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Mavpidng NIKOAOOC, YvwpIilovtag TIC CUVETIEIEC TNG AOYOKAOTING, dNAWV®W LTIELOLVA
ot n Ttapoloa gpyaacia Pe TTA0 «O Wn@lokog MeTooXNUOTIOPOG 0T PapUOKEVTIKNA
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Kaivotopia », aTtoTeAE TIPOIOV auaTnPa TIPOCWTIIKAG EPYATiag Kol OAEC Ol TINYEC
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TIOPOTIOUTIEG KO AVAQOPEC. TO ONUEID OTIOU €XW XPNOIHOTIOIOEL IOEEC, KEIPEVO rY/Kal
TINYEG AAAWV OLYYPOQPEWY, AVOPEPOVTOL EVSIAKPITA OTO KEIUEVO PE TNV KATAAANAN
TIOPOTIOUTIA KO N OXETIKA OVA@OPA TIEPIANAUBAVETAL OTO TUNHA TV BIBAIOYPOPIKWV

OVa@OPWV PE TIARPN TIEPIYPOQT).

Mavpidng NiIKOAaoGg



MEPIAHWH



O YNQI0KOC HETAOXNHUATIOUOC ATIOTEAE] EVaV ATIO TOLG CNUAVTIKOTEPOUG GTPATNYIKOUC
TIOPAYOVTEC €EENIENG TNG OLYXPOVNG QAPUAKEVTIKNG PBlounxaviag, ennpedadoviag tn
AEITOLPYIKH ATIOdOTIKOTNTA, TN SI00QAAION TIOIOTNTACG Kal TNV Kawvotoyuia. H Ttapovoa
OIMAWUOTIK  epyoacia  €€etalel tov PoBUd  YPn@lOKOL HETACKXNMOTIOUOU  OTIC
(POPHOKEVTIKEG ETUXEIPNOEIG Kal SIEPELVA TNV ETTIBPACT] TOL OTNV ATIOSOTIKOTNTA, TNV
TIO10TNTA, TNV KOIVOTOMia, KOBWE KAl TO BACIKA EUTIOdIN KAl TIC MEAAOVTIKEG OTPATNYIKEG

TIPOOTITIKEC TIOL GUVOEOVTOI PE TNV LIOBETNGT WNPIOKWY TEXVOAOYIWV.

H épeuva Paciotnke o€ TIOOOTIKI) HEBOBOAOYIKH TIPOCEYYION HECW OOPNUEVOL
EPWINUATOAOYyiov Tevtapddupiag KAipokag Likert, 1o oToio  dloveundnke o€
€PYOlOPEVOUC PAPHOKEVTIKWVY ETAIPEIWV OTIO SIAPOPETIKA TUNHOATA, OTIWC MOoIOTIKOC
‘EAeyxog, Alao@aiion Moiotntag, Mapaywyn, ‘Epeuva kail Avarttuén, Supply Chain kai
IT. To 1eNKO deiypa artoteAeital amto 70 OAOKANPWUEVEG ATIOVTNOEIG. H avaAuon Twv
OEOOUEVWV TIPOYUOTOTIOINONKE HPE TN XPHON TIEPIYPAPIKNG OTOTIOTIKAG, EAEYXWV
a&loruatiog (Cronbach’s alpha), ouoxetioewv Pearson kol avdAuong SI0KUPOVONG

(ANOVA).

Ta amtoteAéopata dgixvouv 0TI, TIaPOTI 0 BaBUOC LVIOBETNONG TIPONYHEVWY WNPIOKWV
TEXVOAOYIWV (OTIWC TEXVNTH vonpooLvn, 10T Kat digital twins) TIapapeVvel JETPIOG WG
XAUNAOGG, Ol gpyalopevol avayvwpilouy o€ LYNAO BaBud ta 0@EAN ToU YnEIOKoU
HETAOXNUOTIOPOV OTNV ATIOJOTIKOTNTA, TNV TIOIOTNTA KOI TNV KAIVOTOMIO. MapAdAAnAq,
10 legacy ouoTtpaTa, T0 LPNAO KOOTOG £TTEVOLONG, N EAAEIYN WNOIOKWY BEEIOTHTWVY
KOl N avtiotoon otV OpyoavwoloKr oAy avadeikvUovTol w¢ BOOIKA EUTIOdIN
vAoTtoinong. H PEAETN KOTOANYEI OTO CUUTIEPACHA OTI O PNPIOKOC PETACXNHATIOUOG
OTIOTEAEI KPIOIWO OTPATNYIKO HOXAO BIOCIUNG OVATITUENG YIO TN QOPMOKEUTIKN
Blounxavia, vTtd TNV TIPODTIOBECT CLCTNUOTIKOUD OXEAIOOUOU Kal €TTEVOLONC OTO

avOpWTTIVO SLVAMIKO.



AEZEIZ KAEIAIA: Wneiokog Metaoxnuotiopog, Papuakeutiky  Blopnxavia,

ATmtodotikoTnTa, Molotnta, Kaivotopia, Pharma 4.0



ABSTRACT

Digital transformation has emerged as a critical strategic driver for the contemporary
pharmaceutical industry, significantly influencing operational efficiency, quality
assurance, and innovation. This dissertation examines the level of digital
transformation within pharmaceutical companies and investigates its impact on
efficiency, quality, innovation, as well as the key barriers and future strategic

perspectives associated with the adoption of digital technologies.

The study adopts a quantitative research approach using a structured questionnaire
based on a five-point Likert scale, distributed to employees of pharmaceutical
companies across various departments, including Quality Control, Quality Assurance,
Production, Research and Development, Supply Chain, and IT/Digital functions. The
final sample consists of 70 valid responses. Data analysis was conducted using
descriptive statistics, reliability analysis (Cronbach’s alpha), Pearson correlation

analysis, and analysis of variance (ANOVA).

The findings indicate that although the adoption of advanced digital technologies such
as artificial intelligence, the Internet of Things, and digital twins remains moderate to
low, employees strongly acknowledge the positive impact of digital transformation on
operational efficiency, quality, and innovation. At the same time, legacy systems, high
investment costs, lack of digital skills, and resistance to organizational change are
identified as the main barriers to implementation. The study concludes that digital
transformation represents a key strategic lever for sustainable growth and
competitiveness in the pharmaceutical industry, provided that it is supported by

structured planning, organizational readiness, and investment in human capital.

KEYWORDS: Digital Transformation, Pharmaceutical Industry, Efficiency, Quality,

Innovation, Pharma 4.0



EIXAIQIrH

1.1 loTopikO Kal TIAQiC10

O YN@IaKOC PETOOXNMATIOPOC ATTOTEAE! Mio aTIO TIC TIAEOV KOBOPIOTIKEG EEEAIEEIC OTO
oUYXPOVO ETTIXEIPNOCIOKO Kal BIOPnXaviko TepIBaAlov, emnpedloviag o Badog ta
AEITOLPYIKA POVTEAQ, TIC OPYAVWOIOKEG OOMEG Kal TIC dladikaaieg AfPng aTtoQACEWV.
& Oavtibeon PE TIPONYOUUEVEC TEXVOAOYIKEC OAAAYEC, Ol OTIOIEC ETIIKEVIPWVOVTOV
KUpiwG otn PBeAtiwon ¢ oTmmodOoTIKOTNTAC HECW QUTOPOTOTIOINCNG, O WNEIOKOG
METAOXNMOTIONOC OLVIOTA PI OAIOTIKY SIOSIKAGIO avaoXeSIOGHOD TOL TPOTIOL YE TOV
0TI0i0 01 opyaviouoi dnuiovpyolv Kal aélottololyv aéia (Bharadwaj et al., 2013; Vial,
2019).

H €€EMEN NG BIOPNXAVIKNC TTOPOYWYHG MTIOPED va aTIOTUTIWOET dlaXPOVIKA PECO OTIO
TI¢ @aoelg Industry 1.0 €w¢ Industry 4.0. To olUyxpovo otadio tng Industry 4.0
XAPAKTINPIeTal artd TN oUYKAION  WN@IOKWY  TEXVOAOYIWV, KUBEPVO-QUOIKWY
OULCTNUATWY, OQVAAUCONCG MEYOAWV  OedOPEVWV KOl  TEXVNTAC  vonuooulvng,
ONUIOLPYWVTOC TIPOUTIOBECEIC YO ELEAIKTA, OINOUVOEDEPEVA KAl TIPOCAPHOOTIKA

Tapaywyika cuotiuata (Kagermann et al., 2013; Lasi et al., 2014).

210 TIAQICIO OUTO, O YN@IOKOG METACXNMUOTIOMOC AEITOLPYEI WC KATOAUTNG YIO TN
METAPBaon o€ OEOOUEVOKEVIPIKA ETIXEIPNOIOKA HOVTIEAD, OTIOU I CGULAAOYH KOl
0&loTtoinan TIANPOPOPIWV CE TIPAYUATIKO XPOVO ETINPEACEl APECO TOV EAEYXO
artédoaong, Tn dilaxeipion KivOLVWVY Kal T aTpatnyiky Anwn armo@dcewv. H duvauikn
OUTI OTIOKTA 1010iTEPN OoNUOgia g€ KAGOOLCG LYNARC TIOAUTIAOKOTNTOC KAl QLaTNPNC

pLBUIONG, OTIWCE N PapuoKeLTIKA Blounxavia (Vial, 2019).

MEpav TN TEXVOAOYIKNG d100TA0NC, 0 WNQIOKOC HETOOXNUOTIONOC OUVOEETOI APECO PE
TN OTPATNYIKN dI0IKNON ETIXEIPACEWY, KOBWC eTNPEAlEl TOV TPOTIO PE TOV OTIOIO Ol
OPYQVIOWOI avaTttuoo0oLY Kol 0&lOTIoI00V SUVOMIKEC IKOVOTNTEC YIO TNV OVTIPETWTTION
OBePAIOTNTOC KOl TOXEWV OAAAYWV OTO €EWTEPIKO TePIBAAAov (Warner & WAager,
2019).



1.1.1 WnoloTttoinon, Yneiokr BeAtiotortoinon Kat YPnelokog
METACXNUOTIOHOC

H diebvnc BipAoypagia dIoKpivel cagwc TIC Evvoleg TNE YneloTtoinong (digitization),
¢ Ynelokng BeAuototoinong (digitalization) kot tov Yn@lOKoL PETACKNUATIOUOU
(digital transformation). H yn@lomoinon a@opd T YETOTPOTI)  OVOAOYIKWV
TIANPOQOPIWV O YNOIOK Hopen, evw N Ynelokr BeAtuotortoinon €otiddel otn
BeATiwon LEICTAPEVWY JIOBIKACIV PECW WNOIAKWY EPYOAEIWV, XwWPIC 0LOIOOTIKA

METABOAR TOL ETTIXEIPNTIOKOUL povTteAou (Vial, 2019).

AvTiBeta, 0 YNPIOKOG PETOOXNMOTIONOG OLVIOTA Mo BoBUTEPN Kal Tio OUVOETN
oladIkaaia, n otroia TIEPIAAPPBAVEL aANAYEC OTN OTPATNYIKA, TNV OPYOVWOIOKK S0,
TNV KOUATOUPO Kal TIC O€&IOTNTEC TOL avOPWTIIVOU SuVOUIKoD. MpoKeTal yio pio
MOKPOXPOVIa ETARACT TIOL OTIAITEN EVEPYT) LTTOCTNPIEN ATIO TNV AVWTATH JI10iKNoN Kal
OLOTNUOTIKA dloxeipion ¢ opyavwaolakng oAdayng (Vial, 2019; Warner & Wager,
2019).

H d1GKpIion auT OTIOKTA IBIQITEPN ONPOCIO OTN QOPUAKELTIKA Blounxavia, 0Tou n
OTIAR} YN@IOTIOINON EYYPAPWV I N UEPIKT) OUTOUATOTIOINON S1AdIKOCIWY OEV ETIOPKEI
ylo ) dnuiovpyia BIOCIHOU OVTAYWVIOTIKOU TIAEOVEKTHMATOC. AVTIOETa, aTtalteital
OAOKANPWUEVOC YNPIOKOG PETOOXNHOTIOPOG TIOV EVOWUOTWVEL TN CUPPOPPWON, TN
Ol00@AAION TIOIOTNTAG KOl TNV KOIVOTOMIO OTOV  Ttuprva  Tng  ETUXEIPNOIOKAG
otpatnyikng (ISPE, 2022).

1.2 Wnol1akOC PETOOXNUATIOPOG OTN QOPUOKEVTIKN Blopgnxavia

H @apuoKeLTIK Blognxovio XopoKtnpiletal amoé auotnpd KOvovIoTIKO TIAdiolo,
LVWNAEG OTTAITHOEIC TIOIOTNTOC KO OLENUEVN AVAYKI [XVNAQCINOTNTAG O OAX TO OTAdIN
TOU KUKAOL {wNng Tou TIpoiovtog. Ol TTapdAyovte ouToi KaBIoTouv ToV Yn@IaKO
METAOXNMOTIONO 1BI0ITEPA ATTAITNTIKO, OAAG TAUTOXPOVa oTpaTnyIKA avaykaio (ISPE,
2022; FDA, 2020).

H auvéavouevn {Atnon yio @OpUOKELTIKA TIPOIOVTa, N TTiEON yIO HEiwan Tou Xpovou

o166eang otV ayopd Kal n avaykn avantuéng Kavotopwy BepaTteiwy eviaXOouV N



