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O Yn@IoKOG HETAOXNMATIONOG atToTEAEI £vav aTTd TOUG ONPAVTIKOTEPOUG OTPATNYIKOUG
TTapdyovTeg €€EAIENG TNG OUYXPOVNG QOPUOKEUTIKAG Blounxaviag, emnpedlovrag Tn
AeIToupyIKA atrodoTIKOTNTA, TN SIACPANICN TTOIOTATAG KAl TNV KalvoTopia. H Trapouca
OIMAWMATIKA  epyacia €&etdlel Tov PaBud WnIoKoU PETAOXNUATIOUOU  OTIG
QPOPUOKEUTIKEG ETTIXEIPNOEIG KAl DIEPEUVA TNV ETTIOPACT) TOU OTNV ATTOBOTIKOTATA, TNV
TTOIOTATA, TNV KAIVOTOUIQ, KABWG Kal Ta BACIKE eUTTOSIA KAl TIG MEAAOVTIKEG OTPATNYIKEG

TTPOOTITIKEG TTOU GUVOEOVTAI PE TNV UIOBETNON WNQPIOKWY TEXVOAOYIWV.

H épeuva PBaciotnke o€ TTOOOTIKY MEBOOOAOYIKA TTPOCEyYYIon HMECW OOPNUEVOU
epwTnuaTtoAoyiou  TevraBdaBuiag  kAipokag Likert, 1O otroio  diavepndnke o€
EPYOCOUEVOUG PAPHOKEUTIKWV ETAIPEIWV OTTO DIAPOPETIKA TUAMATA, OTTWG MOoI10TIKOG
‘EAeyxog, Alac@dAion Moiotntag, Mapaywyn, ‘Epeuva kai Avarrtugn, Supply Chain kai
IT. To TeAikd deiypa amroteAeital atrd 70 oAokAnpwuéveg amraviioelg. H avdAuon Twv
0edoPéVWV TTPAYHUATOTTOINBNKE PE TN XPAON TIEPIYPAPIKAG OTATIOTIKAG, EAEYXWV
aglomoTiag (Cronbach’s alpha), cuoxetioewv Pearson kai avdAuong diakupavong

(ANOVA).

Ta atmmoteAéoparta deixvouv OTI, TTapOTI 0 BABPOS UIOBETNONG TTPONYMEVWY WNQPIAKWY
TEXVOAOYIWV (O6TTWG TEXVNTH vonuoouvn, loT kai digital twins) TTapapével pérplog £wg
XOUNAGG, o1 epyalduevol avayvwpifouv oe uwnAd Babud Ta o@éAn Tou Wwn@Iakou
METAOXNUOTIOMOU OTNV ATTodOTIKATATA, TNV TTOIOTNTA KAl TNV KalvoTodia. MNapdAAnAa,
Ta legacy ouoThuaTa, To UPNAS KOOTOG £TTEVOUONG, N EAAEIYN WNQIAKWY OEEIOTATWY
KAl N avTioTaon oTtnv opyavwolakr oAAayr avadeikvuovTal wg Bacikd eutrddia
uAotroinong. H PeAETN KATAARYEl OTO CUUTTEPACHA OTI O WYNQIAKOG HETAOXNHATIONOG
OTTOTEAEI  KPIOINO OTPATNYIKO HOXAG BILCINNG aVATITUENG YyIa TN QAPMAKEUTIKN
Biounxavia, utrdé TNV TTPOUTTOBECN CUCTNUATIKOU OXeOlOOPOU Kal €TEvOuong OTO

avOpwWITIVO SUVANIKO.



AEZEIZ KAEIAIA: Wnoeiokdg  Metaoxnuatiopds,  Papuakeutiky  Blopnxavia,

AtrodoTikétnTa, MoidétnTa, Kaivotouia, 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



EIZArQrH

1.1 loTopIKO6 KaIl TTAdicIo

O wn@iakog peTaoXNMATIONOS atroTeAEi pia atrd TIG TTAéov KABOPIOTIKESG £EENIEEIC OTO
ouyXpovo €TTixelpnolaokd Kal Blounxavikd tepIBaAAov, emmnpedlovrag o€ Babog Ta
AeIToupyIK& HoVTEAQ, TIGC OPYAVWOIOKESG OOMEG Kal TIG dladIKaoie¢ AQWNG ATTOQACEWV.
2& avtiBeon pe TTPONYOUUEVEG TEXVOAOYIKEG OAAQYEG, Ol OTTOIEG ETTIKEVTPWVOVTAV
Kupiwg oTtn BeAtiwon TnG atmmodoTIKOTATAG MECW AUTOPATOTTOINONG, O WNQIAKOG
METOOXNMUATIONOG CUVIOTA Pia OANIOTIKY dladIKaoia avaoxedIaouoU Tou TPOTTOU JE TOV
OTTOi0 01 Opyaviopoi dnuioupyouv Kal aglotrolouv agia (Bharadwaj et al., 2013; Vial,
2019).

H €CENIEN TNG BlounXavIKAG TTAPAYWYAG PTTOPEI va aTTOTUTTWOET dlaxpoviKa péoa atmod
TIG @doelg Industry 1.0 éwg Industry 4.0. To ouyxpovo ot1édio TnG Industry 4.0
XapakTtnpietalr amd TN OUYKAION WnOIOKWY TEXVOAOYIWY, KUBEPVO-QUOIKWYV
ouoTNUATWY, avaAuong deydAwv  dedopévwy  Kal  TEXVNTAG  vonuoouvng,
OnuIoupywvTag TTPOUTTOBECEIC yIa €UEAIKTA, BIOOUVOEDEUEVA KAl TTPOCOPUOOTIKA

Tapaywyikd cuoTiuata (Kagermann et al., 2013; Lasi et al., 2014).

270 TTAQiCIO AUTO, O YWNOPIOKOG MUETAOXNMATIONOG AEITOUpYEi WG KATAOAUTNG YIO Th
METABaon ot OeOOUEVOKEVTPIKG ETTIXEIPNOIOKA MOVTEAQ, OTTOU N OUAAoyry Kai
aglotroinon TTANPOYOPILV C€ TIPAYMATIKO XPOvo eTTnpeddlel Aueca Tov €AEyXO
ammodoong, Tn dlaxeipion KIvOUVWY Kal Th oTpaTtnyIkA AAWn amo@daccwy. H duvapikn
auTr atrokTd 101aiTEPN onuacia o KAAdOUS UWNANG TTOAUTTAOKOTNTOG KAl AuaTnNPEAS

puBbuIong, 6TTWG N apuakeuTikr Blounxavia (Vial, 2019).

Mé€pav NG TEXVOAOYIKAG SIAOTACNG, O WNPIAKOG HETAOXNUATIOUOG CUVOEETAI APECT UE
TN OTPATNYIKN Ol10iKkNoN ETTIXEIPACEWY, KABWG €TTNEEACEI TOV TPOTTO PE TOV OTTOIO Ol
OPYAVIOMOI avaTTTUCOOUV Kl A&loTTOIoUV SUVAUIKES IKAVOTNTEG VIO TNV QVTIUETWTTION
aBeBaidTnTag Kal Taxéwv aAAaywv oT1o eEwTEPIKG TTEPIBAAAOV (Warner & Wager,
2019).



1.1.1 Wneiotroinon, yn@iakn BEATIOTOTTOINON KAl Yn@PIakog

METAOXNMATIONOG

H d1e6vn¢ BiBAlIoypagia diakpivel capwg TIC €VVOIEC TNG wn@loTroinang (digitization),
NG Wn@Iakng BeAtiototroinong (digitalization) kal Tou Wn@lokoUu PeETAOXNMOTIOWOU
(digital transformation). H wnelomoinon a@opd Tn HETATPOTI AVAAOYIKWV
TTANPOPOPILV OE WYNPIOKH HOPPr, evw N ywnelaky BeATiIOTOTTOINON €0TIALEI OTN
BeATiwon u@ioTdpevwy dIOBIKOOIWY MECW WNPIAKWY EPYAAEIWY, XWPIG OUCIAOTIKA

METABOAN Tou emmixelpnalakoU povTéAou (Vial, 2019).

AvTiOeTa, 0 YNEIOKOG PETOOXNMOTIONOG OUVIOTA HIO BaBUTepn Kal TTIO OUVOETN
oiadikaacia, n otroia TepIAaUBAvel aAAayEC OTn OTPATNYIKN, TNV opyavwaolakr doun,
TNV KOUATOUpa Kal TIG Oe€I0TNTEC TOU avOpwTTivou duvapikou. [Mpokeiral yia yia
MoKpoxpovia HETAPBaON TTOU aTTaITEl EVEPYH UTTOOTAPIEN aTTd TNV avwTaTn dloiknaon Kai
ouoTnPaTIKA dlaxeipion NG opyavwaoiakng alAayng (Vial, 2019; Warner & Wager,
2019).

H didkpion autr) atmokTd 181aiTEPn onuacia OTn QOPUAKEUTIKN Blounxavia, OTTou n
atrAf yneiotroinon eyypdaewy f N MEPIKA QUTOPATOTIOINGCN JIOdIKACIWY OV ETTAPKET
yla Tn dnuioupyia PIWCIKOU AVTAYWVIOTIKOU TTAEOVEKTAMOTOG. AvVTIOETQ, aTTaITEITaI
OAOKANPWUEVOG WNPIOAKOG PETOOXNMUATIONOG TTOU EVOWHATWVEl TN CUPPOPYWOT, TN
dlIao@AAIOn TTOIOTNTAG KOl TNV KOIVOTOMIO OTOV  TTUPAVA TNG  ETTIXEIPNOIAKAG
oTpatnyIkng (ISPE, 2022).

1.2 Wn@1akog HETAOXNMATIONOG OTN QAPHAKEUTIKA Blopnxavia

H @apuakeuTik Biounxavia xapakTtnpietal amdé auoTnpd KavovIioTIKO TTAqialo,
UYNAEG aTTAITACEIG TTOIOTATOG KAl Augnuévn avaykn ixvnAaoiudtntag o€ OAa Ta oTadia
TOU KUKAou Cwr¢ Tou TrpoidvTog. O1 TTapdyovreg auToi KaBIoTouv Tov Wwn@IoKo
METOOXNMUOTIONO 1B1aiTEPA ATTAITNTIKO, GAAG TauTOXpPOVa OTPaTnYIKG avaykaio (ISPE,
2022; FDA, 2020).

H au€avéuevn {nRTnon yia QOPUAKEUTIKA TTPOIOVTA, N TTiECN YIa PEIWON Tou Xpovou

0166eong oTnv ayopd Kal N avaykn avattu¢ng KaIvOTOPwY BepaTreiwy evioXUouV TN



