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sboeobo o 05350085 BHMM0560 930bm3gBHmo3Mwo dmgEoMgds.
930bmAgBHmozmmo  sbogobo  qobbmdEogwms 3oy,  Lsdmewm s  dbbgoo
Lofo®Bmgdol  FMowdo, Msdsg Fgbodergdgwo Fobos Fo30BROWMIdOL  bbgsalbgs
3BJBHMMOL 393w gbol  oBIMIBE0MOGRMYo  Fgizsbgds  LofoMdmms  453mTzgdol
056396909 bg.

36mdegdol  Ggbfogaol IamdsMgmds: 30BOWMWOo  BEMBLEBMGTsE00Ls  ©d
3Og8OMWo doBbgl dMmEgegdoL 33eg30 MebodgMmgzy 93mbmdolzm® dgabogMgdsdo
8900569000 sboo, mvd3s LEOIBI© 25630m5M9ds0 F0TMMMEGdsS. MM MOO
smfiargamol 256353 mdsd0 30RMWmo Fgdbmemaogdol 06Egblom®as 4sbgomscgdsd
06003690m3bs  2oBoMs 535009300 s 3MOJBHOIMwo  0bFGHghglo  doBbglol
239G0BOWId0L, VoMgdEgdol dgddbol sbowo 8gdsboBagdoly s MMYSbobsgomwo
900009 900L GHMIBLBMO 5300l F0ToM0. LEgMMTMMOLM Ls3YEboIOM WO EHIMIEMGST0
BoONME Mol FoMImpgbowo 33390,  OH™MImgdos  gbgds  gonGvw
GOBLBMO T30, Imbs3gIgdBY oxdbgdME ToMMZoL, 0BRGN 3EOGBMOIGOLS
565890639 00BbYL FMEIIBU.

sMLYdMEOo 33193900l 860836germgzsbo Baffowo FogOME EGHMIBLZMOIsE0L
05300930mbMI03MM FOH0wTo 49bobowsgl s 9965¢0BgdL ol 253w gbsly 93mbmdoMe
DOEsDY,  3OMOYIHOWMOsHY, 06M353096  5dBHogmdsls s FOMIoL  dsHOOL
LAHOIIGNOBY.

21939, 89DOMMEos 3393900, MMIWGdOE FOBOVIO  GHGBLEMMIs300L
3OmEglL  2sbobowsgl 9306y s Lsdgswm doBbglol 3mbEJuGdo. 9350093060
33wg39oolb  960036gemmgzgsbo  bBoffoo  33aoeg dlbgowr  3mM3mG5309dbgs
06096GH0MgdMwo. 3300 s LodMowm d0BbYLOLMZOL EoTsboliosMYdIo B3YE0R03s -
39B0MMwo gobsblyydo MlmOLYdo, bszwgdo Igbgxgewo gbodagdermdgdo ©s
o000 3aMdbmdgmmds Mg 2969dmb 33eomgdgdol dodsMm, bdoMs 56 s0lsbgds
5MLYOIO MYMOHOMO FEYEGIOLs s JE30MH0O 3Z)39d0L BsMBMdTo.

Lodoomnggarml  3m639duBHdo  ogOHMo  g3mbmdogzols @s  d0BbyLoL
23960BOWadol  JodsGmmmgdom  dgddboos  360dzbgermgsbo  sbswo@ozmmo
96206003900 @5 3393900, OMIWIGBOE SVHIOL  FOBOWOo  0bROLEHOMIGHOOL
900 M3569MdSL, G9gbmenmyogdol bgardolshzmdmdslis s 3odmygbadol ¢9bwgbEogdb.
50603bMo B5s3OM™IGd0 396083690356 Logdzgwl Jabol LBIOHML BMYPsO LEBsMOL
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3L BMIOs©, MMIE3S JOMOMOEIE  SWPIM0m b  0bEOIIBHMOHME  bseoHbgs
®™M096EGH0M9d0 s B30 9835L9dL F0BOHVIE0 dBOBOIL FMEYEGdOL bYMAZILS
5 LofomBmomos 930bmdo3Me 890990l ol dobgb-89wgamdmog 3530060 dL.

Mbs  5©00b603bML, GM3  LoJoOMZIWML  3ZWII0MO QMM 30BROVO
0306m3030L  F035M0EXgd0m  GBHO3MIMO0Z35®© F0MMEIds @S Jdbol 360d3zbgwm3zs6
3MboL BsBsL, 3MMdEGIoOL FgbFagerol sMLYdWMo TEYMIsMYMds 5B3969dL, ™I
0099H90535© 30BONO BHOBLBMOT>300L Ls30mbol FHBIMEO 5JGHMOEMdOLS, 33153
sMLYdMBL LoFoMMgds 0LYMO 3ZEg30LM30L, MMIJoE 0BOHME doBBIL ImEyEgdL
39bobowsgl  3mI3gduvyMs, 0mzoobfjobgdl  doMg, Lsdmowm s dbbgowo
LofotBmgdol  goblbgeggdne 13gE3on03sL, 0g4gbgdl GoMmEIbmdMOZ5  3sdYsMgdwe
360Dl s 5x3LgOL AoEOBOWIIdOL 253 gbsl dB0BBILOL g3mbmTogME FwYgdBY.
LG9 59 3360930000 ba@zgBol d9g3Lgdsl gdlabrMgds Fo@dmygbowo b5dGMo.

b59g3bogm  Losbeog:  LoobgdO@sgom  658GMIol  Lsdgabogmm  Losbang
2359m0bsEgds M59gb0dg YYHMOIH™S3OZF0MIO MYMOMHOWE, TJOIMOMEMPOYO S
983060 0085600 gds30, M3 93bJdL FOBROWMO 93MmbmIogols s FOROWIO
00Bb9L IMEIgdOL 33e930L OBV BsOGBM LogdoGmzgEml 3mbEgdu@do.

6586390 30xOEo doBbIL IMEIEdO 25565 0BYIdIME s 3mI3EJlMoE s
LOLEYIMOHOE - B> THOWMO (FEZINWO FOBOMWO 3gJbmEMY0gdoL Qodmygbgdol,
5650900 ©00M9dgdolL d9ddbol, dofimgdol, dmabIsMmgdIMb MMOgHMNMBOLS s
9bB9EH0Bs300L JOHMD0560 WMA030L BoMywmgddo.

dgmeg 86033b69¢rmzsbo  Losbang 35380605 WoGIMsGHGoL  LobEgdneo
dodmbogol  msbodg®mgg dgmm@memyool PRISMA-U  53myggbgdsl. Bsd®mddo
2396bmOE0gw©s 308OHMWOo 930mbMm3o3ol, 30BOHMEO GMIbLEMMIsE00bd s FOBOHWWO
00BbgL  BMEYEgdoL  Jgbobgd  sMLYOMWO  MYMGMOMO s  §I30MmOMWwo  3MmEbOL
LEAHOMIGHOOMYOMO 5bsE0DO, B3B3 TFgbadagdgwo Asbss 33¢g30m0 bot3zgbgdOL

390mgmagbs,  3mb6393GWsGo  BMBML  sBMLGIds s Fgdamdo  9d3oMowyeo
330930Lm30L FYSOHO MYMOHOMW-I9OMEMEMA0OO Logwydzwrol d9Jdbs.

339308 B3GR gd30 893085305 29EOBOMdOL FgBsligdol 3mIZmbodMeo
0bgdugdo,  GM™AWwgdog  Sbobogl  oBOMIO  GMBLEBMOIsgool  Lbgsolibgs
003560 gdsl: 06@IMBYEHOL 4o0mygbgdsl, gergd@®mbmaro 3mIgMEool 0b@gamocosl,
00Bb9L-3OM(391900L FIEFOBRONMEGIL, 06MZoEF0YIO 5EHO0ZMBDLS s dmfjobsgg gogOMwo
39950 ma0900L 358mygbgdsl. 50bodbmwo 0bgdugdol 539dsd Jgladergdgwo gobows
39G0BOWIdOL IM5350RBBMTowgd0sbo 3MHMEgLoL MomEYbMdM035 FoBMIZs s
dobo 93mbmIgEM03Mer dmEgedo 06GHIaM0MmYds.

B536™mTob Lodg360gH™ Losbwgl FoMTMoAIL FOBOHMWO GHGBLEMMIs300L
93060303960 989Gl OBIMHIBE0MYdMEo TgBoligds 3oy, bodrswm s Blbgzowo
LofotmBmgdol dobggom. gemo Lsgdmm dmnEgeol Bszaws, 33wgz9do 53900
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(3939990 93mbMmIgBHmH03o dmEIwgdo LsfsMdmms Bmdol Fglodsdobs, Mods3
d9L5degdgo obss 0ol oYIBs, HMI F0BOHVIO BIJBHMMIIOL 453w gbs 56 SGOL
9603350mM3560 s 9bLb3539dMEs© 3obEgds Lbgsalibgs BmIoL dBoBbgldo.

dgbmomg,  93mbmBgBHMo3Mwo  ImEIwomgdol  bogmdzgwby  GgBsLs
395608 gdol bbgoolbgs 3m33mbgbBHls s Lofo®Bmms 2s9mdz9d0L dobgz969d9l
FmOH0L 9OLYdIMYEo 39300M0. 33235 96 FGFMOBIMAWS SOFIMOMO b 0bEO3ZoGMOHWYO
9bseoBom, Bolido o9mygbgdvyE0s IMeZ5eRedEMM0sB0 MY 0MYDds, 3MMIWS30)MO
965e0B0 5 BogdBHMMJOOL 253w gbol badolbol dgg3oligds.

6596™mddo  3ogOHMwo BB  ImEIwgdol  sbserobo  gobbm®Eogw©s
Logommzgemlb  93mbmdozMHo Mgoermdol 139gE0R030L Fomzseoljobgdom. 33agz0L
99009290 B38MYswodEs  LogdsMmmzgmml  30b@)JuGHBY BmMRdMo  bse0EH03MEO
BoBm, G985bs 303mmYHgo0, 259M3w0bs F0BOHWO GHEBLEBMMIS300l 0GOSO
05609MH7d0 s 990198s3s M93mIgbs30gd0 dOBBYLOL, Lobgwdfoxzm obLEOEMEIOOLS
5 IO FIO0 MGORbOV309d0LMZOL.

6596Gm30L  0IMOOMO  ©s  3MJBHOINWO  LOMYBIMEPDs:  FoMImygbowo
6536™mTo  bolosmEgds OMAMOE MIMOOOo, ol 3M0dGH03MNWo  VOMIOMIOOm,
50996 020 308OHMWOo doBBIL IMEgEgdOLy s BOBBYLOL Fo30BRONMEGdOL Logzombl
23960bosgl  Lodo@mzggwml  g3mbmdogm®o  Hgowmdol,  Lsfo®dmms  bmdob,
39dbmwmaom®o  dbsmdols s  93mbmdogmeo  Fggagdol MM M 3IS3d0MHOL
23om35¢olfjobgdom.

B536MTol  0gMmMHoMo  WoMYdYgds  238Mmobo@gds  30BOWo  dobBbgL
9m©agdol  3mI3Egdu®  geobMmgdsd0. 33193530  GOBOVIO  BHGBLEMOTSEG0s
2396b00s 565 FbMmEMmE #H9JbmEMmy0MMOo gobobagdol, sMsdg doBbgl dmgeol,
©0MHYdMgdol  Fgddbol  I9goboHdgdol,  FmIbBsMgdgmsb  MB®ogH ML,
m6HQ960Bs30mo  3MmEglbgdols s dgbgxdgbGHOL  GHMBLBMMIsgool  3mbEHadu@do.
50335600 G035 byl MHgmdl 308360 doBbgl BmEYEgdol bgwzol gogsM®MNMgdl
5 8500 9b6bogel MMM 063gaM0MgdMwo 93mbmdogmmo bolEgdol, MmIgwos
5960056908 BgbmeMmyo®, mMAB0DIGONW, 93mbmdogzm® s 0bLEGHOGHMEFOMG
3003mb9bEqdL.

360336903560 0gm©H0E-8900MmEMEMR0Ho oMgdEgds 5J3l 3gwgzsdo
2390myg9bgdmar  sbswo@ozmem  Goymdst.  bsdMMITo  go3ox®emgds  Jgn3slis
3033mBoGmeo  0bgdlgdol, Lsfo®dmms bBmdol dobgwozom  ©oRIMHI6E0MYdIMEo
5bseobolsy s  93mbmdgBHMoznwo  8mEYwoMgdol  Lsgdzgwby.  5©0bodbmwds
39L5dgd90o 9bdS FOBOWO FGMIBLBMOTo300L FM35¢YBEBMI0Egd0sbo dbgdol
5mEIbMdG030 sLobzs s F0BYB-090gRMIM030 35380MgdOL sb5¢oBo (causal impact).
50 035LsBOHOLOm, 330935 SOFIM00 BsEODOEIE 3OOl sblbom s FgBsligdom

10



0mEawbg, Mg  90EOEOHIPRPL  30xkOMo  doBbgl  ImEgEgdol  33¢930L
09000EMEMQ0v6 Loxvdzgwml bodsOmggmml 30mb@gduGdo.

6586:mIol 3M5gdGH03Io VoMYdMEGds 39630MHMdGBos 0dom, HMI 33wg30l
9900929090 0493z Lodo@mzgerml d30bBbgl  LgdBHMm®To 25308l Moo
0003M35MH9MdOL, F0MOMOO B5M0JMHYOOLS s 930bMT03MM0 9539JBHJOOL Tgxzsligdol
9L gdWMBdL.  S0bodbwo  Foabgdgdo  I60d3zbgermgzsbos  HmamME  doBbyLoL
§00m0509begdobmgol, oby  Lobgwdfogm 0bbEoGMEIdols ©s  TbaMEsdFgco
mM560%530900bMZ00.

365JBH03NWwo  MZsbsBOHOLOm  JoblozmMgdom  360836gwmgsbos,  md
33193990 30800 GHMBLRMOTs300L 9x39dGJO0 FgxoLYdEos F30MY, Lsdwgsm S
abbgowo Lofo®mdmgdol FHowdo. domgdweo 8gwgagdo sh3969dL, H™I Lbgoslbgs
Dm3ob  LofomBmgdl  aoblibgsggdmo  LoFoMmmgdIdo ©s 30RO  A9630MMJdOL
396Ub35390990 3M0MM0GJHJOO 5J30.

B586Mmdolb  960d36gamds  sbg3zg  M39300MHEIDS  SROWMIMOZ0  FoMmdmgdol
3990gMHgdsl,  3OMEYYIHOWMOOL  BOHEILS s 083MMHGHTMI0EIOGOOL
399306900l 39L53EGOW M. 33w930L 9900929%0 3b39b90L, (OIUNS)
05053MHMEMIGHOMWo ©s 3063096GbsM0sB0 BoBBILOL BsTMYsw0dgds (308MIO
GMBLBMOT5300L 29699 FgIEgdg0s, MY  MbsdgdO™mzy  30HMdYdT0
9839dH0s6Mds by MM Ig@o©  ©IM30YdIMEos Bmbo3gdgdby ogmdbydym
0oOmzobg,  3OMEgLYdOL  933GMToBH0Bo300DY,  FmIBTsMYOJMb 0BG
MON0YOHNOMBSBY 5 VOMYOYIOOL K oF30L JMMMPOL30sBY.

B536Mmdolb Jggagd0 Jdbol 3330390 gddBY ©IRwYdbgdr SBsEOEH03MNO
Log3MAz9lL  LobgEdfoxzm  0bbEHOGHMEGHIOIOLMZOL, EMbMMO  MMABODIFOgdOLmZOL,
00BbgLoL  FBsMHTFIM0  LEHMNMIBHWOJOOLs s 3gHdm  bgdGmMolbomzol.  33¢g30L
Logg3mdz9wbHy ILodErgdgeos JoBbMdMOZ0 3OMYMmTIO0L, FoRMWMOo THsMELFIOOL
094o60%3900L, BHGMgbobagdol, GHgdbmmwmaom®o 3mbLMwEs309d0Ls s Lafo®Imms
BmIsBg dmMHYgO0 3mwo@03ol 998093s39ds.

50335650, 6596M30L MGMOHOWEO POMYINEGDS FodmobsEJds GoGMwo dBobbgl
000009 900Ls O REOROWYIOOL FgBoLYdOL 3MBEISGHVISWMOO s FJMNMOMEIMYFOOHO
Bo@Bml 3963005690580, bawm 365dGH03MWo VOMmPOMEGds - LodoMmzgwml doBbbyl
U9dAH™OOL  30ROMO  GMBLBMOTs300bM3zoL  LsFoMm 8330 (390vIgdgdDY
©o8dbgdmo  693mIgbs309d0L Bm®ToMgdsdo.  dglsdsdobo,  33wg3e
6003690m35605  BmymOE 535093009600  3m©bol  QoBMMMYd0L, oly  doBbgliols
306376096GMbsM05bMdOL,  0bmgszom®™mdols s  daMoo  93mbmdogm®o
3963000069001 bgandgfigmdol m3zselLaBOHOLOm.
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33930l JoBbols s s3mEsbgdols dobggom 65dGMIds doowem 890cgao LHMYIGyMs:

dglisgsgo

o300 1. gog®rmo  doBbgls  Fmegmgdol  Bsdmysmodgdol  mgmMovem-
9900EMeMa0vMH0o Bsgrdlegdo s b0 356E0adgdo

1.1. 30%Bbglol  oBGWwo  EHMBLBMOIs300L OO s  FOBOWo  doDBBYLOL
Bodmyoodgdol 3Om3glo

1.2. 3og®m@o 30%bgl dmgergdol oMm0mso 30639BE0Id0 s TobslosmIIWIOO
1.3. 30g8OHMWo s GHMooE0Io d0Bbgl MY gdol F9EsMgdomo sbscrobo

1.4. 3083600 G®BLRMOHT>300L EMBYgd0 s F0BOHVo BBl Im©gEgdo
0530 2. 33069 5 Lydseem BoDBEILOL F30BGWEYBOL 3HMEILO BsdsBGmzguwmdo
2.1. bygoGmzgEml d0BbIL LgdEMOOL bGHOWIEMOMEo obsdogs (2016-2024)

2.2. ICT 0bgcmsb@®dGHnMs s 9egdGO™mbrmeo 303960 30s

2.3. 30Bbgb-36m39LgdOL 53EBMToBH0Bs305: ERP 05 CRM Lol¢gdgdo

2.4. 3m§0bs39 39dbmama0gd0lL 4o8mygbgds: Al IoT s Big Data

2.5. LafoMdnms 06Mz530MM0 5JE03MdOL sbseobo

0530 3. 3530BONMEIRdLS ©d LsfoMmBmms 93mbmdogmem dsB3gbgdIL  dmMols
369dMEo 353806M0L 9306mIgEM03MMmo dmEgmoMgds

3.1. 33wo©9d0L 50figms, 303mmgBYdOL BMEOIMOMYds s 93MbMBgGHMmO3o
990l B39E0R03S(300

3.2. 930b6m89GHM03wwo Imngwo dzoMmy bsfa®dmgdobmgol

3.3. 930b6m393HM03w0 ImEgeo Lodmswm Lafomdmgdolomgzols

3.4. 9306m39BHM03wo ImEgeo Abzowo Lbsfsmdmgdolmgol

3.5. 258m383905 3o BogdBHmMm9doL 253wgbol bomolbol d9g3slgds

31336900 5 Bg3mBgbszogdo

359myggbgd o o@EgMGIGS

36sGmgd0
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6596mdol o050 Fobss®lO

6586mdol 30639 05390 ,,3086OWO dBOBEYL dm©gmgdol BsdmysEodIBdOL
09MMHOE-0900MEMEME0O0 133mdzegdo s b0 35Ms0adgd0“ dm3gdMwos
331930l 09MM0E-09mNMEMEMY0YHo LORWYIZIO S Jo9BI0BYIM0s Ol sbogo
030603039600 35650030900, GMIWIdOE 03O 39dbmerma0gdol 3963005MmGdSLS
©5 d0Bbgl dmgegdol  FGHMBLEBMMIsE00l vY35380M©Yds. Moz30 0ffygds doBbgLoL
BOBONWO BHOBLEMMT5300L SOLOL FooBMYIOOM, LOWIG FOBOMWO GHGBLGMMIo305
§o00mygboos  sMs  OMAMOE  GH9dbmeMmyonMo  gobsbargds, oMsdgE, MMM
06535¢956%DMmI0gd0sbo, LoLEBJINMo ©s MFy39d0 3OmEgbo, GMIgwos dmoaezL
25605300 LEGHM®NIEBHMOOL, d9bgxTI6EHOL FoEYMTYOOL, VoMYdMEgdol dgjdbols
094960%39d0Ls 5 B5BIMHMB MHMOYHMMOOL FmMIGOOL BMBEIIBEHWO (33O YdL.
2396L53MMIOMO  gYMOIEEIDS gMTMds 00  25MgdmgdsL, O™  GHMIBLBMOIs300l
6005305 ©8M30IOMWOos 56O FbMmEwmE 3H9dbmEMmy0gdol obyMyzsby, 9MsdgE
0635605300l LEHMGHIR0MW bg35DY, 50580560l 35309 s OBLEHOGHMEFOME
2356M93mbY.

93900990996 LogMgdo dBoBBILOL oGO GHMIBLBMO 5300l Logombo dmem
s0figmemol  gobTogwmdado  ghm-gMom  §ody3zsb  mgds  odgo.  Lsdgabogmm
@OGINGHIOOL 565woBo 5h39690L, HMI 30ROV GHOBLRMEOBo305 Fobobowrgds
OymO3  3mb3OHgbEG Mo  M3oMsGHgbmdol  dgbsmBMBadol  ghmsgdmo  abe.
3OHMRILMOOL, 93mbmIozol EMIEGHMMOL, HMob Msmgdzowol 33wg35d0 s0bodbmros,
63 3086mwo 0bLEHOMTY6EHIO0L 0bGHIFMIG0s 30MHEISOMEMMIMMOEFOMWSE S0Lsbgds
390530 989JB0bMdLS s FHMTOL 3G MdsHY (095009330600, 2025). 53
000500 gdom  JoMomwo  d0Bbglol  Fobsdg dysMo  3MMdEYIgdo  bIoMsw
LEAHOMIGHOEO BoLOsMOLOS s FMOMbMZL LobgwdForml BbGOEH Jobsmwgdols s
39950 Ma0MM0 29630050900l bgedgfiymdsb.

50bsB0Bs305  3OMABILMO  qMMed  xmosl  658GMI0  ,gMOIEEIds  ©d
9050930wgds - 308600 93mbmdozol  F9b30msMgdol  [Fobs3oMH@dIBO, Loss
3330 5565¢0BgBL (308360 93mJol BLOJMEMAOME s §36MB03YM LoggmAzEgdL.
3OBOMOo 93mbmdozol 306H:mMdgddo 04d6gds sbowro 50635EHIMOIHO B5BIMO, L3
068m®m3s305 @5  dmIbBoMgdwol  gMomgds  360936gmm3zsbo  g3mbmdogmeo
M9bmOLYdOL Labom 3393w0bgds (XeEwos, 2023). oMo 530bo, 2024 Fawlb 3OHMABILMO
b6DMO 5065 35LMIB  Mb93EGMOMO0M godm3gde IMbMYMsxz0sd0 ,LMEOSEIG-
9306m3039M0 2963050900l 30BOHMWO GHMBLBMMTo300, 93BMMYdO Asbobowsgzyb
BOBOMO  3LBHIOJO0L  I30MsEGHbmdIdL  Msbsdgdmgg dgbgxdgbGTo  (xmos,
3065em5gd, 2024).
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3600369035605 003608bmm, MM F0ROMO  GHMBLBRMMTs300 o6  gbgds
BOwmE  Ggdbmemaon®  3m3356093L. 030  930EgdIo  gobs  Yy39ws  GHodolb
6960BE00LMZ0L, Moms MBOHMB3gwYmb 3mb3MMIbEMBM0BMdS s M3gMaoE0gdol
989dB056mds 3sbs99Mm™M3g LsdysOmdo (bs9sgs830¢0, oEwyModg, 2025). 30RGWWO
GOBLBMOTo305 Pobobogds, OHMamM3 LoLEHIIMOO EFILOWYOJIOL JODMOIWOMDY,
Omdgeog dmombmgl 9o FBME™mE  3MMYMmdMwo YOO MBlgwymaol ©IbgMygal,
005090  93mbMB03zMHo  MM0IOHMNMBYOOL  FGHMBLBMMTs300l  BmamGmE  LofoMmdmL
90pbom, olig Bob o6y g56M99mTo. SLME0MIOMWO 3OHMBIBMOO 4B gOJmdsodzowmo
50b0dbsgl, ®MI FoBOHMWO  FHOBLEMOTo300l bgwdgfiymdol dobboom FogOwwo
090oMm39mdolL  3MGMMs by godwogmEgl s Lobgwdfonm  dmeodozol
LEAHO3BIA0E JodsOHNMEgds© 0d3gl (9Hdmdsodzowo, 2025). 3HMEBILMGOO JuRIXs
09935003300  5d39bBL  9390090L MBSO 93mbMTogMGmO  3MMEgLYdOLs @
3O8OHMWo Bgdbmemyogdol LobgMyosbg. 0ao 50bodbogl, GmI 30ROV 3mbmdogs
093956090 MYoMmdsd s 06M3530MMO 25630M3MgdOL doMmomso Fgdswygbyeros,
ol EsbTsMHgdoms3  93mbmTogol  g3zgws  oMPoL  9BIJGH0bMds o gds
(89d3500d30em0, 2021). 58gbs, dBoBbgLOL F0BOO BHEBLEMOGTs30s Fsbobowgds,
OymO3  930mbmd03Mmmo  BOEOLs s 3MbIMHYBEMBM0sBMdOL  MBOHMB3gymzol
0053560 f0b53060d5.

50 800560 Mgdom 86033690 mgsb0s  503608bmm  535009F03MUL,  IHMGBILMEM
350396 3535351 BodO™MT0 ,,MH9EMMY3MBMB0Is - L3S FmTs33005300 LGSR
05O 93MmbMI03oBY", Losg 93G™M0  256obowsgl ,GH9dbmwmmyom®o bogsbyo®-b
15300bb. 500360 253MboEegL 253mi3935L, HMEILSE 3B30mMYds© §3MmbMT03gdT0
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F9Lsd580bo©, 33¢)30L TMbo3gdms BBs 0deg3s TYlodEgdMBL, Fo30BOVIEGdOL
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General Description of the Dissertation
Introduction: In the twenty-first century, digital transformation and the formation of

an economy grounded in knowledge and data have emerged as one of the principal trends in
global economic development. Digital technologies are fundamentally reshaping the
traditional mechanisms of value creation, delivery, and capture, as a result of which business
competitiveness is increasingly dependent on the innovativeness, flexibility, and adaptability
of the business model. Under contemporary conditions, digital transformation is no longer
regarded merely as a technological upgrade. Rather, it constitutes a strategic process that
affects production, management, customer relations, and the forms of competition.

Nevertheless, the level of technological development in Georgia’s business sector
remains relatively low, which, under conditions of global competition and digital
transformation, constitutes a significant challenge to the country’s economic sustainability.
Compared with large enterprises, the situation is even more acute in small and medium-sized
enterprises (SMEs), which represent a pillar of the national economy and are directly linked
to employment, inclusive economic growth, and social welfare. According to 2025 data,
266,783 small and medium-sized enterprises operate in Georgia, accounting for approximately
93% of the total number of active enterprises. At the same time, 54% of the output generated
in the business sector and approximately 60% of employment are attributable to small and
medium-sized enterprises (Geostat, 2025). These indicators clearly demonstrate the critical
importance of this sector. However, they also reveal a paradoxical situation: one of the main
pillars of the economy is unable to fully exploit the potential of modern digital technologies
and digital business models. The low level of implementation of digital business models limits
the expansion opportunities of small and medium-sized enterprises, reduces their
innovativeness, impedes productivity growth, and complicates the maintenance of
competitiveness in both local and global markets.

At the same time, complex, empirically grounded studies that would comprehensively
assess the process of business digitalization in Georgia, the barriers it faces, and the impact of
digital business models on enterprises’ economic performance remain limited. Existing studies
are predominantly descriptive or fragmentary in nature and provide limited scope for an in-
depth assessment of causal relationships.

Accordingly, the dissertation aims to address this scientific gap through a systematic
analysis of the theoretical foundations of the digital economy and digital business models, an
assessment of the state of digitalization in Georgia’s business sector, and econometric
modelling of the relationship between digital technologies and enterprises’ economic
performance indicators. Particular attention is devoted to the specific characteristics of small
and medium-sized enterprises, the economic context of Georgia, and the development of
mechanisms for evaluating the effectiveness of digital transformation.
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Relevance of the Dissertation: In the context of the digital economy, business success
is increasingly dependent on digital transformation, data-driven management, flexible
business models, and the ability to respond rapidly to change. This is particularly important
for small and medium-sized enterprises, which constitute a significant pillar of the economy
but are highly vulnerable in the transformation process due to limited resources and a low
level of digital readiness.

In Georgia, the process of business digitalization is developing gradually; however, it
is characterized by uneven intensity across enterprise size, sectors, and regions. In practice,
digital transformation is often limited to the fragmented use of individual technological tools
and, to a lesser extent, encompasses the systematic digitalization of business processes, data-
driven management, and the integration of automation systems, artificial intelligence, big
data, and other advanced technologies.

The relevance of the issue is further reinforced by the fact that, in Georgia, the impact
of digital business models and business digitalization on enterprises’ economic performance
indicators remains insufficiently studied. A significant portion of the existing research is
mainly based on descriptive or fragmentary analysis and pays limited attention to the
quantitative assessment of causal relationships between digitalization and business outcomes.

Then dissertation responds precisely to these scientific and practical needs. In the
research, digitalization is considered not merely as the existence of a website, social media
presence, or individual technological tool, but as the transformation of business processes,
forms of customer interaction, management systems, and the business model itself. Through
the use of mixed methods, the construction of composite indices, and econometric modelling,
the dissertation makes it possible to quantitatively assess the impact of digitalization on
enterprises’ economic performance indicators. Thus, the research is characterized by both
high scientific and practical relevance, since its findings are important for the theoretical
conceptualization of digital business models, as well as for the development of business
support policies and practical recommendations.

Research Aim and Objectives: The main aim of the research is to provide a
comprehensive and systematic assessment of the digitalization process of small, medium-
sized, and large enterprises in Georgia, to identify the specific features and barriers associated
with the implementation of digital technologies, and to conduct a quantitative analysis of the
relationship between digitalization and enterprises’ economic performance.

To achieve the main aim of the research, the following sub-aims were defined:

Diagnostic sub-aim - to assess the current state of the use of digital business models
and digital technologies in Georgia’s business sector, to identify the level of digitalization and
its principal directions, and to reveal the institutional, organizational, and technological

factors and barriers that determine or impede the effectiveness of digital transformation.
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Analytical sub-aim - to examine the relationship between various components of
digitalization and the key economic indicators of enterprises, to quantitatively assess this
relationship, and to determine how the impact of digital transformation differs across small,
medium-sized, and large enterprises.

Practical-recommendatory sub-aim - to develop practical recommendations for
enterprises, policy-making institutions, and business support organizations on the basis of the
theoretical and empirical findings obtained through the research, while taking into account
Georgia’s economic reality and the specific characteristics of its business sector.

To achieve the research aim and sub-aims, the following objectives were defined in
the dissertation:

Formation of the conceptual and methodological framework - to analyze existing
theoretical approaches to digital business models, digitalization, and digital transformation.

Assessment of the level of digitalization in Georgia’s business sector - to collect and
process empirical data in order to identify the digital technologies used in business, digital
business models, organizational practices, and the main barriers to digitalization.

Study of international experience and best practices - to examine, through
comparative analysis, the experience of countries distinguished by successful digital
transformation of business and to assess this experience in relation to the Georgian context.

Construction of composite indices for evaluating digitalization - to develop indices for
the quantitative measurement of different components of digital transformation, reflecting
internet use, electronic commerce, business process digitalization, innovation activity, and
the implementation of advanced digital technologies.

Econometric assessment of the relationship between digitalization and enterprises’
economic indicators - to construct multifactor econometric models for small, medium-sized,
and large enterprises in order to evaluate the impact of digital factors on enterprises’ output
indicators.

Differentiated analysis of the effects of digital transformation by enterprise size - to
determine how the economic effects of digital technologies differ among small, medium-
sized, and large enterprises and which factors play a decisive role in each segment.

Development of recommendations - to formulate targeted, practically applicable, and
evidence-based recommendations for state institutions, business support organizations, and
enterprises on the basis of the problems identified and the empirical findings obtained
through the research.

Research Subject and Object: The subject of the research is the specific features of the
formation, functioning, and development of digital business models, the mechanisms of their
implementation, and the impact of digital technologies on enterprises’ economic

performance. The object of the research is the digital transformation processes taking place in
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Georgia’s business sector, which are reflected in the structure of enterprises’ activities,
management systems, business processes, forms of customer relations, and mechanisms of
market operation.

Research Methodology: To achieve the objectives of the research, a mixed methods
approach was employed, combining quantitative and qualitative research methods. This
approach makes it possible, on the one hand, to assess the scale, trends, and the relationship
of digitalization in Georgia’s business sector with economic indicators and, on the other hand,
to analyze the factors, barriers, and contextual specificities that determine digital
transformation. The logic of the research is based on a sequential explanatory strategy,
according to which the results of the quantitative analysis are deepened through theoretical
and qualitative interpretation.

At the first stage of the research, a systematic literature review was conducted using
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses), with the
aim of analyzing the theoretical and methodological foundations of the digital economy,
digital transformation, and digital business models. To identify relevant literature, the Scopus,
ScienceDirect, IEEE Xplore, and JSTOR databases were used. Grey literature® was also
processed within the framework of PRISMA. At this stage, secondary statistical data from
Georgian and international sources were processed, including databases of the National
Statistics Office of Georgia, the United Nations, the World Bank, the International Monetary
Fund, the Organisation for Economic Co-operation and Development (OECD), the
International Telecommunication Union (ITU), Cisco, and other relevant institutions.

At the stage of empirical analysis, existing quantitative data on Georgia’s business
sector were processed. Within the framework of the research, the level of enterprise
digitalization, the intensity of digital technology use, the development of electronic
commerce, the digitalization of business processes, innovation activity, and the use of
advanced technologies were assessed. For the multidimensional evaluation of digitalization,
composite indices were constructed, making it possible to quantitatively represent different
components of digital transformation and integrate them into the econometric model.

Data processing was carried out using the statistical and econometric software
packages MS Excel and EViews. The research employed descriptive statistical analysis,
correlation analysis, and multifactor econometric modelling. The econometric analysis was

conducted across small, medium-sized, and large enterprises, which made it possible to

5 Grey literature - refers to documentary material that is not published through traditional academic
publishing channels but contains information of relevance to research. Grey literature includes various
types of institutional materials, such as reports, policy documents, technical reports, conference
proceedings, working papers, and publications.
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provide a differentiated assessment of the impact of various digitalization factors on
enterprises’ output indicators.

The use of mixed methods, composite indices, and econometric modelling in the
research ensured a more in-depth and quantitatively substantiated assessment of the
relationship between digitalization and enterprises’ economic performance.

State of the Study of the Problem: Over the past two decades, the intensive
development of digital technologies has significantly increased both academic and practical
interest in business digitalization, new mechanisms of value creation, and the transformation
of organizational models. International scientific literature widely presents studies addressing
digital transformation, data-driven management, digital platforms, and modern business
models.

A significant portion of existing research examines digital transformation from a
macroeconomic perspective and analyzes its impact on economic growth, productivity,
innovation activity, and the structure of the labour market. Studies conducted at the business
level, however, often focus on specific areas of digital technology, such as e-commerce, ERP?
and CRM?® systems, digital marketing, automation, or data analytics. Nevertheless, the
comprehensive analysis of digital business models remains comparatively less developed,
particularly approaches that simultaneously encompass mechanisms of value creation,
delivery, customer relations, and monetization.

Studies that examine the process of digital transformation in the context of small and
medium-sized enterprises are also limited. A substantial share of academic research remains
oriented toward large corporations. The specific characteristics of small and medium-sized
enterprises - limited financial resources, weaker managerial capacities, and high sensitivity to
changes in the external environment are often insufficiently reflected in existing theoretical
models and empirical research frameworks.

In the Georgian context, important analytical reports and studies have been produced
in the fields of the digital economy and business digitalization, describing the state of digital
infrastructure, the accessibility of technologies, and trends in their use. These works provide
an important basis for understanding the general picture of the field. however, they are
mainly oriented toward descriptive or indicator-based analysis and pay less attention to
assessing causal relationships between the implementation of digital business models and
enterprises’ economic outcomes.

It should be noted that Georgia’s research environment in the field of the digital

economy is developing gradually and is creating an important knowledge base. Nevertheless,

7 ERP system - Enterprise Resource Planning system.
8 CRM system - Customer Relationship Management system.
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there remains a need for more in-depth and quantitatively substantiated research. Thus, the
current state of the study of the problem demonstrates that, despite the growing relevance of
digital transformation, there is still a need for research that examines digital business models
comprehensively, takes into account the differing specificities of small, medium-sized, and
large enterprises, employs quantitatively grounded analysis, and evaluates the impact of
digitalization on business economic outcomes in light of the Georgian context. The
dissertation is aimed precisely at addressing this research gap.

Scientific Novelty: The scientific novelty of the dissertation is manifested in several
interrelated theoretical, methodological, and empirical dimensions, which complement the
existing research framework on the digital economy and digital business models in the context
of Georgia.

First, the dissertation analyses digital business models in a comprehensive and
systematic manner - not merely in terms of the use of individual digital technologies, but
within the integrated logic of value creation, value delivery, customer relations, and
monetization.

Second, an important element of novelty is associated with the application of
PRISMA, a contemporary methodology for systematic literature review. The dissertation
conducts a structured analysis of the existing theoretical and empirical knowledge on the
digital economy, digital transformation, and digital business models, which made it possible
to identify research gaps, refine the conceptual framework, and establish a solid theoretical
and methodological foundation for the subsequent empirical research.

Third, within the framework of the research, composite indices for evaluating
digitalization were developed, reflecting various dimensions of digital transformation:
internet use, e-commerce integration, business process digitalization, innovation activity, and
the use of advanced digital technologies. The construction of these indices made it possible to
quantitatively measure the multidimensional process of digitalization and integrate it into the
econometric model.

Fourth, the scientific novelty of the dissertation lies in the differentiated assessment
of the economic effects of digital transformation across small, medium-sized, and large
enterprises. Instead of a single general model, the research constructs separate econometric
models according to enterprise size, which made it possible to establish that the impact of
digital factors is not homogeneous and manifests itself differently across enterprises of
different sizes.

Fifth, on the basis of econometric modelling, the relationship between various
components of digitalization and enterprises’ output indicators was assessed. The research was

not limited to descriptive or indicator-based analysis. Rather, it employed multifactor
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modelling, correlation analysis, and an assessment of the degree of influence exerted by
individual factors.

The analysis of digital business models in the dissertation was conducted with due
consideration of the specific characteristics of Georgia’s economic reality. As a result of the
research, an analytical framework adapted to the Georgian context was developed, hypotheses
were assessed, the main barriers to digital transformation were identified, and
recommendations were formulated for enterprises, state institutions, and support
organizations. Thus, the dissertation generates both theoretical and practical value and
contributes to the development of digital transformation research within the context of the
national economy.

Theoretical and Practical Value of the Dissertation: The dissertation is characterized by
both theoretical and practical value, as it examines digital business models and business
digitalization with due consideration of Georgia’s economic reality, enterprise size,
technological readiness, and the interrelationship between digital transformation and
economic outcomes. The research expands the existing framework for analysing digital
transformation and creates a foundation for its more in-depth, quantitatively substantiated,
and practically applicable evaluation.

The practical value of the dissertation is determined by the fact that its findings make it
possible to assess the actual state of digitalization in Georgia’s business sector, as well as its
main barriers and economic effects. These findings are important for business representatives,
state institutions, and support organizations alike, since the effectiveness of digital
transformation depends not only on the availability of technologies, but also on the capacity
to use them in a targeted and systematic manner.

From a practical perspective, it is particularly important that the effects of digital
transformation are assessed in the research across small, medium-sized, and large enterprises.
The results obtained show that enterprises of different sizes have different needs and distinct
priorities for digital development. For small enterprises, particular importance is attached to
innovative flexibility and the effective use of initial digital tools for medium-sized enterprises,
to the digitalization of business processes and the integration of advanced technologies and
for large enterprises, to the quality of digital infrastructure, the coordination of processes, and
the management of long-term innovation strategy.

Thus, the theoretical value of the dissertation lies in the development of the conceptual and
methodological framework for assessing digital business models and digitalization, while its
practical value is reflected in the formulation of evidence-based recommendations necessary
for the digital transformation of Georgia’s business sector. Accordingly, the research is
important both for the expansion of academic knowledge and for promoting business

competitiveness, innovativeness, and sustainable economic development.
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According to the research aim and objectives, the dissertation has the following structure:

Introduction

Chapter 1. Theoretical and Methodological Foundations and New Paradigms in the
Formation of Digital Business Models

1.1. The Essence of Digital Business Transformation and the Process of Digital Business
Formation

1.2. Key Concepts and Characteristics of Digital Business Models

1.3. Comparative Analysis of Digital and Traditional Business Models

1.4. Levels of Digital Transformation and Digital Business Models

Chapter 2. The Process of Digitalization of Small, Medium and large-Sized Enterprises in
Georgia

2.1. Structural Dynamics of Georgia’s Business Sector (2016-2024)

2.2. ICT Infrastructure and E-Commerce

2.3. Automation of Business Processes: ERP and CRM Systems

2.4. Use of Advanced Technologies: AI, IoT, and Big Data

2.5. Analysis of Enterprises’ Innovation Activity

Chapter 3. Econometric Modelling of the Relationship between Digitalization and
Enterprises’ Economic Indicators

3.1. Description of Variables, Formulation of Hypotheses, and Specification of the
Econometric Model

3.2. Econometric Model for Small Enterprises

3.3. Econometric Model for Medium-Sized Enterprises

3.4. Econometric Model for Large Enterprises

3.5. Assessment of the Degree of Influence of Factors Affecting Output
Conclusions and Recommendations

References

Appendices
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Main Content of the Dissertation

In the first chapter of the dissertation, ,Theoretical and Methodological Foundations
and New Paradigms in the Formation of Digital Business Models”, the theoretical and
methodological foundation of the research is established, and the new economic paradigms
associated with the development of digital technologies and the transformation of business
models are analysed. The chapter begins with a conceptual examination of the essence of
digital business transformation, in which digital transformation is presented not merely as
technological upgrading, but as a multidimensional, systemic, and continuous process that
entails fundamental changes in organizational structure, management approaches, value
creation mechanisms, and forms of interaction with the market. Particular attention is paid
to the fact that the success of transformation depends not only on the implementation of
technologies, but also on the organization’s strategic vision, human capital, and institutional
environment.

In the academic sphere, the issue of digital business transformation has become one of
the leading topics over the past decade. An analysis of the scientific literature shows that
digital transformation is regarded as the only way to maintain competitive advantage. In the
study by Professor Roin Tateshvili, Doctor of Economics, it is noted that the integration of
digital tools is directly reflected in operational efficiency and labour productivity (Tateshvili,
2025). The problems facing Georgian enterprises in this direction are often structural in
nature and require state support for education and technological development.

Also noteworthy is Professor Guram Jolia’s work ,Attention and Impression -
Preconditions for the Development of the Digital Economy”, in which the author analyses
the psychological and economic foundations of the digital era (Jolia, 2023). In addition, in the
monograph “Digital Transformation of Socio-Economic Development,” published in 2024 in
co-authorship with Professor Anzor Abralava, the authors discuss the advantages of digital
clusters in contemporary management (Jolia, Abralava, 2024).

It is important to emphasize that digital transformation is not relevant only to
technology companies. It has become necessary for all types of organizations in order to
ensure competitiveness and operational efficiency in the modern world (Samadashvili,
Tluridze, 2025). Digital transformation is viewed as a set of systemic changes that requires not
only the implementation of software, but also the transformation of economic relations both
within the enterprise and in its external environment. Associate Professor Gulnaz
Erkomaishvili notes that, in order to promote digital transformation, the culture of digital
entrepreneurship should be strengthened and transformed into a strategic direction of state
policy (Erkomaishvili, 2025). Professor Elguja Mekvabishvili places emphasis on the synergy

between global economic processes and digital technologies. He notes that the digital
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economy is today’s reality and a key component of innovative development, through which
the efficiency of all sectors of the economy increases (Mekvabishvili, 2021). Thus, digital
business transformation is regarded as a principal prerequisite for ensuring economic growth
and competitiveness.

In this regard, it is important to highlight the work of Academician Professor Vladimir
Papava, ,Retroeconomics - Transition from a Dying to a Rapidly Growing Economy”, in
which the author discusses the issue of the “technological trap.” This concept refers to the
challenge whereby, in developing economies, firms undergoing technological transformation
focus on outdated technologies due to their lower cost (Papava, 2017).

Professor Badri Gechbaia emphasizes the synergy and role of innovative management
and sectoral digitalization. In the study ,Digital Transformation of the Agricultural Sector and
Its Impact on Productivity in Georgia”, it is substantiated that digitalization is the foundation
for sectoral modernization, competitiveness, and the achievement of food security (Gechbaia
et al, 2024). In this direction, the work of Doctor of Business Administration Giorgi
Katamadze, ,The Role of Digital Management and Artificial Intelligence in Georgian Business
Entities in the Post-Pandemic Period”, is also of interest. The author defines digital
management and Al not merely as technological tools, but as strategic transformation factors
that significantly determine business stability, efficiency, and competitiveness in the the
rapidly changing contemporary environment (Katamadze, 2025).

The contemporary global economy is undergoing a process of fundamental
transformation driven by the exponential development of digital technologies. The synergy
of artificial intelligence®, the Internet of Things (IoT)¥, cloud computing!!, and fifth-
generation (5G) communication systems has created a new digital business environment in
which traditional models are losing their relevance. Under these conditions, it becomes vitally
important for enterprises to implement business models that not only use digital tools but are
predominantly grounded in digital technologies.

In the scientific literature, the concept of the “business model” is often considered as

an organizational design that defines the logic of a company’s functioning. However, a digital

° Artificial Intelligence (AI) - refers to the simulation of human intelligence in digital devices. Such
devices are capable of processing information, making decisions, and solving problems. The purpose of
Al is to solve complex problems without human intervention.

10Tnternet of Things (IoT) - refers to interconnected devices that form a unified intelligent ecosystem, in
which communication among the devices included in the ecosystem is established through embedded
sensors. It represents a smart ecosystem that can be managed remotely via the internet.

1 Cloud computing - a model for the delivery of computing services that provides on-demand, remote
access via the internet to configurable system resources, including servers, data storage, and software. It
is characterized by a high degree of scalability and minimal need for infrastructure management on the
part of the user.
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business model (DBM) is not merely an electronic version of a traditional model. In academic
discourse, the digital business model (DBM) is regarded as a complex structure that reflects
an enterprise’s business logic and principles of value creation through the use of digital
technologies. Digital business models are business models that use digital technologies to
enable new forms of value creation and exchange (Remané et al., 2022). Unlike traditional
models, digital business models use websites, applications, data repositories, and platforms as
key components of the value creation process (Broekhuizen et al., 2021). The business model
itself is distinct from the technology, but it describes how organizations use technological
capabilities for commercial purposes (Remané et al., 2022).

The first subsection also examines the process of digital business formation, which is
presented as a gradual and evolutionary development - beginning with the digitization of
information, continuing with the digitalization of business processes, and culminating in full
digital transformation, where the very logic of the business model changes.

In the second subsection, ,,Key Concepts and Characteristics of Digital Business Models”, it is
emphasized that, unlike traditional models, digital business models are not limited to the
provision of a product or service. Rather, they create dynamic ecosystems in which the
customer, the platform, and partners are integrated into a unified value network. This concept
is examined in the context of the platform economy, network effects, and the data economy,
which endow digital models with unique opportunities for scalability and rapid growth.

The subsection presents in detail the main characteristics of digital business models. The main
characteristics of digital business models include scalability, network effects, data-driven
decision-making, and customer-oriented value creation.

In the third subsection, ,Comparative Analysis of Digital and Traditional Business Models”, a
comparative analysis of digital and traditional business models is presented, highlighting their
structural and functional differences. It is shown that traditional business models are
primarily based on a linear value chain, physical assets, and economies of scale, whereas

digital models rely on platform architecture, data, and network effects.

Table Nel. Comparative Analysis of Digital and Traditional Business Models

Characteristic Traditional Business Digital Business

Value is created primarily Value is created through digital

. . technologies, data, and the
Value Creation through internal resources &

. involvement of ecosystem
and physical assets

participants
. The customer often participates in
Role of the The customer is the final . P P
o value creation through feedback,
Customer recipient of value

content, and data
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Physical channels, such as

Digital channels, such as online

high capital expenditure

Deli
Value Delivery stores, offices, and platforms, mobile applications, and
Channels C .
distribution networks cloud services
i Jobal, with hical
Geographical Local or regional Global, w1.t F)ut-geograp ica
Scale limitations

Scalability Scaling is associated with High scalability with minimal

additional costs

Revenue Sources

One-time sales and fixed
service fees

Subscriptions, advertising, data
monetization, and transaction

commissions
Speed of Slow, with long planning Rapid, based on continuous testing
Innovation cycles and improvement
- High - rapid adaptation to market
Flexibility Low or moderate § P P
changes
Role of . A strategic foundation and a primary
. A supporting instrument
Technologies source of value
Limited, mainly for Intensive use for analytics,
Use of Data . Y o oY .
operational purposes personalization, and decision-making
Competitive Physical resources, scale, Data, network effects, platforms, and
Advantage and brand customer experience

Source: Compiled by the author based on the results of the systematic literature review.

In the fourth subsection, ,Levels of Digital Transformation and Digital Business
Models”, the levels of digital transformation and their relationship with business models are
examined. Multistage models of digitalization are presented, encompassing both the degree
of technological integration and the depth of organizational change. The subsection analyses
how organizations evolve from initial digitization to a fully digital ecosystem, in which the
business model is entirely grounded in digital logic. Particular attention is devoted to the fact
that organizations at different levels of transformation possess different opportunities and face
different challenges, which determine their competitive position in the market.

The subsection places particular emphasis on the systematic classification of the main
digital business models. Platform business models are examined, which bring together
different groups of users and create value by organizing their interaction, that is, through
multi-sided markets. Service-based models, including SaaS and related models, are also
presented, whereby users receive continuous access to digital services through subscription-
based or usage-based payment mechanisms. An important place is occupied by the freemium
model, which combines free and paid services and creates opportunities for monetizing a

broad user base. The subsection also discusses e-commerce models, which include both direct
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sales and platform-based intermediation, as well as data-driven business models, in which the
collection, analysis, and monetization of data constitute the primary source of value creation.

The dissertation demonstrates that the level of digital transformation determines
which business model an organization employs. Companies at a lower level of transformation
generally use partially digitalized traditional models, whereas a higher level implies a
transition toward fully digital or platform-based models. This relationship underscores that
digital transformation and business model innovation are closely interconnected processes.

Thus, the first chapter establishes the theoretical and methodological framework of
the dissertation, on the basis of which the second chapter assesses the state of digitalization
in Georgia’s business sector, while the third chapter provides an econometric analysis of the
relationship between digital factors and enterprises’ economic indicators.

In the second chapter, ,The Process of Digitalization of Small and Medium-Sized
Enterprises in Georgia”, the practical state of digital transformation in Georgia’s business
sector is examined, along with its structural preconditions, technological manifestations, and
the main barriers that hinder the full integration of small and medium-sized enterprises into
the digital economy.

The logic of the chapter is built on the principle of stage-by-stage analysis. The first
subsection, ,Structural Dynamics of Georgia’s Business Sector”, assesses the structural
dynamics of Georgia’s business sector during 20162024, which is essential for understanding
the economic environment in which the digital transformation of small and medium-sized
enterprises is taking place. This section focuses on the number of registered and active
enterprises, enterprise activity indicators, turnover volume, employment distribution, and
productivity dynamics by enterprise size. The analysis of these data creates a basis for
determining the economic weight of small, medium-sized, and Large enterprises and for
identifying the differences between them in terms of opportunities for digital transformation.

The development dynamics of Georgia’s business sector in 2020-2024 are
characterized by stable growth in the number of registered and active enterprises. According
to statistical data, in 2020 the number of registered enterprises in Georgia amounted to
745,354 units, while by 2024 this figure had increased to 984,510. Over the four-year period,
the number of registered entities increased by 32% (National Statistics Office of Georgia,
2025). A more accurate indicator of economic viability is the number of active enterprises. In
2020, the number of active enterprises amounted to 160,736 units, while by 2024 it had
increased to 241,701. During this period, the number of active enterprises increased by 80,965
units, representing approximately 50% growth and significantly exceeding the growth rate of
registered enterprises.

In the second subsection, “ICT Infrastructure and E-Commerce,” ICT infrastructure

and the level of e-commerce development are analysed as fundamental prerequisites for
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business digitalization. This section examines the quality of internet access, the distribution
of internet speed among enterprises, indicators of website use, and the prevalence of web-

based sales of goods and services.

Chart Nel. Share of Enterprises Engaged in Web Sales of Goods/Services
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Source: Compiled by the author based on data from the National Statistics Office of Georgia.

In the third subsection, “Automation of Business Processes: ERP and CRM Systems”,
business process automation is examined through the example of ERP and CRM systems.
These systems reflect a deeper organizational level of digital transformation, as they are
associated with resource planning, customer relationship management, data-driven decision-
making, and the coordination of operational processes. Accordingly, the use of ERP/CRM
systems is regarded as one of the key indicators of the transition from formal digitalization to

systemic digital transformation.

Chart Ne2. Share of Enterprises Using ERP system
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Source: Compiled by the author based on data from the National Statistics Office of Georgia.
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It is precisely such systemic digitalization that distinguishes a higher stage of digital
transformation from initial, formal, or fragmented digitalization.

The subsequent subsection, “Use of Advanced Technologies: Al, IoT, and Big Data”,
examines the state of adoption of advanced technologies in Georgia, including artificial
intelligence, the Internet of Things, and big data'2. This section is particularly important, as
it demonstrates the extent to which Georgian enterprises are moving beyond the use of basic

digital tools toward the technologies associated with the Fourth Industrial Revolution.

Chart Ne3. Share of Enterprises Using Interconnected Devices or Systems That Can Be
Managed and Controlled via the Internet (Internet of Things)
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Source: Compiled by the author based on data from the National Statistics Office of Georgia.

The analysis shows that, despite certain progress in internet penetration and the
development of e-commerce, the use of technologies associated with the Fourth Industrial
Revolution remains fragmented and is concentrated mainly among large enterprises. IoT
primarily performs a security-related function, Al is at the stage of commercial adaptation,
while Big Data remains predominantly an instrument used by large enterprises.

In the concluding section of the second chapter, “Analysis of Enterprises’ Innovation
Activity,” enterprises’ innovation activity is analysed as an essential component in the
assessment of digital transformation. The study of innovation activity makes it possible to
determine the extent to which technological capabilities are transformed into actual business
innovations, new products, services, processes, or new forms of market positioning. The
dissertation focuses on product innovations and the categories of innovations implemented.

In the second chapter, separate attention is devoted to the constraining factors that

limit the effectiveness of enterprises’ digital transformation and innovation activity. Based on

12 Big Data - large-scale datasets and technologies used for their collection, storage, processing, analysis,
and interpretation.
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the analysis, it was identified that the process of business digitalization is hindered by limited
financial resources, a shortage of qualified personnel and digital competencies, the high cost
of technological solutions, the riskiness of innovation activity, weak managerial vision, and

the fragmented nature of digital transformation.

Chart Ne4. Distribution of Factors with a High Impact as Barriers to Innovation Activity, %,
(2024)

Lack of internal financial
Tesources

19.23%
Different zrnl:;;ciz:mhm the Lack of credit or private capital
11.86%
Strong competition in thel7-77% 5.04% Difficulties in obtaining state
market grants or subsidies
7.62%
3.94%
Uncertain market demand for Excessively high costs
the idea 445% (Y s 6796 | | 17.62% Y e
6.82%
Difficulty in accessing external Lack of qualified personnel
knowledge within the enterprise

Difficulty in finding partners
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Particularly problematic for small and medium-sized enterprises is the fact that the
use of digital tools is often not linked to a long-term business strategy and is limited to the
automation of individual functions.

Overall, the second chapter demonstrates the uneven and gradual nature of
digitalization in Georgia’s business sector. The research makes it clear that significant progress
is observed in the country in terms of digital infrastructure and internet access. however, this
progress does not automatically translate into fully developed digital business models. Thus,
the chapter establishes the empirical foundation for the third chapter of the dissertation,
where the relationship between digitalization and enterprises’ economic indicators is assessed
quantitatively.

In the third chapter, “Econometric Modelling of the Relationship between
Digitalization and Enterprises’ Economic Indicators”, the central part of the dissertation’s

empirical research is presented, the aim of which is to quantitatively assess the relationship
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between the use of digital technologies and the economic outcomes of enterprises in Georgia’s
business sector.

For the econometric analysis, independent models were constructed according to
enterprise size - small, medium-sized, and large, rather than one general model. This
represents a critically important methodological decision, ensuring both the validity of the
results and their practical value. First, this is conditioned by structural heterogeneity and
differences in production functions. Small and large enterprises are not merely differently
sized versions of the same organizational entity, rather, they differ fundamentally in terms of
their business models and production functions. By implementing digital technologies such
as ERP and CRM systems, Big Data, IoT, Al, and automation, large enterprises primarily seek
to strengthen economies of scale and optimize processes. Accordingly, if a unified model were
constructed, it would produce “average” coefficients that would explain neither the actual
behaviour of small enterprises nor that of large enterprises. This phenomenon is referred to
as aggregation bias and denotes a statistical error that arises when conclusions drawn from
group-level or aggregated data are incorrectly generalized to individual entities or smaller
units.

In the third chapter, digitalization is examined as a set of specific quantitative factors
whose influence can be assessed through an econometric model. For this purpose, the
following factors of digital development are identified in the research:

Factor 1 - Internet access.

Factor 2 - Internet speed.

Factor 3 - Website use.

Factor 4 - Web sales.

Factor 5 - Innovation activity.

Factor 6 - Use of ERP systems.

Factor 7 - Use of CRM systems.

Factor 8 - Use of Internet of Things (IoT).

Factor 9 - Use of artificial intelligence (AI).

Factor 10 - Use of Big Data.

The selection of factors is based on the logical chain of digital transformation:
infrastructure > digital channels > digitization of processes > advanced technologies and data-
driven management. The indicators selected through this approach do not measure the same
phenomenon merely from “one perspective.” Rather, they cover both basic technical capacity,
such as internet access and speed, and digital connectivity with the market, such as websites
and web sales, the digitization of processes and management, through ERP/CRM systems and

innovative behaviour, which is directly related to productivity and output growth.
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The third chapter devotes particular attention to the specification of the econometric
model, the selection of variables, the formulation of hypotheses, and the comparative
evaluation of the models. Correlation relationships between the economic indicators of
enterprises of different sizes were calculated, making it possible to determine which indicator
most clearly reflected the dynamics of enterprises’ economic activity and which variable
would be most appropriate to use as the dependent variable in econometric modelling. Based
on the analysis, the enterprise output indicator is used as the dependent variable in the
research. High correlation coefficients indicate that output, in effect, integrates various
aspects of business economic performance. It includes the volume of goods and services sold
and reflects the enterprise’s market activity and scale of production. It is also closely related
to the dynamics of turnover, value creation, and labour efficiency. Accordingly, in the
econometric model, it is appropriate to use output as the representative indicator of economic
performance, since it reflects the dynamics of other economic indicators at a high level and
serves as an integrated measure of overall “activity.” Within the framework of the
econometric analysis, digitalization is considered as a multidimensional process that
encompasses both technological accessibility and the intensity of technology use and its
integration into economic activity. Therefore, instead of using individual indicators, the
research developed composite indices that combine substantively interrelated factors and
ensure a systematic assessment of the impact of digitalization. The ten initial indicators were

subsequently grouped into five composite indices for modelling purposes.

Table N°2. Description of the Variables Used in the Model

Unit of
Variable Symbol Description
ym P Measurement
Defines the quantity of products actually
produced by an economic unit and the
volume of products sold, including goods e
Output OUT P 8 Million GEL
and services purchased for resale, as well
as changes in inventories of material
current assets
Internet Usage U1 Combines indicators of internet access o
. o
Index and internet speed
E-Commerce Combines indicators of enterprise
ECI . %
Index website use and web sales
. Combines indicators of enterprises’
Innovation . ..
. TAI technological, organizational, and %
Activity Index . .
marketing innovations
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Busi P

;s;;:::iz:t(i)giss BPDI Combines indicators of the use of ERP %
and CRM systems
Index
Ag:a;;:d Combines indicators of the use of the
& . ADTI Internet of Things, artificial intelligence, %
Technologies .
and Big Data
Index

Source: Compiled by the author.

For the proper conduct of regression analysis, it is necessary to formulate the initial
hypotheses. Based on the objectives of the research, the following hypotheses were
formulated:

H_0-(Null Hypothesis): The level of digitalization has no statistically significant effect
on the output volume of small, medium-sized, and large enterprises.

H_1 - Alternative Hypothesis: The level of digitalization has a statistically significant
and positive effect on the output volume of small, medium-sized, and large enterprises.

Specific hypotheses by index:

Hypothesis H_1.1. - An increase in the Internet Usage Index (IUI) has a positive and
statistically significant effect on the output of small, medium-sized, and large enterprises.

Hypothesis H_1.2. - An increase in the E-Commerce Index (ECI) has a positive and
statistically significant effect on the output of small, medium-sized, and large enterprises.

Hypothesis H_1.3. - An increase in the Innovation Activity Index (IAI) has a positive
and statistically significant effect on the output of small, medium-sized, and large enterprises.

Hypothesis H_1.4. - An increase in the Business Process Digitalization Index (BPDI)
has a positive and statistically significant effect on the output of small, medium-sized, and
large enterprises.

Hypothesis H_1.5. - An increase in the Advanced Digital Technologies Index (ADTTI)
has a positive and statistically significant effect on the output of small, medium-sized, and
large enterprises.

Given the limited number of observations, the use of a large number of factors would
statistically overload the model, leading to overfitting and making it impossible to adequately
estimate the variance of the residuals. Accordingly, the construction of three-factor models
was considered the optimal solution, as it ensures a balance between the explanatory power
of the model and its statistical robustness.

At the same time, reducing the number of factors in each model increases the degrees
of freedom, enables the calculation of the F-statistic and the statistical significance of
individual parameters, and mitigates the problem of excessively high determination. As a
result, the obtained models become economically interpretable and statistically reliable.
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In order to identify all possible three-factor models, combinatorial analysis was
applied. Five key indices were selected for modelling. Accordingly, to identify all possible
combinations of three factors, combinations of the form Cs® were required, since the order of
the factors is not relevant for the purposes of the analysis. Accordingly, a total of 10 different
models can be constructed. Since there are three enterprise-size categories - large, medium-
sized, and small, a total of 30 models were tested. This approach strengthens the reliability of
the research, as the analysis is not limited to a single predetermined model. On the contrary,
various combinations of factors are examined, after which the comparatively better-
performing models are selected.

The following econometric instruments were used in the evaluation process:

Adjusted coefficient of determination (Adjusted R?) - as the main criterion for
assessing the comparative accuracy of the model.

ANOVA test and the significance of the F-statistic (Significance F) - to evaluate the
overall statistical validity of the model.

t-tests of coefficients and p-value indicators - to determine the statistical significance
of individual factors.

The empirical basis of the third chapter is supported by a broad and representative
database. The sample size used in the research comprised approximately 5,000 to 7,000
enterprises, which provides a sufficient quantitative foundation for assessing the trends of
digital transformation taking place in Georgia’s business sector. It is also important to note
that the sample was representative by region and enterprise size, which enhances the
reliability of the research findings. Accordingly, the research database makes it possible to
assess the process of digitalization not in a fragmented manner, but by taking into account a
broader and more systemic picture of the country’s business sector.

In the subsection “Econometric Model for Small Enterprises”, the results of testing the
econometric models constructed for small enterprises are examined. Small enterprises acquire
particular significance in the research because, on the one hand, they constitute the broadest
and most dynamic segment of the business sector, while, on the other hand, they face the
most pronounced resource-related, organizational, and technological constraints in the
process of digital transformation. Accordingly, modelling small enterprises makes it possible
to assess not only the general impact of digital technologies, but also the specific mechanisms
through which resource-constrained enterprises are able to transform digital tools into
economic outcomes.

As a result of model testing for small enterprises, it was revealed that the economic
effect of digital transformation in this segment is associated primarily not with the use of
high-technology or capital-intensive solutions, but with integration into the market through

digital channels, innovation activity, and the targeted digitalization of internal processes.
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Table Ne3. The Two Best Econometric Models for Small Enterprises According to Adjusted
Determination and the F-Statistic.

Model (3 Factors) R? Adj R? Significance F
ECI + IAI + BPDI 0.9974 0.9896 0.0649
IUI + ECI + IAIL 0.9965 0.9859 0.0756

Source: Compiled by the author based on the results of the econometric analysis.

The combination of factors with the strongest explanatory power was identified as the
E-Commerce Index, the Innovation Activity Index, and the Business Process Digitalization
Index. This model is characterized by a very high coefficient of determination (R? = 0.9974)
and the highest adjusted coefficient of determination (Adjusted R? = 0.9896), indicating that
ECL IAI and BPDI, taken together, most comprehensively explain changes in the output of
small enterprises. Given the limited number of time-series observations, these results should
be interpreted as exploratory rather than definitive. At the same time, the significance level
of the model’s F-statistic (Significance F = 0.0649) is below 0.1, which suggests statistical
significance at the 10% level. This result indicates that, for small enterprises, the most
important dimensions of digitalization are associated with the expansion of sales channels,
product and process renewal, and the minimal yet effective automation of internal

organizational management.

Chart Ne5. Adjusted Coefficients of Determination of Three-Factor Models for Small
Enterprises
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Source: Compiled by the author based on the results of the econometric analysis.

In the case of small enterprises, the high relevance of the E-Commerce Index indicates
that the most direct and economically effective channel of digital transformation is associated

with integration into the online environment. The use of websites and the development of
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web-based sales enable small enterprises to overcome geographical limitations, reduce the
costs of reaching customers, expand market access, and achieve economies of scale with
relatively limited investment. For small enterprises, which often lack extensive physical
infrastructure or large distribution networks, e-commerce becomes one of the most realistic

mechanisms for market positioning, sales growth, and the creation of competitive advantage.

Scheme Nel. Three-Stage Model of Output Growth for Small Enterprises

Establishing the Foundation Expanding the Market ey | o, —
of Digital Infrastructure through Digital Channels P 9
Website Use and Web- Technologically Upgrading

Ensuring Internet Access Based Sales Production

Source: Compiled by the author based on the results of the econometric analysis.

For small enterprises, ensuring internet access acquires decisive importance at the
initial stage of digital transformation. The internet creates the prerequisite for the effective
use of online commercial platforms, the development of digital communication, and the
introduction of data-driven work processes. The inclusion of the Innovation Activity Index
in the model indicates that, for small enterprises, innovation does not always imply complex,
costly, or high-technology solutions. In the given context, innovation activity may be
expressed in product improvement, service renewal, changes in marketing approaches, the
use of new forms of customer interaction, or the optimization of internal processes. These
types of innovations are relatively accessible and flexible for small enterprises, as they require
less substantial capital investment, while still being capable of exerting a direct impact on
enterprise performance. Accordingly, for small enterprises, innovation activity is regarded as
an important factor in enhancing competitiveness and increasing output under conditions of
limited resources.

The modelling results for small enterprises also show that advanced digital
technologies, such as artificial intelligence, the Internet of Things, or Big Data, do not
constitute the principal determinants of output in this segment. This circumstance does not
mean that these technologies lack significance for small enterprises. On the contrary, it
indicates that the majority of small enterprises are still at a stage of digital transformation
where the main economic effect is achieved through the use of more basic and practically
accessible digital tools. Accordingly, at this stage, the priority of digital development for small
enterprises should be the strengthening of e-commerce, the promotion of innovation activity,
the improvement of the quality of internet infrastructure, and the gradual automation of

internal processes.

73



In the subsection “Econometric Model for Medium-Sized Enterprises”, the
econometric model constructed for medium-sized enterprises is examined, with the aim of
determining which digital factors best explain changes in the output indicator of medium-
sized enterprises. Medium-sized enterprises acquire particular significance in the research
because they represent a transitional, yet strategically important, segment between small and
large enterprises. Compared with small enterprises, they possess greater organizational
capacities, a relatively broader resource base, and a stronger need for process structuring,
while, compared with large enterprises, they retain greater flexibility and adaptability. For
this reason, modelling medium-sized enterprises makes it possible to assess how digital
technologies are transformed into real economic outcomes in a segment that has already
moved beyond the level of basic digitalization and is progressing toward more systemic,
organizationally integrated digital transformation.

As a result of model testing for medium-sized enterprises, it was revealed that the
economic effect of digital transformation in this segment is associated relatively less with
merely expanding digital access to the market and more with increasing internal efficiency,
the structural digitalization of business processes, innovation activity, and the use of advanced

technologies.

Table Ne4. The Two Best Models for Medium-Sized Enterprises According to Adjusted
Determination and the F-Statistic.

Model (3 Factors) R? Adj R? Significance F
IAI + BPDI + ADTI 0.9999 0.9996 0.0119
ECI + BPDI + ADTI 0.9997 0.9989 0.0211

Source: Compiled by the author based on the results of the econometric analysis.

According to the analysis of variance and the adjusted coefficient of determination,
the highest explanatory power for explaining the dynamics of output in medium-sized
enterprises was demonstrated by the three-factor combination comprising innovation
activity, business process digitalization, and the use of advanced digital technologies. Among
the 10 tested models, the best result was obtained by the IAI + BPDI + ADTI model, whose
adjusted coefficient of determination is practically close to the maximum (Adjusted R? =
0.9996), while the significance level of the F-statistic (Significance F = 0.0119) indicates that
the model as a whole is statistically valid even at the strict 5% significance level. This means
that the vast majority of changes in output among medium-sized enterprises can be explained
by the extent to which the enterprise acts innovatively, the degree to which its internal
management and operational architecture is digitalized, and the extent to which it uses high-

level data-driven technologies.
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Chart Ne6. Adjusted Coefficients of Determination of Three-Factor Models for Medium-Sized
Enterprises
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Source: Compiled by the author based on the results of the econometric analysis.

The inclusion of the Innovation Activity Index in the best-performing model indicates
that, for medium-sized enterprises, innovation assumes a more structured and systemic
character. Whereas in small enterprises innovation may often manifest itself in the form of
simple product-related or marketing changes, in medium-sized enterprises it is more closely
associated with the technological upgrading of production, the reorganization of processes,
improvements in supply and distribution, modern practices of information processing, and
the enhancement of the quality of managerial decision-making.

The Business Process Digitalization Index emerges as a particularly important
determinant in medium-sized enterprises. The use of ERP and CRM systems in this segment
no longer represents merely the automation of an individual function, rather, it reflects the
structural coherence of the enterprise’s internal processes and the integrated management of
operations. An ERP system ensures the planning of resources and the coordination of
financial, warehouse, logistical, and administrative operations, while a CRM system improves
the management of customer relations, sales processes, and service quality.

The presence of the Advanced Digital Technologies Index in the best-performing
model is particularly important, as it shows that medium-sized enterprises are moving toward
a stage of digital development in which basic infrastructure or e-commerce alone is no longer
sufficient. The Advanced Digital Technologies Index combines areas such as artificial
intelligence, the Internet of Things, and Big Data. These technologies create opportunities for
data-driven operations, process monitoring, analytical decision-making, and optimization. In
medium-sized enterprises, their use means that the organization is beginning not only to
digitalize operations, but also to transform data into a strategic resource.

Within this triad, each component - IAI, BPDI, and ADTI, performs a distinct yet

interrelated function. Business process digitalization addresses the question of how
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coherently and integratively the enterprise’s internal operations are managed, advanced
digital technologies strengthen the capacity for data analysis, automation, and optimization,
while innovation activity determines how the enterprise uses this technological and
organizational foundation for development, product improvement, market positioning, and

business model renewal.

Scheme Ne2. Three-Stage Model of Output Growth for Medium-Sized Enterprises

Market Expansion through Efficient Management of . P
Digital Channels Operations LR BRI (TR T P S
Use of websites and web- Use of ERP and CRM Use of IoT, Al, and Big Data
based sales systems

Source: Compiled by the author based on the results of the econometric analysis.

The results obtained in subsection 3.3 demonstrate that medium-sized enterprises are
at a relatively advanced stage of digital transformation, where the achievement of economic
outcomes is no longer dependent solely on internet infrastructure or minimal engagement in
the digital environment. For this segment, the systemic digitalization of internal processes,
the use of ERP/CRM-type managerial infrastructure, the integration of advanced
technologies, and the strengthening of innovation activity become decisive. The optimal
model of digital transformation for medium-sized enterprises is based on three main
directions: the integrated digitalization of operational processes, the use of advanced data-
driven technologies, and the economic realization of digital opportunities in the areas of
market development or innovation. Thus, the subsection on medium-sized enterprises shows
that this segment is the one that most clearly succeeds in capitalizing on digital technologies
and transforming them into real factors of output growth.

In the subsection “Econometric Model for Large Enterprises”, the econometric model
constructed for large enterprises is examined, with the aim of determining which digital
factors best explain changes in the output indicator of large enterprises. Large enterprises
carry a distinct significance in the research, as, compared with small and medium-sized
enterprises, they possess broader financial, organizational, technological, and human
resources. At the same time, their activities are characterized by a more complex internal
structure, multi-level management systems, an expanded value chain, and a higher demand
for process coordination. Accordingly, modelling large enterprises makes it possible to assess
how digitalization operates in a segment where the capacity to implement digital technologies
is relatively high, yet their effective use depends on strategic integration, process

manageability, and the realization of innovation potential.
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As a result of model testing for large enterprises, it was revealed that the economic
effect of digital transformation in this segment is formed within a relatively complete chain
of digital maturity. Unlike small enterprises, where e-commerce and basic digital tools acquire
decisive importance, in the case of large enterprises, output growth is better explained by a
combination of factors that simultaneously encompasses digital infrastructure, the
digitalization of internal management, innovation activity, digital market channels, and
advanced technologies. This indicates that, in large enterprises, digital transformation is no
longer merely a matter of technological accessibility or the implementation of individual
systems. Rather, it becomes a determinant of organizational development, operational

efficiency, and strategic competitiveness.

Table N°5. The Two Best Models for Large Enterprises According to Adjusted Determination
and the F-Statistic.

Model (3 Factors) R? Adj R? Significance F
IUI + IAI + BPDI 0.9992 0.9966 0.0371
IUI + ECI + ADTI 0.9975 0.9899 0.064

Source: Compiled by the author based on the results of the econometric analysis.

Of the 10 possible three-factor models tested, two models were identified for large
enterprises whose adjusted coefficients of determination are high and whose F-test
significance levels are below 0.1. This indicates that both models are statistically valid as a
whole at the 10% significance level, while the first model is also valid at the 5% level. The
best result was shown by the IUI + IAI + BPDI model, with a coefficient of determination of
R? = 0.9992, an adjusted coefficient of determination of Adjusted R? = 0.9966, and an F-
statistic significance level of Significance F = 0.0371. These indicators confirm that the
combination of the Internet Usage Index, the Innovation Activity Index, and the Business
Process Digitalization Index explains the output dynamics of large enterprises with a very
high degree of accuracy.

The substantive logic of the first model is based on three interrelated components of
digital transformation. The Internet Usage Index reflects the quality of digital infrastructure
and the enterprise’s basic technological readiness. For a large enterprise, internet
infrastructure is not merely a means of communication it constitutes an essential foundation
for network coordination, data exchange, remote management, the use of digital platforms,
and the integration of internal and external processes. Thus, internet use in large enterprises
creates the technological foundation upon which more complex managerial and production-

related digital systems can be built.
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In the same model, the Innovation Activity Index indicates that output growth in
large enterprises is significantly associated not only with the maintenance of existing
processes, but also with the renewal of products, services, technological processes, and
organizational practices. In large enterprises, innovation activity manifests itself in a more
extensive and structured form, as they possess greater resources for research and
development, technological investment, the introduction of new products, and process
modernization. Accordingly, in this segment, innovation represents not only a means of
market adaptation, but also one of the key mechanisms for expanding production, increasing
productivity, and strengthening competitive position.

The inclusion of the Business Process Digitalization Index in the best-performing
model confirms that the economic outcomes of large enterprises are closely linked to the
systemic digitalization of internal management, resource planning, and customer relations.
ERP- and CRM-type systems acquire particular importance in large enterprises, since the
scale of activity requires the processing of large volumes of information, the standardization
of processes, the coordination of different departments, and rapid decision-making. Under
such conditions, the digitalization of business processes reduces administrative losses,
improves resource allocation, increases process transparency, and creates a more flexible
management system. For this reason, the combination of internet use, innovation activity,
and business process digitalization reflects, for large enterprises, the chain of digital maturity
that genuinely transforms the enterprise’s output capacity.

Chart 7. Adjusted Coefficients of Determination of Three-Factor Models for Large Enterprises
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Source: Compiled by the author based on the results of the econometric analysis.

A comparison of the two successful models shows that, for large enterprises, the
Internet Usage Index emerges as a common determining factor. This means that, despite the
different dimensions of digital transformation, the infrastructural foundation continues to

play a central role. In the first model, internet use is associated with innovation activity and

78



the digitalization of internal management, whereas in the second model it is linked to digital
market channels and advanced technologies. Thus, internet use in large enterprises performs
a linking function among the various components of digital transformation and creates the
basic conditions without which neither the integrated management of internal operations,
nor the expansion of e-commerce, nor the effective use of data-driven advanced technologies
is possible.

Scheme Ne3. Five-Stage Model of Output Growth for Large Enterprises

Establishing the Foundation Market Expansion through Efficient Management of
of Digital Infrastructure Digital Channels Operations
Ensuring high-speed Use of websites and web- Use of ERP and CRM
internet access based sales systems

Implementation of

Data-Driven Optimization .
Innovations

Technological Upgrading of

Use of loT, Al, and Big Data Production

Source: Compiled by the author based on the results of the econometric analysis.

The modelling results for large enterprises also indicate that, in this segment, the
economic effect of digital transformation is more multidimensional than in small and
medium-sized enterprises. Whereas, in small enterprises, output growth is mainly associated
with e-commerce, innovation activity, and the initial digitalization of internal processes, and
in medium-sized enterprises with the systemic digitalization of business processes and the use
of advanced technologies, both directions are simultaneously relevant for large enterprises.
On the one hand, the digital integration of internal processes and innovative renewal are
important on the other hand, the development of digital market channels and the use of data-
driven technologies are equally significant. This result indicates that, for large enterprises,
digital transformation should be understood as a full-scale strategic process encompassing
both internal operations and mechanisms of interaction with the external market.

It is also important to note that, in the case of large enterprises, the mere quantitative
presence of digital technologies does not in itself guarantee efficiency. Economic results are
achieved when digital infrastructure, innovation activity, business process digitalization, e-
commerce, and advanced technologies are interconnected and aligned with the enterprise’s
strategic objectives. Thus, the digital transformation of large enterprises requires not only
technological investment, but also managerial integration, a culture of data management,

organizational coordination, and the results-oriented application of digital solutions.
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Opverall, the results obtained in subsection 3.4 demonstrate that, for large enterprises,
the main digital factors determining output dynamics are internet use, innovation activity,
business process digitalization, e-commerce, and advanced digital technologies. The best-
performing model, IUI + IAI + BPDI, reflects the combined effect of infrastructure, innovative
renewal, and the digitalization of internal management, while the second model, IUI + ECI +
ADTI, captures the relationship between digital infrastructure, market channels, and data-
driven technologies. Accordingly, in the case of large enterprises, the optimal model of digital
transformation is based on two complementary directions: the enhancement of internal
organizational efficiency and the expansion of digital opportunities in the external market.
This subsection shows that the digital development of large enterprises is most effective when
technological infrastructure, managerial processes, innovation activity, and market-oriented
digital channels are formed into a unified strategic system.

In the subsection “Assessment of the Degree of Influence of Factors Affecting Output”,
one of the most important stages of the econometric research is presented: the individual
assessment of the degree of influence exerted by digital factors on output. While the previous
subsections selected the models with the strongest explanatory power for small, medium-
sized, and large enterprises and assessed their overall statistical validity, this subsection shifts
the focus to the independent effect of each explanatory factor. At this stage, the values of the
regression coefficients, their signs, standard errors, t-statistics, and p-value indicators are
analysed. This approach makes it possible to assess not only how well the model as a whole
explains changes in output, but also which specific digital factor plays a decisive role, in what
direction it operates, and how robust its influence is.

The dissertation employs a semi-logarithmic, or log-linear, regression model, in which
the dependent variable - enterprise output is expressed in the form of the natural logarithm.
This specification is particularly important for the interpretation of the results, as it allows
the coefficients of the explanatory variables to be considered as indicators of growth rates.
Specifically, a one-percentage-point change in a digital factor may be interpreted as a
percentage change in output. Such an approach enhances the economic interpretability of the
model and makes it possible to compare the marginal effects of digital factors across
enterprises of different sizes.

In the case of large enterprises, the most evident and statistically significant effect was
identified in relation to the Internet Usage Index. According to the model, a one-percentage-
point increase in the Internet Usage Index, other conditions being equal, increases the output
of large enterprises by an average of 8.63%. This factor is statistically significant at the 10%
significance level, indicating that, in large enterprises, the quality of digital infrastructure is

directly associated with an increase in the volume of production and services.
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Table N°6. Assessment of the Significance of Factors in the Econometric Models for Large
Enterprises

Coefficients Standard Error t Stat P-value
Intercept 2.98 0.71 4.19 0.149
IUI 8.63 0.95 9.05 0.070
IAI -2.3 0.35 -6.56 0.096
BPDI 0.5 0.23 2.38 0.252

Source: Compiled by the author based on the results of the econometric analysis.

Unlike small and medium-sized enterprises, where the internet often appears merely
as a basic technological prerequisite, for large enterprises it constitutes a critical operational
resource. large companies operate through extensive supply chains, multi-tiered
management systems, remote branches, large volumes of data, and complex coordination
requirements. Under such conditions, high-speed and stable internet infrastructure reduces
operational disruptions, improves data synchronization, enhances the timeliness of
managerial decision-making, and ultimately creates the prerequisites for output growth.

The corresponding regression equation was constructed:

In(OUT) = 2.98 + 8.63 X [UI + 2.30 X IAI + 0.50 x BPDI

In the model for large enterprises, an interesting and substantively significant result
is the negative coefficient of the Innovation Activity Index. According to the model, a 10-
percentage-point increase in innovation activity is associated, in the short term, with an
approximately 23% decrease in output, and this effect is statistically significant at the 10%
level. At first glance, this result may appear contradictory, however, it can be logically
explained through the J-curve effect and Solow’s productivity paradox. In large enterprises,
the introduction of innovation is often associated with high initial costs, temporary
disruptions to work processes, the need for staff retraining, the restructuring of organizational
structures, and the piloting of new technological systems. Therefore, at the initial stage of
innovation, a negative short-term effect on output may be observed, while its full benefits
may become evident over a longer period.

In the model for large enterprises, the Business Process Digitalization Index has a
positive, although statistically relatively weak, effect. According to the coefficient, a 10-
percentage-point increase in BPDI raises output by approximately 5%, however, its p-value
is high, and a robust statistical confirmation of its independent effect cannot be established.
This result can be explained by several circumstances. On the one hand, in some large
enterprises, ERP- and CRM-type systems have already been implemented for several years,
which may indicate a certain “saturation effect” in other words, additional improvements no

longer generate the same immediate effect as at the initial stage of implementation.

81



Overall, the results for large enterprises show that the main digital foundation of
output growth in this segment is infrastructural capacity and the quality of network
coordination. The high coefficient of internet use points to the effect of economies of scale:
the larger the enterprise, the more stable digital connectivity is transformed into increased
efficiency in production, logistics, data exchange, inventory management, financial
operations, and partner networks. At the same time, the negative short-term effect of
innovation activity indicates that, for large enterprises, digital transformation is not a source
of immediate profit, but rather a costly, long-term investment process whose results become
visible with a time lag.

In the case of medium-sized enterprises, the subsection revealed the most balanced
and economically effective picture of digital transformation. Medium-sized enterprises most
clearly demonstrate the capacity to capitalize on technologies because, on the one hand, they
possess sufficient resources to invest in advanced technologies and management systems,
while, on the other hand, they retain organizational flexibility compared with large

enterprises.

Table No7. Assessment of the Significance of Factors in the Econometric Models for Medium
Enterprises

Coefficients Standard Error t Stat P-value
Intercept 8.57 0.04 196.02 0.003
1AI 0.80 0.16 5.18 0.123
BPDI 2.24 0.12 18.3 0.035
ADTI 2.4 0.26 9.25 0.069

Source: Compiled by the author based on the results of the econometric analysis.

According to the model, in medium-sized enterprises the highest marginal return is
associated with the Advanced Digital Technologies Index, which includes artificial
intelligence, the Internet of Things, and Big Data. A 10-percentage-point increase in ADTI
leads to an approximately 24% increase in output and is statistically significant at the 10%
significance level. This result confirms that, in medium-sized enterprises, advanced
technologies no longer represent merely experimental or symbolic innovation. Rather, they
are effectively transformed into factors that enhance productivity, operational control,
demand forecasting, quality management, and supply chain flexibility.

The corresponding regression equation was constructed:

In(OUT) = 8.57 4+ 0.80 x Al + 2.24 x BPDI + 2.4 X ADTI

In the model for medium-sized enterprises, the Business Process Digitalization Index
emerges as the most robust and reliable factor. Its coefficient is 2.24, and its statistical
significance is confirmed at the 5% level. This means that a 10% improvement in the use of
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ERP and CRM systems that is, in the digitalization of business processes increases the output
of medium-sized enterprises by approximately 22.4%. This result is particularly important
because one of the main challenges for medium-sized enterprises is the management of
growth. As the scale of activity expands, the complexity of coordinating operations, planning
resources, organizing financial and logistical processes, managing customer relations, and
administering sales also increases. It is precisely at this stage that ERP and CRM systems create
the foundation for data-driven management, reduce operational losses, increase process
standardization, and make output growth more sustainable.

In medium-sized enterprises, the Innovation Activity Index has a positive, although
comparatively less intensive and statistically less robust, effect. A 10-percentage-point
increase in this index raises output by approximately 8%. However, the p-value indicates that
this effect is less pronounced compared with other factors. This result may be explained by
the fact that, in medium-sized enterprises, the effect of innovation is already partly reflected
in the indices of advanced technologies and business process digitalization. In other words, in
this segment, innovation is often not an independent and separate process, but rather an
accompanying outcome of technological re-equipment and the improvement of operational
systems. Nevertheless, the positive sign confirms that innovative openness remains a
necessary precondition for growth in medium-sized enterprises.

According to the results for medium-sized enterprises, this segment may be assessed
as the “golden mean” of digital transformation. Compared with small enterprises, medium-
sized enterprises possess greater financial and organizational resources for implementing
ERP/CRM systems, artificial intelligence, IoT, and data analytics, while, compared with large
enterprises, they do not have such heavy and inert infrastructure that would hinder the
adoption of innovation. As a result, medium-sized enterprises transform digital tools into real
added value most effectively. Their growth formula is based on the systemic digitalization of
business processes, the integration of advanced technologies, and the maintenance of

innovative openness.

Table N°8. Assessment of the Significance of Factors in the Econometric Models for Small

Enterprises
Coefficients Standard Error t Stat P-value
Intercept 10.11 0.13 80.56 0.008
ECI -32.83 1.60 -20.58 0.031
1AI 18.24 1.19 15.34 0.041
BPDI 3.70 1.06 3.51 0.177

Source: Compiled by the author based on the results of the econometric analysis.
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According to the model, the strongest positive effect on the output of small enterprises
is exerted by the Innovation Activity Index. A one-percentage-point increase in the IAl leads
to an approximately 18.24% increase in output, and this effect is statistically significant at the
5% level. This result confirms the fundamental logic of small business development: a small
enterprise cannot rely on economies of scale, cannot make substantial investments in
advanced technologies, and often does not possess a broad infrastructural base. Its main
competitive advantage lies in flexibility, rapid adaptation, a niche product, a unique form of
service, marketing innovation, or a small but effective improvement in processes. For this
reason, innovation activity in small enterprises is characterized by particularly high marginal
returns.

The corresponding regression equation was constructed:

In(OUT) = 10.11 — 32.83 X ECI + 18.24 x IAl + 3.7 X BPDI

In the model for small enterprises, the most noteworthy result is the sharply negative
effect of the E-Commerce Index. A one-percentage-point increase in ECI is associated with
an approximately 32.83% decrease in output, and this effect is statistically significant at the
5% level. Superficially, this result may appear illogical, however, it can be interpreted
economically in several ways. When small enterprises move into the online environment,
they often lose their local advantage and enter into direct competition with medium-sized
and large enterprises. E-commerce increases price transparency, reduces margins, and
requires additional expenditures on platform commissions, logistics, digital marketing,
customer service, and channel management. For a small team, the simultaneous management
of physical and digital channels is often difficult, as a result of which the digital sales channel
may, at the initial stage, generate more costs than benefits. Thus, this result points to the so-
called negative effect of scale and platform-related risks, which manifest themselves
particularly acutely in small enterprises.

At the same time, the negative coefficient of e-commerce should be interpreted with
caution. Under conditions of a short time series, high sensitivity to individual observations,
and possible multicollinearity among digital indices, the sign and magnitude of ECI may
reflect not the generally negative nature of e-commerce, but rather short-term adaptation
costs, the effect of channel substitution, structural imbalance, or a situation in which the
growth of online sales is not sufficiently supported by logistical, marketing, and operational
readiness. Accordingly, the result should not be interpreted as a rejection of e-commerce. On
the contrary, it shows that, for small enterprises, the transition to e-commerce requires a
prepared strategy, cost management, assessment of platform-related risks, and appropriate
support from internal processes.

In small enterprises, the Business Process Digitalization Index has a positive, although

statistically unstable, effect. According to the model, a 10% increase in BPDI potentially
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increases output by 37%, however, the high p-value indicates that this result is not statistically
robust. This circumstance points to the initial and fragmented nature of digitalization in small
enterprises. In many cases, the use of ERP/CRM-type systems in small enterprises is limited
to individual functions, such as accounting, simple administrative record-keeping, or partial
management of the customer database, and does not encompass the entire value chain.
Therefore, such digitalization does not yet generate a sufficiently strong and stable economic
effect on output. For small enterprises, what is decisive is not merely the existence of a digital
tool, but the quality and scale of its implementation, organizational readiness, and its
connection with sales, production, finance, and customer relationship processes.

The comparative analysis of the subsection demonstrates that digital transformation
in Georgia’s business sector is not a homogeneous or linear process. Enterprise size emerges
not only as a quantitative but also as a qualitative determinant, since the same digital factor
produces different economic outcomes in enterprises of different sizes. For small enterprises,
innovative flexibility is decisive, although platform-related and scale risks associated with e-
commerce are high. For medium-sized enterprises, the most effective factors are systemic
digitization, business process automation, and the use of advanced technologies. For large
enterprises, the main foundation of output growth is the strength of digital infrastructure,
global connectivity, and the effect of scale, although innovations may be associated with
transition costs in the short term.

The results obtained in subsection 3.5. confirm that the economic effect of digital
transformation emerges when digital infrastructure, business process digitalization,
innovation potential, and advanced technologies are formed into a mutually compatible
system. The implementation of an individual technology is not sufficient, what is decisive is
its connection with the enterprise’s strategy, organizational capabilities, market positioning,

and quality of management.

Conclusions and Recommendations

The dissertation provides a theoretically substantiated and empirically grounded
assessment of digital transformation in Georgia’s business sector. The research confirms that
digital transformation is not limited to the use of individual technological tools, but involves
the transformation of business models, value creation mechanisms, customer relations, and
internal organizational processes.

On the basis of the econometric analysis, the null hypothesis, according to which the

level of digitalization has no statistically significant effect on enterprise output, was rejected.
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The research confirmed that digital factors affect the economic performance of enterprises,
however, their impact differs according to enterprise size and the specific direction of digital
development.

The alternative hypothesis was partially confirmed, since not all digital factors were
found to have an equally positive and statistically significant effect across enterprises of all
sizes. The positive effect of the Internet Usage Index was most clearly confirmed in large
enterprises; the effect of business process digitalization and advanced technologies was
confirmed in medium-sized enterprises and the effect of innovation activity was confirmed
in small enterprises. Accordingly, the assessment of the research hypotheses showed that the
economic effect of digital transformation is neither universal nor linear. It depends on
enterprise size, the level of digital maturity, organizational readiness, and the quality of use
of a specific technology.

Within the framework of the research, composite indices for evaluating digitalization
were developed: the Internet Usage Intensity Index (IUI), the Business Process Digitalization
Index (BPDI), the E-Commerce Integration Index (ECI), and the Advanced Digital
Technologies Index (ADTI). This approach made it possible to conduct a multidimensional
assessment of digitalization and to analyse its impact in a differentiated manner on the output
indicators of small, medium-sized, and large enterprises.

The analysis of Georgia’s business sector revealed the so-called “digital paradox”™
despite relatively broad access to the internet and the use of digital communication channels,
the level of systemic digitalization of internal business processes, as well as the adoption of
ERP/CRM systems, Big Data, artificial intelligence, and other advanced technologies, remains
low in enterprises. As a result, in many enterprises, digitalization remains a fragmented,
superficial, and not strategically integrated process.

Econometric modelling showed that the impact of digitalization on enterprise output
is not homogeneous. In small enterprises, innovation activity is of particular importance, since
the competitive advantage of small enterprises is primarily based on flexibility and rapid
adaptation. In medium-sized enterprises, the economic effect of business process
digitalization and advanced technologies was most clearly identified, indicating that this
segment capitalizes on digital technologies most effectively. In large enterprises, by contrast,
the dominant factor was found to be the intensity of internet use, which is associated with
economies of scale, the management of complex supply chains, and the rapid exchange of
data.

The research also showed that the main barriers to digital transformation in Georgia
are related not only to financial or technological constraints, but also to a lack of digital
competencies, a shortage of qualified personnel, weak managerial vision, orientation toward

short-term results, and the absence of a digital strategy. The digitalization accelerated during
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the COVID-19 period was, in many cases, reactive in nature and, in many enterprises, did not
evolve into a long-term digital strategy.
On the basis of the research, the following recommendations are formulated in the

dissertation:

e  State policy should move from infrastructural support toward the development of the
digital ecosystem, which implies not only improving access to the internet, but also
supporting software adoption, digital management, data analytics, and technological
consulting.

e  Support mechanisms should be differentiated according to enterprise size. For small
enterprises, priority should be given to supporting innovation activity and initial digital
tools for medium-sized enterprises, to the implementation of ERP/CRM systems and
advanced technologies and for large enterprises, to the strategic management of
innovation processes and the long-term effectiveness of technological investments.

e  Support for e-commerce among small enterprises should be comprehensive. The mere
creation of a website or an online store is not sufficient. Practical assistance is required
in the areas of logistics, digital marketing, payment systems, platform-related costs, and
customer service.

e For medium-sized enterprises, particular attention should be focused on the
digitalization of business processes. The implementation of ERP and CRM systems will
contribute to resource planning, the improvement of customer relations, the reduction
of operational costs, and the development of data-driven management.

e  The use of advanced digital technologies should be encouraged particularly among
medium-sized enterprises, since, according to the research findings, it is precisely in this
segment that the clearest economic effect of Al, IoT, and Big Data is observed.

e It is essential to develop digital management competencies. The acquisition of
technologies cannot ensure results if the enterprise lacks the relevant knowledge
required for their management, integration, and transformation into economic
outcomes.

e Enterprises should overcome fragmented digitalization and develop a digital
transformation strategy. The use of individual tools should be linked to the enterprise’s
overall business model, sales, internal processes, customer relations, and innovative
development.

e At the regional level, targeted digital support programmes need to be developed, since
digital infrastructure, access to human resources, and the technological readiness of

enterprises differ across regions.
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