information about the environmental performance of these firms. Furthermore,
firms may feel that environmental reports might alter public opinion and enhance
their image.

Previous studies have found evidence of a strong link between CED and industry
type [7, 20, 21]. Chemical and petroleum companies were among the first to
publish environmental reports [8]. Additionally, Hackston and Milne [12], Patten
[24] and Roberts [26] claimed that disclosures are higher in what they classify as
high-profile industries. However, in another study, it was found that industry and
the amount of the total Corporate Social Disclosure were incidentally associated,
while industry category seemed to influence energy and community involvement
disclosures [6].
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Overall conclusions indicate there is a strong possibility that the industry affects
social and environmental disclosure. The above evidence signifies that there is a
relation between industry type and CED.

H2: The degree of CED will be influenced by the industry type

Stakeholders are defined as any group or individual who can affect or is affected by
the achievement of the organization’s objectives [10]. The last decade, businesses
have been experiencing profound pressures to reform and improve their
environmental performance. This pressure stems from stakeholders’ expectations,
who demand integrity, respect, standards, transparency and accountability [28].
More often than ever, stakeholders like customers and environmental
organizations, who are no longer exclusively interested in corporate financial
performance, punish organizations that take negative or no actions in respect to
natural environment preservation, while they reward environmental excellence [4].
Empirical evidence confirms that higher perceived pressure from both
organizational (e.g. customers, suppliers, shareholders) and community
stakeholders (e.g. non-governmental organizations, social groups) is associated
with higher degree of environmental proactivity from industry side. [1, 4, 13]. For
that reason, previous studies assume that a main driver behind CED is the
perceived stakeholder pressure. Even if the claims are correct, no research has been
carried out to determine the kind of the influence or its effectiveness in increasing
disclosure by companies [5]. To empirically test this hypothesized relationship we
develop the following hypothesis:

H3: The degree of CED will be positively associated with perceived stakeholder
pressure (of both organizational and community stakeholders)

111. Methodology

1II-1. Data collection

For our independent variables (sector, size and stakeholder pressure), we used data
from 142 Greek companies that had already participated in a survey concerning
their environmental strategy.

For the dependent variable, we followed a content analysis methodology i.c. a
“‘technique for making inferences by objectively and systematically identifying
specified characteristics of messages’” [14]. As a research tool, it is used to
investigate whether certain words and concepts are present within texts. Content
analysis has been widely used in corporate social and environmental responsibility
research [11].
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II1-2. Measurements

To construct our dependent variable we followed the next steps: First, we reviewed
previous studies concerning CED [15, 16, 18, 20] and made an extensive checklist
of various types of environmental information that companies disclose through
their websites. Next, we chose the most crucial items for our study and we
classified them in four main categories; Environmental planning considerations,
Top management commitment, Environmental practices and Miscellaneous issues
(see Table I).

We then checked whether the 142 firms had a web page and removed the 28 which
did not have one. We visited the websites of the remaining companies with the
final version of the checklist as our basic tool. In accordance to the existence of any
information disclosed, we assigned each item of the list a score of 0 when the topic
was not mentioned or 1 otherwise. In few cases, where the extent of information
disclosed was assessed as of great importance, a score of 2 was assigned when
more detailed information was disclosed (see Table I). The mention of an extensive
educational employee program, for example, would warrant a score of 2 in this
topic. Then, we calculated the sum of each category. Considering that each
category is of different importance, the list was assessed by three professors from
the Athens University of Economics and Business with previous experience in the
topic. These experts assigned a weight to each one of the four categories according
to their importance. The weights were 1, 1.5, 2, and 0.5 respectively.

Company’s size was measured as the logarithm of the total number of employees.
To assess the influence of the sector in which companies operate we constructed a
binary variable that distinguishes the so called “dirty” sectors (Metals & Minerals,
Non-Metallic Minerals, Wood, Paper & Pulp, Plastic & Rubber, Chemical &
Pharmaceuticals) from the “clean” sectors (Food & Beverages). The dummy
variable was then used to our analysis. We measured the perceived stakeholder
pressure by six items on a 7-point Likert scale, assessing the degree of stakeholder
influence in the formation of companies’ environmental strategy. The six
stakeholder groups were Customers, Environmental Regulators, Shareholders,
Environmental Organizations, Local Community and Media. The Cronbach Alpha
of the variable was 0.812.
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Policy Presence of environmental policy
Goals and targets

Philosophical underpinnings Sustainable development
Lifecycle approach

Environmental planning Strategic rationale and driving forces Competitive advantage

considerations Openness to stakeholder’s concerns

Compliance with Government standards
Values

Planning approach Corporate priority or not
Environmental R&D

Top management Foreword by a top-level executive

General external report

Environmental department

commitment

Management Presence of environmental management systems
Supplier assessment
Awards
Control measures Compliance data
Historical trends
Progress towards goals
Explanation of corrective actions
Stakeholder involvement Employee environmental education programs
Customer training
Supplier or contractor training
Community involvement
Production Energy

Practices

Waste-Emissions (reduction-recycling)
Other
[Environmental Audits Audits

NNNN

[Finance Environmental spending
Environmental liabilities
Charitable contributions
External certifications Awards received
Miscellaneous Design Graphics and backgrounds
Navigation

Table I: Checklist For CED

R RrRlPRRRRRRRERRRRRRRRERRRRRRIRPR RERRRERRRRRR

1V. Results

For the first category, which refers to environmental planning considerations, we
found that 52.6% of the companies have at least one point. This shows that most
companies disclose information that refers to their general environmental policy
and the motives behind their environmental orientation. As far as top management
commitment is concerned, 15.8% of the companies had a non-zero score. This
small percentage indicates that environmental issues are not a top management
priority for Greek companies. Half of the websites (50%) contained information
relevant to environmental practices. Finally, the low percentage in the fourth
category (33.3%) indicates that companies do not pay much attention to other
issues, like the environmental awards received.

Variable n Mean s.d. 1 2 3 4 5

1 CED 114 9.16 11.93

2 Size 114 222 046 0.33**

3 Sector 114 0.69 046 0.02 -0.22%*

4 Stakeholders (All) 114 440 046 0.36** 0.21* -0.09

5 Organizational Stakeholders 114 475 129 0.29** 0.20* -0.07 0.82**

6 Community Stakeholders 114 406 1.57 0.31** 0.14 -0.09 0.90%* 0.54**
*p<0.05

**p<0.01

Table II: Means, Standard Deviations and Spearman Correlations
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Table II provides the mean, standard deviation and spearman correlations for all
variables. The correlation shows that firm size and the perceived stakeholder
pressure are positively correlated to the dependent variable. In fact, there is a
correlation between CED and both organizational and community stakeholders. On
the other hand, sector does not appear to be a determinant of CED.

Variables beta S.E

Intercept -23.57 (6.6)

Size 8.07 **(2.3)

Sector 3.55 (2.3)

Stakeholders’ pressure 2.80 **(0.8)

R? 0.19

F for R? 8.80 ***

Values are unstandardized regression coefficients, with standard errors in parentheses.
** p< 01

*H¥ p<.001

Table I1I: Regression Results

Hypothesis 1 suggests that size influences the CED and data support this
hypothesis. Our model shows that the coefficient for size is positive and significant
at the level of 1 percent. Hypothesis 2 suggests that the sector also affects the CED,
but the data do not support this hypothesis at the 10 percent level. Hypothesis 3
suggests CED is affected by stakeholder pressure. The data supports this
Hypothesis. The model shows that the coefficient for this factor is positive and
significant at the level of 1 percent.

The multiple squared correlation coefficient (R*) shows that our model explains 19
percent of the variability of CED leaving the other 81 percent unexplained.
However, the significance of F-statistic indicates that our model is robust.

V. Discussion

In this section we comment on the results concerning our three main hypotheses. It
is assumed that all corporate environmental activities disclosed on their websites
reflect the firms’ actual performance, thus our discussion will be based on this
assumption.

The results from the regression show that the degree of CED is positively
associated with the firm size. This comes in accordance with previous studies [2,
21, 27]. If we assume that these companies are the ones that actually adopt more
environmental practices, then we can explain this association as follows. Large
companies can dispose a larger amount of money to adopt certain environmental
initiatives. For example, they can spend more money for environmentally-friendly
buildings and laboratories or even for educational programs for the employees.
Furthermore, large companies often have an independent environmental
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department which suggests that environmental practices are planned and audited
rather than simply comply with laws and regulations. In addition, the enterprising
activities of large organisations might pollute the environment at a greater level,
thus it is their obligation to develop more activities considering the environment,
like reducing waste and air emissions. Lastly, we should mention that smaller
companies might as well undertake environmental activities but lack the resources
(human and financial) to distribute this information through their websites.

Taking this one step further, it is clear that any financial aid given from the Greek
Government or the European Union to small organisations could help them
develop environmental programs. Special loans could be granted so that small
companies take actions favourable to natural environment. Besides, companies
could collaborate with environmental NGOs in order to get the information and
knowledge needed regarding the activities that should be undertaken. Finally,
managers should realize the power Internet holds nowadays, since more and more
people expect to access CED there regardless the firm’s size. Therefore, they
should dispose resources in order to renew their companies’ websites and include
environmental information.

Although a positive relation between industry type and CED was expected to be
found accordingly to the majority of previous empirical reports [6, 9], no
association was found in our study. That could be possibly attributed to the
characteristics of the sample used. The examined companies are all manufacturing
and operate in sectors that could all be characterized as “dirty”. To examine the
influence of sectors, we divided firms in two main categories: Food and Beverages
that was considered as relatively “clean” and the rest five that were considered as
more polluting. However, this distinction proved to be weak in explaining
deviations of CED. The results could have been different if the sample contained
companies operating in “cleaner” sectors, like services and banking.

We also found that stakeholder pressure is a determinant of the degree of the CED.
Previous empirical studies also argue that stakeholders influence companies so as
to act in concern to the environmental needs [7]. Our findings are consistent with
arguments which posit that environmental concerns affect a wide variety of
stakeholders and these stakeholders in turn affect corporate environmental
practices [19, 26].

In an attempt to explain this association between stakeholder pressure and CED,
we should take into account that companies are expected to be good corporate
citizens with moral responsibilities [3, 22]. In addition to the owners’ economic
aims, the interests of employees, customers and the public at large have been
increasingly recognized over the last years [18].

Responding to stakeholders’ concerns, companies distribute, through their
websites, their environmental activities. Nonetheless, in some cases it appears that
the only reason for disclosing is to improve their “image” rather than actually
provide information on their actions. It would be useful if companies included in
their websites more numerical facts and specific actions. In this way, it is easier to
understand whether they have a concrete environmental policy. Besides, it is clear
that organizations disclose only the positive facts and conceal anything negative,
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such as liabilities. While it is obvious that they want to leave a good impression,
they should also have in mind that pointing out both positive and negative
reinforces objectivity, which is important to some groups of stakeholders.

V-1. Limitation

It must be noted that this study, like all empirical investigations, is subject to
certain limitations that should be considered in the interpretation of the results.
First, our study focuses only on information disclosed on firms’ websites. Although
we assume that companies with website that also undertake environmental
activities will disclose these activities on their website, it is possible that some
companies might not disclose such information. Thus, our research might not
capture all corporate environmental activities. On the other hand, companies may
choose to not disclose all relevant information. Therefore, omissions do not
necessarily mean that a firm is environmentally irresponsible. There is also a
limitation associated with the use of content analysis. There is a necessary element
of subjectivity involved in determining what constitutes a particular type of
disclosure [30]. Given the potential problem caused by subjectivity, a number of
websites was analyzed by two researchers. The limitations mentioned above,
although beyond the control of the researchers, should be considered in the
assessment of the results of this study.

V-2. Future Research

Taking into consideration the findings of this study, we suggest that any future
empirical research guarantees to examine how a firm’s CED strategy fits into its
overall strategic position and the remainder of its disclosure practices.
Additionally, our study does not provide any “judgment” on corporate
environmental performance as we rely on company’s websites. Therefore, future
research may examine the relationship between the level of a firm’s CED and the
level of its actual environmental performance, so as to verify the accuracy of what
is disclosed. Moreover, since the sample used did not contain any firms operating
in sectors that are generally considered as “clean”, it is recommended that future
research includes companies which belong in the sector of services, like banks, for
more precise results. Finally, given the lack of previous studies concerning Greek
companies, similar research could be done in the future in order to examine the
progress of CED. In this way, we could find out whether the current interest in
corporate environmentalism will continue or not.
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Abstract

What is the impact of publicly funded Research and Development
projects on innovation? Why do companies engage in such projects and
what benefits do they gain from their participation? And how should public
policies evolve in order to support the desired outcomes of these projects?

These are some of the crucial questions addressed by the INNOVATION
IMPACT study, which was recently completed by a team of researchers
from the Management Science Laboratory of the Athens University of
Economics and Business in collaboration with another seven European
leading universities and research institutes. Funded by the European
Commission, DG Enterprise, the study has focused on the role of the
collaborative R&D projects funded by the 5th and 6th European Framework
Programmes. The study addressed the impact of research project
management, and of firm, industry, technology and market characteristics
on the effective utilization of research results for innovation.

In the present paper we present the general findings of the research
related to the management of the collaborative R&D projects. The project
relied on both secondary and primary data, the latter comprised an extensive
survey and over 70 case studies across R&D programmes and EU countries.
We illustrate some of the most important insights, including program
management, strategic intent, and commercialisation processes, with
examples from the case studies.

1. Introduction

What is the impact of publicly funded Research and Development
projects on innovation? Why do companies engage in such projects and
what benefits do they gain from their participation? And, how should public
policies evolve in order to support the desired outcomes of these projects?
These are some of the crucial questions addressed by the Innovation Impact
study (Fisher, et al, 2009) which was recently completed by a team of
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researchers from the Management Science Laboratory, Department of
Management Science and Technology, Athens University of Economics and
Business, in collaboration with another seven leading European universities
and research institutes. Funded by the European Commission, DG
Enterprise, the study has focused on the role of the collaborative R&D
projects funded by the 5th and 6th European Framework Programmes. The
study addressed the impact of research project management, and of firm,
industry, technology and market characteristics on the effective utilization
of research results for innovation.

Building on a solid theoretical platform (Prastacos, Spanos, et al, 2007),
the study has deployed a mix of methodologies for data collection including
desk research, the Community Innovation Survey (CIS) database, an
extensive primary data survey among over 8.000 Framework Program
participants, and some 75 case studies of organizations participating in
projects from all over Europe.

In this paper we present some of the findings regarding project
management, using data from the qualitative part of the research — the case
studies.

2. Brief Theoretical Background

Innovation is a complex and multifaced phenomenon that spans from the
inception of the original innovative idea, via the research activities to turn
this idea into new knowledge that can be potentially applied, to the process
of embodiment of this knowledge into a product/service or process that can
be commericlized. This reflects the Schompeterian view of innovation as a
repetitive process of introducing new productive combinations in the
economy driven by entrepreneurs (Fagerberg, J., & Verspagen, B., 2009).

The activities related to innovation operate at least at four levels of
analysis (e.g., Damanpour & Gopalakrishnan, 2001; Malerba, 2005; Tassey,
1997; Vera & Crossan, 2005):
The micro organizational level (represented by the group),
The micro level (represented by the firm),
The meso level (represented by the industry),
The macro level (represented by the economy, spatioally bounded
or at large) of analysis.

Under this structuring framework, a basic list of phenomena
preoccupying innovation scholars and managers alike would include:

e The dynamics of groups working on innovative projects,
e The characterization of the process through which innovation is
generated and implemented,
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e The organizational factors that induce/inhibit the innovative
performance of firms,

e R&D collaboration and networks,

e The dynamics of innovation dissemination within and across
industries,

e The workings of the national/regional innovation systems and the
institutional environment.

A unified methodological approach was delineated in the early stages of
the study. This methodology has focused primarily on the managerial and
microeconomic literatures dealing with organizational aspects with
emphasis on collaborative R&D within R&D consortia, and impacts of
technological innovation. It emphasized the resources, capabilities, and
organizational needs for the exploration and exploitation of new technical
ideas and underlined the definitions of innovation and expected results of
collaborative R&D used in this project.

The capacity to exploit new knowledge for innovation depends upon
prior exploration of this new knowledge (Nooteboom, 2000). During the
early stages of the R&D process, an R&D consortium is prospecting for new
wealth-creating opportunities. During this discovery period, the consortium
pursues an exploratory search, acquires and assimilates information and
knowledge engaging in more basic, risky research and building new
capabilities with the goal of transforming and developing new knowledge
(R&D output) which it can be subsequently exploited to create commercial
value. Once potentially valuable knowledge and skills have been acquired
during exploration, the commercializing organization then turns to
exploitation activities. Thus, the exploration-exploitation distinction implies
some sort of a logical sequence — although the two occasionally overlap and
are linked by feedback loops. Exploitation activities cannot take place
without prior exploration by the same or other organization. The
accumulation of knowledge per se is not, however, a sufficient condition for
increased R&D performance. It is the effective management and use of the
available information and knowledge stocks that determines differences in
R&D performance, a perception that provides the basic rationale of
absorptive capacity.

Absorptive capacity is central to R&D performance and innovation.
Cohen and Levinthal (1990), for example, relate absorptive capacity to
innovative capabilities and innovative performance in terms of R&D
spending. Numerous other scholars have found absorptive capacity to
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influence research productivity, environmental adaptation, capability
building, new product development, technological distinctiveness, sales cost
efficiency, alliance payoffs and long-term competitive position, strategic
flexibility, and entrepreneurial wealth creation. Absorptive capacity has
been linked to effective knowledge flows and transfer of best practice within
the boundaries of the firm as well as the levels of overall R&D expenditure,
use of alliances, and effective communication with alliance partners
(Veugelers and Kesteloot, 1996; Lane and Lubatkin, 1998).

The general theoretical framework adopted in the study synthesizes the
concepts of exploration—exploitation and the absorptive capacity concept to
apply them to R&D consortia and the innovation process encompassing the
whole spectrum of activities from early stage R&D to commercialization
(Prastacos, Spanos, et al, 2007). The performance of the R&D consortium is
portrayed as a development path with three main phases (formation,
exploration, and exploitation activities) and two key results (initial R&D
output and final innovation introduced to the market). Although many feed-
back and feed-forward loops exist in the R&D and innovation process the
dominant path is shown as one of linear progression.

3. Qualitative Research Methodology

The cases were conducted using a detailed interview guide that was
standardized across all cases and complemented by a table synthesizing the
major findings categorized along a range of indicators identified from the
literature review conducted for the purpose of the project. Findings were
initially written down along the sections and questions of the interview
guide, and then the key issues were extracted and reported in the indicator
template. This double reporting scheme facilitated cross comparisons on the
particular questions, but also enabled to identify the more complete story
behind the findings. In addition, each case study also comprises an overview
of the company/organization, its RTD activities, and background
information on the selected project. This part of the report uses secondary
information sources including organization and project websites, official
documentation and sources from the press.

The case organizations were observed in depth, following the well
accepted approaches to designing case studies outlined by Yin (2003). Data
was collected by multiple-respondent interviews and documentary analysis
spanning a period of six months. Selection of the case studies followed the
criterion sample strategy (Eisenhardt & Graebner, 2007; Miles and
Huberman, 1994). This ensured that out of the sample of organizations
having been engaged in FP5 or FP6 RTD projects, studied organisations
fulfilled a certain number of criteria, identified from the related literature
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and from the institutional framework of the concerned FP Programmes. This
enabled control for contingency factors critical for defining the limits of the
study and its findings,as well as replication and extension of the emerging
findings with respect to the research questions, until theoretical saturation
was obtained. In addition, the cases should cover both SMEs and large sized
organizations. Using the CORDIS database and the gradually incoming
questionnaires, lists of potential case study organizations were generated in
each country and a large number of contacts were made with organisations
ensuring fulfilment of the above criteria. The choice of the case studies then
largely depended on the availability of the organization representatives for a
study that would require considerable employee time.

The data analysis followed the open and axial coding techniques (Strauss
& Corbin, 1990) for identifying and linking data on environmental
conditions, organizational characteristics, R&D strategy, R&D and project
management to the research questions. Particular attention was paid to
coding separately the categories of objective descriptive data on the
organizational structures and strategies and project characteristics on the one
hand, and of interpretative data based on perceptions about project
efficiency, project management issues, partner relationship management,
and innovation impact on the other.

The following step in the grounded theory coding procedure - axial
coding - aims to regroup and link categories to each other in a rational
manner, to identify main categories and make connections between them
and their sub-categories, leading to the development of a series of
propositions clarifying the context and causal conditions of the phenomena
under investigation. This process proved to be particularly successful for
relating data on the processes and procedures for knowledge transfer and
sharing to the different organisational structures. Reliability of the research
was ensured by a combination of procedures and steps, including tape-
recording and immediate transcription of all interviews, editing and review
of individual case reports by key informants, and keeping a running record
of the process of data analysis and interpretation. Triangulation of
corroborative data from interviews and documents, as well as the fact that
all cases relied on multiple informants, further improve reliability.

4. Characteristics and Objectives of Participants

The Framework Programmes attracts highly innovative companies and
research institutions in Europe, with R&D intensities that are above the
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average of their sector of principal activity. Further and always compared to
the average company in their sector of activity, FP participants are:
e More networked with their customers and with universities and
other research organizations;
e More orientated towards international markets; and
e More engaged in patenting activities.

Moreover, small and medium size companies that participated in the
programmes roughly doubled their R&D intensity over a Syear period
showing a significant positive effect at least at the level of their potential for
innovation.

The major motivators of joining the projects are technology and
knowledge-related objectives including networking, development of market
knowledge, and cost and risk sharing (see Table 1).

Enhanced Access to e Accessing complementary  resources  and
New Technology / capabilities
Knowledge e Developing a critical mass in a specific

technological field
e Keeping up with state-of-the-art technological
developments

Networking e Exploit technological competencies
¢ Finding new partners
e Joint creation and promotion of technical standards

Sharing of Cost and e R&D cost sharing

Risk e Risk sharing and reduction of uncertainty
e Access to funding

Market / e Access commercialisation competencies

Commercialization ¢ Increase the speed to market

e Access new markets

Table 1. Major objectives for participating in FP funded projects

Data from the case studies showed that small, medium and large sized
companies appear to be equally concerned with EU FP project participation
as means to explore emerging technologies, either for business or for
research purposes. Using funding from the framework programmes to
explore emerging technologies also enable to share the cost and risk of
entering into areas where the immediate application and market uptake of
the results are more uncertain, as exemplified in box 1.
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A large company delivering highly sophisticated technologies to the management
of satellites to broadband multimedia telecommunications have been involved in 27
projects under the 5™ and the 6™ framework programme, and in the opinion of the
company coordinator in the case study project, the main rational for participation is
to explore emerging technologies and their potential commercial exploitation. The
objective of the case study project is to foster cooperation between main players in
the industry to which the company belongs and to work out a shared strategy
future. Exploring emerging technologies is not an aim in itself but the means to
achieve market opportunity expansion of the firm.

This link between the exploration argument and how EU FP participation enables
organizations to improve their competitive advantage is also highlighted by SMEs.
One of the studied companies, dedicated to the development of technologies
toward a high competitive and fast growing market for consumer products aimed
specifically at exploring different technological opportunities in synergies with
university partners in emerging scientific domains. As the CEO expressed it:
“Finding a technology that performs better could significantly improve our
competitive advantage and enable us to control future market developments in an
emerging field. In order to find such technologies the FP projects provide unique
opportunities to identify and link up with the best players in the field.”

Box 1. The FP Projects as Vehicles for Accessing New Technology and
Knowledge.

Many organizations referred to increased networking opportunities as
one of the central objectives for EU FP participation, especially SMEs,
medium sized organizations and research institutes (Box 2).

For one of the SMEs, devoted to R&S in agricultural crop, the main aim of EU FP
participation was selecting and evaluating new developments for future
applications. In addition, EU FP participation enabled its laboratory to maintain
and increase a network of contacts for future exchange and collaboration taking
place in pre-competitive research, which may occur several years after the initial
contacts.

Box 2. Networking Effects from FP Participation.

Obviously, smaller companies in particular, that comes from a position of
low visibility in the market place, sees FP project participation as an
opportunity to present themselves to future potential clients in the
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consortium. Not surprisingly, future and potential business partners will
often be larger companies higher up in the value chain.

5. Managing the Projects

5.1. Mission, Vision and Goals

An important finding is that only participants with explicit innovation
goals at the start of the project are likely to achieve any successful
commercialisation of the project outcomes. Among the various kinds of
organizations, SMEs reported the strongest strategic alignment between FP
projects and explicit goals related to innovation outputs, such as developing
a prototype, developing a patentable technology, or developing a
complementary technology that will enhance competitiveness. More
specifically, medium-sized companies seem to have reaped the largest
innovation benefits from FP project participation. This is because they can
achieve critical mass for R&D in a focused area and often have explicit
strategy and goals for innovation. They often take a leading role in projects,
and are most frequently found as coordinators, in parallel with research
organizations. A characteristic case study example is presented in Box 3.

This seven-people company, dedicated to developing advanced carbon recycling
technologies, presented a particularly successful process innovation example. The
outcome of the project was a full-blown industrial application of the clean process
technology developed, and initiation of a licensing process among the partners.

Based on its mission "Science to Achieve Results", bridging the gap between
research and innovation is key priority of this company and a main explanatory
factor behind its strong innovation focus within the FP funded projects it
participates in. Strategically speaking, the company sets its R&D agenda and
selects projects only if they fit 100% with its mission and technology development
directions. Moreover, it systematically integrates existing or potential customers in
the projects, thus ensuring a potential offset market for what is being developed.

As the entrepreneurs summarized the approach: "On our narrow road, we want to
be the best, the most concentrated and focused to collect and exploit all the
available knowledge in the field".

Box 3. The Power of Mission, Strategy and Goals in an SME

5.2. Organisation and project-level impacts on innovation

It is important to stress that FP projects should form part of a wider
portfolio of R&D projects. Hence, innovation output cannot be attributed
either to the individual FP project or to the in-house R&D project alone, but
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to a combination of both. Indeed, the results of our research confirmed a
positive association between prior innovation experience and project success
in terms of innovation. Building up a broader innovation culture is an
important underpinning factor behind product and process innovation
success.

A key success factor for achieving project goals is played by the
coordinator organization. Successful projects shared a positive assessment
of the capabilities of the coordinator as a leader and initiator, as an R&D
performer, and as an administrator. Three characteristics of successful
coordinators are discussed in Box 4.

Coordinator power represents the advantage that coordinators have in terms of
shaping the research agenda, structuring projects according to their interests and
needs, and aligning the partners around a core objective that is originally theirs. In
many of the successful projects studied, traces of this coordinator power could be
found. It represents the 'award' that coordinators can obtain, the other side of the
picture being the administrative coordination 'burden' including reporting and the
challenge of keeping all partners on track both scientifically and administratively.

A related concept is that of coordinator strength. It refers to the ability of the
coordinator to face and overcome different crises that might occur during the
unfolding of the project. Among the cases were projects where a partner suddenly
fell out, or simply failed to deliver a critical part. Coordinator strength acts in these
situations at two levels. Partly, it concerns the ability of the coordinator to identify,
convince and mobilize players outside the consortium to fill in the gap from the
partner at fault, partly the ability of the coordinator to take on at least some of these
obligations itself.

Another important factor behind successful project outcomes is the reputation of
coordinator organizations as reliable, knowledgeable, cooperative and efficient.
This goodwill, once achieved and as long as it can be sustained, provides a number
of advantages that also spill over to the project partners and the project as such.
These advantages include high probability of being granted relevant projects over
time, relative easiness of attracting excellent partners to new consortiums and of
making partners adhere and align to project objectives and management structures,
and relatively strong dissemination impact of the project results.

Box 4. Characteristics of Successful Coordinators
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5.3. Closing the Projects and Taking the Results Further

Concerning dissemination of the project results, opinions among
interviewees ranged from "a core activity" (by definition in the research
organizations) or "very important for image building" (among larger
companies) or still "an opportunity to make ourselves known" (among
SMEs), to "an activity without substance" or "a half-hearted and insufficient
effort to reach a market" (firm examples irrespective of size). Hence, in
terms of continuing the project beyond the formal deadline and the end of
the public funds the picture was quite blurred. In the absence of a formalized
post project evaluation with the objective of analysing and thinking over the
pros and cons of the project, which is a rule in larger firms when it come to
commercial R&D projects (e.g., Soderquist & Godener, 2004), it seems that
what actually happens after the moment that "the project just ends" is quite
random.

This problem shows that one indeed can talk about a "fuzzy back-end" of
the EU funded RTD projects, paraphrasing the more established concept of
the "fuzzy front-end" of R&D and New Product Development (Reid & de
Brentani,2004). The problem is that the "back-end fuzz" is about confusion
concerning the exploitation of the results and not about a breeding ground
for creativity as it is in the front-end. In some instances, interviewees
blamed the rules of the funding instruments for allowing for too much of
free interpretation of what a successful end-of-project phase means, and for
allowing for legal problems to surface too easily. The back-end fuzz is also
a major reason behind the fact that even well-managed projects might
'stumble' towards the end and therefore fail to produce any significant
innovation impact (Box 5). Legal issues can create last minute conflicts
about exploitation rights for instance, if the rules of the instrument and the
agreed procedures prove insufficient when the bottom line is about who will
make a profit from the project output. In other instances, the lack of
understanding or anticipation of regulatory issues can lead to the outcomes
remaining on the shelf in spite of clear initial goals for commercialisation
and satisfactory technology and knowledge results. Another example of the
back-end fuzz can be if a product innovation fails because when
commercialisation is engaged, partners realize that other supporting
technology or system components needed as complements for the use of the
innovation produced are missing in the targeted market.
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In some instances we encountered cases where in spite of clear goals, efficient and
smooth communication and project management processes, different factors
intervened towards the very end of the project inversing the entire situation and
blocking commercialisation. Such 'Stumbling Blocks', that are fatal for innovation
impact and actually can turn the project into a wasted effort in the eyes of some
partners, can be of different nature.

Legal stumbling blocks refer to last minute conflicts about exploitation rights,
where the rules of the instrument and the agreed procedures prove insufficient at
the end of the day when it really is a question of who will make a profit from the
project output.

Market related stumbling blocks refer to changing needs on the demand side that
for some reason were not understood or anticipated during the unfolding of the
project. In one case, in spite of a clear goal for commercialisation from the very
beginning (under the responsibility of a larges sized producer partner) and
satisfactory technology and knowledge results, including product prototype, the
product remained on the shelf due to a market collapse, which, in turn, had a
regulatory underpinning (the technology field was car emissions control).

User system stumbling blocks refer to a situation where a product innovation fails
because when commercialisation is engaged, partners realize that other supporting
technology or system components needed as complements for the use of the
innovation produced are not present in the targeted market. Development of the
wider technology system might have been slower than anticipated during the
project, process technology might not yet be reliable and economically viable for
sustaining larger scale production, or the product is targeted to a market where user
conditions are different for, e.g., regulatory or competitive reasons.

Box 5. The Impact-Stopping Stumbling Block

Based on the above, the critical threshold that has to be overcome, before
the project consortium splits, is to substantially plan for how to take the
outcome further, including taking it towards commercialisation.
Unfortunately, many projects end up in a kind of dead-end with respect to
commercialisation, as companies sometimes find themselves in a position
that one interviewee summarized as follows "As a profit-making company
we have to master the entire chain of research, development and
commercialisation. But when it comes to EU projects, we can only open up
the development part [for competitive reasons]. Then, as the technology is
often cutting edge, we end up doing some quite limited testing and
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concluding that it might be commercialisable later but neither we nor the
labs developing the technology are in a position to take it any further. Then
the project ends".

The solution for many company interviewees would be to assist the
research institutions in creating spin-offs for exploiting the project findings.
On the other hand, research organizations roll the ball back to the
companies, saying that exploitation is not the role of the ROs. Hence, our
research identified a true gap between an inability of companies to
commercialise the project output due to a lack of full R&D chain control,
and an incapacity or even strategic misalignment from the side of the
research organizations to enter into spin-off or spin-out activities. Especially
the spin-off activity can be a problem in some university labs, where the
spin-off activity remains a grey zone with respect to the regulatory
frameworks in each country.

6. Recommendations for Policy and Programme Management

Based on the various findings from the study, a number of
recommendations for public innovation policy have been proposed. In order
to maximize the impact of FP projects on innovation, policy should
integrate and take into account the following:

1. Even though directly commercialisable output has not been a core
objective of Framework Programmes, we found significant impact on
innovation. Hence, rather than a fundamental change of the
Programmes, they should be fine-tuned towards an even better
enhancement of direct innovation impact. Simplifying the
administrative routines and maintaining instrument continuity are two
important issues here.

2. Because the significant role played by SMEs, their role in the
strategic development of the Programmes should be enhanced.

3. Successful projects play a complementary role to R&D an innovation
activities already deployed by participating organizations. Hence, a
stronger focus on integrated projects and enhanced flexibility in
relating projects to already existing competencies should be
promoted.

4. For successful innovation, collaborative research consortia should
include a relevant mix of partners: Organizations with strong research
and innovation experience, organizations with deep specialized
technology expertise, organizations highly motivated to pursue
commercialisation of the R&D results, and experienced coordinators
who manage to align the diverse interests of the various partners.
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5. Encourage commercialisation thinking at the proposal stage. Possibly
provide the opportunity to innovators for a follow-up stage — or a
follow-up project — where the commercialisation of the research
results is the core priority.

The general conclusion of our study is that when initiated with explicit
innovation goals, framed by efficient administrative rules, managed and
executed by highly committed and qualified organizations, and integrated in
the wider R&D and innovation activities of the participating organizations,
publicly funded R&D projects can play an important role in the
enhancement of technological innovation in Europe.
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