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I OBIIA XAPAKTEPUCTHUKA HA TUCEPTAIIMOHHUSA TPY [

AKmyanuocm U 3HaUuUMocm Ha memama Ha ()ucepmauuounu}l mpyd

busHechT € OCHOBHUSAT CTHJI0 HA HAIIMOHAIHUTE U ri00anHata nkoHoMuku. B EBpora,
OousHechT € npencrtaBeH npenumMHo or MCII, kouto O6uBaT ompenenstHd Kato rpbOHAKBT Ha
eBpoIelickaTa MKOHOMMKA mopaau ¢akra, 4e ChCcTaBiIsiBaT okojo 99% or OusHeca Ha
KOHTUHEHTA U OCUTYpsBAT Hal 85 MiH. paboTHH MecTa (European Commission, 2023).

[Ipe3 nmocienHoTo Aecerusierne odaye, OU3HECHT € M3MPABEH Mpe] peaulla MPOMEHH,
YUUTO OCHOBEH JBUIaTel € HMMEHHO TEXHOJIOTMYHUAT IPOrpec, KOWTO Cbhb3Jane HOBU
peaHOCTH U BbBeJle B oOpaienne HoBU nmoHATHs kKaTto MuTepHer Ha Hemata (IoT), n3kycrBen
unteneHt (MWU/AI), xubep-pusnyecku cucteMu, OOJaYHM TEXHOJOTHUH, TOJIEMH JaHHU M
npyru. l'opecmoMeHaTUTe TMOHSATUS 3a€IHO C MHOTO JIPYrM ca YacT OT 4YeTBbpTaTa
UHAycTpHaiHa pepontonus wim Uuaycrpus 4.0.

Ot camoro HaummeHoBanue ,,Wunyctpus 4.0 ce moapa3Oupa, ye KOHIICHIUATA €
HacoueHa KbM HHAycTpusara, a 4.0 mpeacraBisBa mpenpaTka KbM pa3Butuero Ha MKT
texHonoruure web 1.0, web 2.0, web 3.0, web 4.0, a “4° o0o3HauaBa Ha4yaj0TO Ha HOBA
unaycrpuanHa pesontonus (Ilonosa u xonextus, 2018, ¢.5), KOATO ce CBbP3Ba C MOBUILIABAHE
HUBOTO Ha JUTUTAIM3AIMS BbB BCHUUKM Mporecu. M ako 3a pa3BUTHETO HA IBPBUTE JIBE
WHIYCTpPHAIIHU PEBOJIOLMU ca OWiIM HEeoOXOAMMHM JBa BEKa, TO TpeTaTa W 4YeTBbpTaTa ce
CIIyyBaT B PaMKHUTE Ha MOCIEAHUTE TPU JleceTueTus. Ta3u JuHAMUKa € MPSKO CIEICTBHE OT
CKBbCSIBAHETO Ha IMKbJa Ha pa3paboTKa Ha HOBU TEXHOJIOTMHM W MPOAYKTH, HApacTBALIUTE
M3MCKBAaHUS Ha MOTPEOUTENINTE U HEOOXOAMMOCTTa OT Cbh3JaBaHE Ha MO-KOMIUIEKCHU
MIPOJYKTH, KOETO Ha CBOH peJl MOCTaBs BCE MO-BUCOKU M3UCKBAHUS KbM OM3HEC OPraHU3aluuTe
110 OTHOIIEHUE Ha CPOKOBE, KAUECTBO, CTENEH Ha MEPCOHATN3ALINS HAa IPOJAYKTUTE U YCIYTUTE
u ap. O6ssenara npe3 mapt, 2020r. nangemus COVID-19 (WHO, 2020) nocnyxu kaTo cTpec
TeCT Ha OW3HEC OpraHU3alMUTEe B CBETOBEH Mallad, pe3yiTaTuTe OT KOWTO IMOTBBPIUXA
HE0OXOIUMOCTTa OT BBBEXJAHE HAa NPOMEHHM B OW3HEC MOJENWTEe, IUTHUTAIH3aIUs Ha
MIPOLIECUTE U MPECTPYKTYPUPAHE HA BEPUTUTE 3a Ch3/1aBaHe Ha cToMHOCT. Criopel MpoBeeHa
ankera Ha McKinsey mpe3 2020r. cpex Ham 400 koMmaHWUM OT ISIT CBSIT, TEXHOJIOTHHTE
Oasupanu Ha WHayctpus 4.0 3HAYMTENIHO ca TMOMOTHAJIM M TPOJIBIDKABAT Ja MomaraTr Ha
MpennpusaTHsATa 3a aJanTHpaHe Ha OW3HeC MPOIECHUTe WM CHOPSIMO HOBOCH3JAnara ce
nangemMuyHa oocranoBka (Agrawal et al. 2021). Te3u TenaeHIMN HapaBUxa HEOOXOIMMOCTTA
ot mpexoja kpM Uunyctpus 4.0 uMmepaTiBeH 3a BCHUKHA OM3HEC OpraHu3allii B HAIIMOHAJICH,
€BPOIEHCKH U CBETOBEH Mallad, KOUTO MCKAT J1a 3a1a3aT CBOSITA KOHKYPEHTOCIIOCOOHOCT U J1a

rapaHTupar CBOCTO CbIICCTBYBAHE U YCTOI\/'I'—II/IBOTO CH pa3BUTHUC.



NMenHO mopamu Topenm3OpoeHHUTEe NpUYWHHU, KoHuenmuara 3a Wuamyctpus 4.0 ce
XapakTepHu3upa ¢ Bce Mo-rojisiMa 3Ha4MMOCT U Y Hac, I0Ka3aTeICTBO 3a KOETO € pazpaboTeHara
oT MuHucTepcTBO Ha HKOHOMHMKarta M HHIycrpuara (2017), Konuenmust 3a mmdposa
Tpanchopmaius Ha Obarapckara uaayctpust (Maayctpus 4.0) ¢ xopuzont 2017-2030r., kosiTo
€ IIbpBaTa CTHIKA Ha AbPXKAaBHO HUBO KbM pa3paborBaHeTo Ha CTpaTerus 3a y4acTUETO Ha
bearapus B YerBbpraTa MHAYCTpPUAJIHA PEBOMIOLUA. J[pyr CTpaTermn4ecKkd JOKYMEHT Ha
HAIIMOHAJHO HMBO, MOJYEpTaBall HEOOXOJWMOCTTa OT TO3W MHIYCTPUAJIEH IPEeXoJ] 3a
ObJrapckata nKoHOMHKa ¢ Hamumonanna nporpama nudposa bearapus 2025 (MuHucTepcTBO
Ha TpaHCIopTa U cboOmenusTa, 2019), cpen unnTo oCHOBHU 11esv € UMeHHO “TludpoBusupane
Ha OBJATapCKUTE MPOMUILICHH CEKTOPU M CBBP3aHUTE C TSAX YCIIYTH U pa3BUTHE HA UKOHOMHKA,
OCHOBaHa Ha JaHHU®. Makap U ocb3HaTa BaXHOCTTa U HEOOXOJUMOCTTA OT IPEXOJA KbM
Wunyctpus 4.0, nOpakTUYECKUTE MEPKH, HAChpyaBallld TO3M IMPEXOJ Ha HALUHWOHAIHO,
OTpacjIOBO U OPraHU3AILMOHHO HUBO Ca BCE OUIE B HAYaJIHU CTaJHH, IOpaau KoeTto bbiarapus u
OBATapCKUAT OM3HEC 3HAYMTEITHO M30CTaBa IO OTHOIICHHWE HA PEHIa BAXHU TOKA3aTeINH,

CUMTaHU 32 NPEJIOCTaBKH 3a ycIenHus npexoa kbM Muaycrpus 4.0, kakTo cienBa:

® [[vp6o, IUTUTATHUTE YMEHHS U KOMIIETEHTHOCTH Ha YOBELIKHUS KallUTall ca OT ChILECTBEHO
3HAYEHUE 3a aJanTHpaHe KbM U3uckBaHusiTa Ha MHyctpus 4.0 1 ycrelieH HHAyCTpuasieH
npexon. [lo cBbp3anuTe ¢ TOBa nokasarenu, bbiarapus ce kiacupa Ha 26-To MsICTO OT 27-
Te cTpanu-wieHkd Ha EC, xato cien Hes e camo PymbHus (DESI, 2024). Exsa nouru 8%
OT HaceleHUEeTO Ha bbiarapus nputexaBa Haj cpeJHUTE HU(POBU YMEHMs IpU CpeleH
nporeHT 3a EC 27%; camo 9% ot Owbarapckute npeanpustus npu cpentno 22% 3a EC
ocurypsBar o0yuenue o UKT Ha cBoute ciyxurenu (DESI, 2023).

® Bmopo, uudpoBU3aLMATa Ha OM3HEC MPOLIECUTE Ype3 BHEAPSBAHE HA XapaKTEPHUTE 3a
Wupyctpus 4.0 TeXHOIOTUU KaTo 00JIAYHU M3YKCICHUS, MHTEpHET Ha HelllaTa, U3KyCTBEH
MHTEJEKT U Jp. IPEACTaBIsABAT OCHOBHA CTHIIKA KbM YCIEIIHNS UHIyCTpuaeH npexo. [1o
MOKAa3aTeNsAT ,,MHTErpUpaHe Ha HU(POBU TEXHOJIOTMU™“ OT OM3Heca, yacT oT MHiekca Ha
HaBJIM3aHE HAa MU(PPOBH TEXHOJIOTHH B MKOHOMUKaTa 1 obuiectBoto (DESI), bbarapus e
OTHOBO TpEIMNOoCcieHa ChbC CTOHHOCT Ha uHAekca 15,5, mpu cpenna 3a EC 36.1 (DESI,
2022). MCII B bbarapusi ¢ OCHOBHO paBHHUIIE Ha LU(PPOB MHTEH3UTET T.€. M3IOJI3BAT
Mexay 7 1 9 Buna nudpoBu TeXHOJIOTHH OT 00110 12, ca camo 28.4% npu 57.7% cpenno
3a EC. Camo 20% ot npeanpusiTusita 0OMEHST eNeKTpOHHO nHpopmanus npu 42% cpenHo
3a EC; 13.5% nomsBar obnaunu ycayru npu 38% 3a EC; 3.4% mnonsBar M3KyCTBEH

WHTENEKT Tpu moutd 2 bt moBede cpeano 3a EC (DESI, 2024). Cpen nenure Ha



nudposoto aecermierne Ha EC 3a 2030r. e 75 % ot npyxkectBara B EC na u3nonssar
00JauHu ycImyru/ M3KYCTBEH MHTENIEKT/TOJIeMU MHPOPMAIIMOHHN MacuBU u Ha® 90 % ot
MCII na umar moHe 6a30BO paBHHUIIE Ha HU(POB HMHTEH3UTET, KaTO JBPXKABH KaTO
Ounnanaus 1 J[aHus Beue ca JOCTHTHAIW paBHUINEC Ha MU(PPOB MHTEH3UTET OT 88%
(European Commission, 2021), a 3a bearapus e 28% kbm 2023r.

® 7pemo, npexonsT KkbM UHayctpus 4.0 1 npeau3BUKaTEICTBaTa CBbP3aHU C pealu3aluara
My, U3UCKBaT OTBOPEHOCT KbM M ympasieHue Ha nHoBauuute (Cugno et. al., 2021), Toii
KaTo ¥ CaMHUTE TEXHOJOTHHU CBBP3BAHU C Ta3u PEBOJIOIMUS CE CUMTAT 32 MHOBAaTHUBHU. B
CBILIOTO BpeMe, OBJIrapCKUTE KOMIIAHUU Cca BCE OIIe Cpell ,,CKPOMHHUTE MHOBATOPH U ce
paBHsBar Ha eaBa 20-25% ot Bcuuku koMmnaHuu B crpaHara (binaroes u bosmkues, 2022)
U Makap J1a uMa pazpadboreHa VIHOBaIlMOHHA cTpaTerus 3a MHTEJIIUICHTHA ClIeLUaIn3alus
Ha CTpaHaTa, TO MpakTHYecKara i peanu3anus e cinaba mopaau Juica Ha eQeKTUBHO
CHOJIENISIHE Ha 3HaHUS, ChTPYAHMUYECTBO MEXIy OM3HEC M YHHUBEPCUTETH M aJIeKBaTHA
Hay4YHO-HM3CIIeJIOBATEIICKa HHPPACTPYKTYpa U3BBH cTonunara u ap. (Sterev & Idriz, 2022).
B cpmoro Bpeme mururanHata TpaHchopMamus MOXKE 3HAYMTENHO @ TOA00pH
WHOBAIIMOHHUS TPOIlEC B KOMIIAHUUTE, ako ObJe MMIUIEMEHTHpaHa 4Ype3 XOIUCTHYEH

noaxon (Yordanova, 2024).

B nawparocpoueH mnaH, MacoBOTO ,,M30CTaBaHe Ha OBIATApCKUTE MPEANPHUSITHS IO
OTHOIICHHE BHEJPSBAHETO Ha IU(PPOBU TEXHOJIOTMM 1€ JOBElE [0 HaMalsBaHE Ha
KOHKYPEHTOCIIOCOOHOCTTa UM Ha €BPOIIEHCKUS U CBETOBEH nasap. [lonacTosmiem ObirapckuTe
MPEANpPUATHS ca 4acT OT TOJIEMH MEXIYHapOJHU BEPUTH 3a Ch3JaBaHE HA CTOMHOCT, KOMTO
o0aye Osixa CepruO3HO pa3KJIaTeHU OT MaHJEMHUTa, JINIICATa HAa I'bBKABOCT U HUCKATa CTEIEH Ha
JUTUTATU3alKs. B KOMOWHAIMS ¢ MPOLIECUTE MO MpEeHapeXkaaHe Ha IIo0alHUTe BEpUTU Ha
CTOMHOCTTa, MOKE Ja JIOBeJe A0 M3MECTBAHETO Ha POJHUTE KOMIAHMM OT TX. 3a Ja Obje
MPEeOTBPATEH Ta3W TO3U CLIEHApHil, € HeoOXOAMMO yCH/IME B IOCOKa YCTaHOBSIBAHE Ha
MOArOTBEHOCTTA U 3pEJIOCTTa Ha ObJrapcKkuTe OM3HEC OpraHU3alluy 3a OCBIIECTBSIBAHE HA TO3U
HaJeKalll WHAYCTPUAJIEH TIPeXoJ, C LI OuYepTaBaHE€ Ha CTpaTerMd M HACcOKU 3a
¢dacunutupanero My. Makap KOHLENIMsATa J1a HaOupa MOMYJSIPHOCT B CBETOBEH Maad oT
2011 r. Hacam u Beye AOpU B HIKOU JIbpKaBU Ja ce roBopu 3a Mumgyctpus 5.0, To y Hac
koHuenmuaTa 3a Wunycrpus 4.0 e Bce ome cinabo mMo3Hata MU B HEJOCTaThbuHA CTENEH
IIPUJIOXKEHA, 33 KOETO CBHMJIETENICTBAT U MPEACTAaBEHUTE NaHHU OT MHAeKkca Ha HaBIM3aHE Ha
u(pPOBU TEXHOJIOIUU B MKOHOMMKaTa U obmectBoTo (DESI). ToBa 3akmoueHue € oco0eHo

npuinokumo 3a obarapckute MCII. [To3HaBaHeTo U pUiIaraHETO Ha KOHIICTIIIHTA € TT0-CKOPO



xapakTepHo 3a T xoMmaHuuTe M ToJeMHTE MPOU3BOJCTBEHU KOMITAHWH C YYXICCTPAHHO
yuactue y Hac. Harmacute Ha ObJIrapckuTe OM3HEC OpraHH3alMU Ca, Y€ TEXHOJOTHYHHUTE
pewienus, acounnpanu ¢ Uuaycrpus 4.0 U3MCKBAT roJIeMyU HHBECTULIUH, XapaKTEPU3UPAT Ce C
BHCOKA CIIOKHOCT U €a ChITBTCTBAHU OT CEPHO3HHU TPYAHOCTH IPpH BHeIpsiBaneTo uM. HoBocTTa
Y HEU3BECTHOCTTA Ha TOJI3UTE OT TE3W TEXHOJIOTUH CHIIIO UTPae OIPOMHA POJISi IO OTHOIIICHHE
Ha HUCKaTa CTCIICH Ha BHCAPSABAHCTO UM B GLHFapCKI/ITC komnanuu. He Ha oCJIICAHO MSACTO,
npeaBua HUCKOTO HMBO HaA IO3HABAHC HA KOHLCIIIMATA, KOMIIAHUUTC HC pasnojarat u €
HEOOXOJMMUS HMHCTPYMEHTapUyM Ja OLCHAT Jalld TEXHUTE HMHBECTHIIMA M HAYWH Ha
OopraHu3aiys Ha JeWHOCTTa BCBHIIHOCT IMOJIOMAarar yclemnHus npexoa keM Uumycrpus 4.0,
CIIEZIOBATEITHO HE Ca HAsICHO ChC CTENEHTa CH HAa TOTOBHOCT, KAKTO M C BB3MOXXHOCTHUTE U
MOTEHIIMAJIa CH 3a MOBUINIaBaHeTo . He pasmomnarat u ¢ Hacoku Kak OWxa MOTJIM JIa TTOBHINAT
MOTEHIMajla CH, Taka 4e Ja MOJOOpSAT CTENeHTa CH Ha TOTOBHOCT 3a aJalTHpPaHe KbM
n3nckBanusaTa Ha Maayctpus 4.0. B chI10TO Bpeme, €1Ha OT OCHOBHUTE TIPEHOPBKH B IOKJIaa
Ha EK ,,Bulgaria 2024 Digital Decade Country Report™ (2024) e uMeHHO Oa ce npednodxcam
mepku 3a cmumyaupare na MCII kxvm 6neopsasane Ha yughposu TEXHOIOTUH, Hali-Bede
M3KYCTBEH UHTEJICKT, Thi KaTO CTpaHaTa HM 3HAYUTEIHO U30CTaBa CIIPSIMO CPETHOTO PABHUIIIC

B EC.

B Ta3u Bpb3Ka, AUCEPTALMOHHUSAT TPYJ € HACOYEH KbM H3CJIE€IBAHETO Ha TOTOBHOCTTA
Ha ObJrapckute Manku u cpeanu npeanpustus (MCII) 3a npexoa keM Munycrpus 4.0 u
UACHTUGUIMPAHETO HAa KOHKPETHH JEHCTBHMsS 3a IOBHMIIABaHE Ha INOTEHIMajda WM 3a

OCBIICCTBABAHEC HA TO3H MPCXO/I.

Ien u 3a0auu na uzcneosanemo

OcHnosnama yen Ha JUCEPTALIMOHHMS TPYJ € Ja ONpPEAeNH CTEIEeHTa Ha TOTOBHOCT 3a
MpexoJi KbM YeTBbpPTaTa MHAyCTpuaigHa peBoitonus Ha Owjarapckute MCII, omepupamnu B
cextop C I[IpepabdoTBaiia NpOMHUIIIIEHOCT U JIa IPEIOCTaBU MPAKTUYECKH HACOKH U MOJIENH 32
MOBUILIABaHETO Ha Kamauurtera 3a npexon Ha MCII kem Uuayctpus 4.0 Bb3 ocHOBa Ha
UICHTH(QUIMPAHU KIIOYOBH XapaKTEPUCTUKHA HA KOMITAHUUTE KaTO WHBECTUIIMOHHA JIEHHOCT,
YMEHHUSI Ha CIYXXKHTCIWTE W [p., JACTEPMUHHpAIIU YychnemHus npexon. IlocpeacTtsom
MPOBEICHOTO TEOPETUYHO NPOYYBAHE MW EMIHMPHUYHO H3CJIEABAHE B pPaMKUTE Ha
JTUCEePTAIMOHHUS TPY ca (popMyIrpaHu MPEenopHKUTE U MOJISIUTE 3a TIOBUIIIAaBAaHE HA HUBOTO
Ha roToBHOCT 3a WHayctpus 4.0, HAcOYeHM KaKTO KbM HWHCTUTYLHMHUTE, Taka U KbM
MeankbpuTe Ha MCII, ¢ 11en mpuiiaraHe Ha CHHEPTHYEH W MIMPOKOOOXBATEH MOJXOJ 3a

IIOBHIIIABaHEC HA O6HIOTO HHUBO HAa TOTOBHOCT B CECKTOpA.



3a mocTuranero Ha JneduHUpaHaTa el ca peallu3upaHd MeT OCHOBHU 3aJaud, KaKTO
cleqBa:

1. Jla ce u3BbpIIM Iperjies U KPpUTUYEH aHAIM3 Ha ChIIECTBYBAllla HAyyHa JIUTEparypa B
cdepara nHa Unayctpus 4.0 u 1a ce u3cienBar NpOMEHHUTE, IPEAU3BUKAHU OT TOBA SIBICHUE
B OCHOBOIIOJIaraiiy 3a Ou3Hec OpraHu3alunuTe aCleKTH KaTo KIFOYOBH PECYpCH, MPOIIECH,
CTpaTerus 3a pa3BUTHE.

2. Jla ce uaenTudUIMpa U aAaNTUPa TOIXOASAI] MOJET 32 OI[EHKa Ha TOTOBHOCTTA Ha OM3HEC
OpraHu3aluTe, 0OTPa3sBall] pas3rieKIaHUTE KIFOYOBH aclleKTH Ha OM3HEC OpraHu3aIluuTe,
BbpXy kouto Uuayctpus 4.0 uma oTpaxeHue W jaa ce aeduHUpPA METOJOJIOTHUS 3a
IIPOBEXKIAHE HA U3CIIEIBAHETO.

3. Jla ce ocbhblIecTBM EMIMPUYHO H3CIE/BAHE 4Ype3 IMPUIOKEHUETO Ha METOJUYECKUTE
TMIOJIOKEHUS U aHAJIM3 Ha Pe3yiTaTUTe OT HEero, ¢ 1iel1 AeQUHUpaHe Ha HUBOTO Ha TOTOBHOCT
3a npexoa kbM Unayctpus 4.0 Ha 6Gu3HEC opraHu3aluuTe.

4. ]Jla ce u3BenaT 3aKJIIOUEHHSI OTHOCHO CTETICHTa Ha TOTOBHOCT Ha OW3HEC OPraHU3aluuTe OT
cextop [IpepaboTBaia mpOMUIIIEHOCT, y4acTBaIM B H3CJIEABAHETO M Ja CE HAIpaBsT
MPENOpPbKU 3a TMOBUIIABaHE HAa TOTOBHOCTTA MM Bb3 OCHOBA Ha HACHTU(UIIMPAHUTE
poOJIeMHU U HYKU U KJIIFOUOBHU XapaKTEPUCTUKHU, NETEPMUHUPAILU YCIECIIHUS MPEX0]] KbM
Wnpnycrpus 4.0.

5. Jla ce dopmynupar CTHIIKOBM MOJIENH 32 MOBUIIIABaHE HAa TOTOBHOCTTA 3a UHycTpus 4.0,

KOUTO Oa CC MPHUJIOKAT Ha MaKpO (I/IHCTI/ITYI_II/IOHaJ'IHO) U MUKPO HUBO OT NPCANIPUATHATA.

Oobexm Hna uzcieoearemo

Obexkmvm Ha HU3CJICABAHC Ha JUCCPTAIMOHHUA TpyHd C€a MHKPO, MaAJIKU W CPCOAHHU

npennpusatus (MCII), onepupanu B PerryOnuka bearapusi.

Ilpeomem na uzcneoeanemo

Ilpeomem Ha W3ClIelBaHETO ca NPOMEHUTe, npeausBukaHu ot Muayctpus 4.0 B
KJIFOUOBM OpPraHM3al[MOHHU IIPOLIECH, PECYPCH U CTPATErus 3a Pa3BUTHE U INPOyUBaHE Ha
roTOBHOCTTA 3a mipexoa kbM Muamyctpus 4.0 Ha 6wnrapckutre MCII, onepupamu B cextop C
[IpepaboTBamia NpoOMHUIIEHOCT WX C IpYrM OyMu B KakBa creneH Owirapckute MCII ca
pearupanu Ha Te3u npoMmeHu. ['oroBHOcTTa 32 MHaycTpHs 4.0 € eMOMPUYHO U3CIIEBAaHA YpE3
IIpocCieIBaHE Ha IPEANIPUETUTE NEHCTBUS OT CTpaHa HA MEHUKBbPUTE B IIECT CTPATETUIECKU
HampasieHus: 1) cTpaTerust U opraHuzanus; 2) UHTENIUTeHTHa (abpuka; 3) UHTEIUTCHTHH

orepaiuu; 4) UHTETUT€HTHU MPOAYKTH; 5) yCIyTH, YIIPaBJISIBAHU OT IaHHU; 6) CITyKUTEIH.



Te3a na oucepmayuonnus mpyo

Uscneoosamenckama mesa Ha TUCEPTALMOHHMS TPY €, Y€ TOTOBHOCTTA HA OBITAPCKUTE
MCII, onepupamu B cextop [IpepaboTBaiia npoMUIILIEHOCT € Ha HE3a/10BOJIUTEIIHO PaBHUIIE
3a ycrneueH npexon kbM Muayctpus 4.0. [lox ,,He3a70BOJIMTEIHO paBHHUILE B pAMKUTE Ha
JUCEPTAlMOHHU Tpyn ce pa3dupar HuBa oT (0 10 2, KOUTO CHOTBETCTBAT Ha KaTeropuu
,2HaunHaen* (auBa 0 u 1) u ,,Yuem ce* (HuBO 2). 3a JOCTaThYHO BUCOKO HUBO HA TOTOBHOCT
3a yCIeuieH Npexo/ 1ie ce cyuTaT HuBa 3 (onuteH), 4 (ekcnepT) U 5 (TOn U3IMIBIHUTEN) WU
rpynara Ha T.Hap. ,Jlumepu* cmopen momena INDUSTRIE 4.0 READINESS (2015).
Onucanara Te3a € MpoBepeHa 4pe3 MPOBEXKIAHETO Ha aHKETHO MPOYYBAHE Cpell OBJIrapCcKu
MCII, omnepupamu B cektop C IlpepaGoTBaiia mpOMUIIJICHOCT M TOCIEIBAI aHAIM3 Ha
TOTOBHOCTTA, Bb3 OCHOBA Ha KOETO CE OMPEIEs TIXHOTO HUBO HA TOTOBHOCT 33 MHyCTpUAJICH

MPEXOI.

Ozpanuuenus Ha OucepmayuoHHUA mpyo

B pamkuTe Ha 1ucepTalMOHHMS TPY/I Ca Bb3IPUETH CICIHUTE OIrPAaHUYEHUS:

1. Mscnensanute kommnanuu ca MCII u ce xapaktepusupar ¢ KoJ Ha HIKOHOMUYecKa JIeHHOCT,
nonanani B cektop C IIpepaboTBaiiia npoMHUIIIEHOCT. , HO BBIPEKH TOBA C€ OLICHABA U
TFOTOBHOCTTA U HA TOJIEMHU NPEANPUATHUS 32 LEIUTE Ha U3BBPILIBAHE HA CPABHUTEJICH aHATIU3
U MPOBEpPKA Ha BIMSIHUETO HA KaTeropusTa Ha MPEANPUSATHETO (MUKPO, MAJIKO, CPEIHO,
rojsiIMO) BbPXY FOTOBHOCTTA 3a Ipexos kbM Uuayctpus 4.0.

2. llpeameTsT HAa EMIMPUYHOTO U3CIIEIBAHE CE OTPAaHMYaBa 10 U3y4yaBaHE Ha TOTOBHOCTTA Ha
1ieJIeBUTE OM3HEC OpraHU3alluy 3a yCIenHO (YHKIMOHUPaHEe B yCIOBUATa Ha HaycTpus
4.0., moHEeXe € KOHCTAaTUPaHO HAJIMYMETO Ha €UHCTBEHO, TPOBEIEHO HACKOPO, U3CJIEe/IBaHE
B Ta3u cepa y Hac (KomeBa u Ilenema, 2019), a naOmioneHusiTa Ha aBTOpa BBPXY
KOHCYJITAaHTCKHMsI OM3HEC I0Ka3BaT, Y€ 3HAUMTeNHAa YacT OT BUCIIUTE MEHHUDKBPU B
1[eJIEBUTE KOMITAHUU He ca JoOpe 3ano3Hatu ¢ noHstuero Uunycrpus 4.0., koeTo JiecHO Ou
I'¥l TJIaCHAJIO 110 MHUCJIOBHATA CIIUpala ,,He I03HaBaM — He pa3dupaM — He kemas, 0co0eHO
MpU TPaJULIUOHHUS HEJAOCTUT Ha (prHaHCUpaHe, TUMHWYEeH MpH rojsmara dact ot MCII
(IToroBa u konekTus, 2018).

3. Topamu daxta, ye koHKpeTHO B bbirapus, Uuayctpus 5.0 e B paHHa ¢a3a Ha CBOETO

(dbopMupaHne, chillata € pasrieiaHa B IUCEPTALIMOHHUS TPy €UHCTBEHO TEOPETUYHO.

H3zcneoosamencku memoou u uHcCmpymenmapuym

W3non3BannTe METOIH B AUCEPTAIMOHHUA TpyJda €a, KaKTO CJIC/ABA:



B 3a nenure HA IUTEPATypHOTO IpoyuBaHe B I maBa | u 3a hopmynupaHe Ha METOAUYECKHUTE
nojoxenus B ['masa Il ca npuioxeHN KOMILJIEKC OT KJIaCUYECKU METOAM Ha HAYyYHOTO
u3cnenBade. V3nos3BaHu ca aHaaM3 M CUHTE3 3a CUCTEMAaTH3UpPaHE M OCMHCISHE Ha
HaJIMYHATA HAy4YHA JIUTEPATypa U CTPATETHYECKH JOKyMEHTH B obiactta Ha MHIycTpus
4.0, xaTo upe3 aHaANM3a ca UACHTHPUIMPAHUTE KIFOYOBUTE TCOPETHYHU TOCTABKH 3a
JMCEPTALMOHHUSA TPYA, a Upe3 CUHTE3a Ca UHTETPUPAHU B IISJIOCTHATA TEOPETHUYHA PaMKa.
[TpunoxeHu ca METOUTE Ha MHAYKIUS, C LIeJ U3BEKAAHETO HA PEIEBAHTHU 0000IEHUS
OT KOHKPETHH IIPUMEPH U Ka3yCH, M Ha IEAYKLHS, C IIe]l IPOBEepKa Ha TE3U 0000IEHHS B
[O-LIMPOK KOHTEKCT. 3110i13BaH € 1eCKpUITUBEH aHAJIU3 3a ONHUCATENHO MIPEICTABIHE Ha
TEOPETUYHM KOHLIETILIUH 32 COLIUAIHOTO, YCTOHUNUBOTO, HU(POBOTO NMPEANPUATHE U Ap. B
I'naBa I, kakTO M 3a npeacTaBsiHE Ha MOJIENIUTE 3a OL[EHKAa Ha TOTOBHOCTTA 3a MHaycTpus
4.0 B I'maBa II, kKakTO M CpaBHHUTEJIEH aHAJIU3 3a WUJCHTU(QUIUpPAHE HA PA3JIUKUTE B
IIPOLIECH, PECYPCHU, CTPATETUs], OTHOIICHUS ChC 3aMHTEPECOBAHU CTPAHU B KOHTEKCTA HA
WNnnyctpus 4.0 1 TpaAULIMOHHO, KAKTO U 3a OLIEHKA HA Pa3IMYHUTE MOJEINIU 32 FTOTOBHOCT

u I/I360p Ha HaW-TIOAXOJSIINS TaKbB 3a LIEIUTE Ha U3CICABAHETO.

® B ['nasa III, kbaeTo ce U3BbPIIBA aHATU3 HA PE3YNTATUTE U ce GOPMYIHUpaT NPEnOPbKU
U MOJENIM 3a MOBMIIABaHE HAa TOTOBHOCTTa Ha mpennpusaruara 3a Uuaycrpus 4.0, ca
MNPUIOKEHNU KAaKTO KJIACMYECKH, Taka M EMIHUPUYHO-CTATUCTHUYECKH MeTonu. OcCBeH
aHallu3, CHUHTE3, MJCCKPUNTUBEH AaHalv3, WHAYKIUS W JEAyKIHUs, € HW3MO0JI3BaH
CPaBHUTEJIEH aHajdu3 3a CbhIOCTAaBKAa HA pPE3YyITAaTUTE MEKAY Ppa3JudyHd TPYyNU
npennpusaTs. OcoOeH akIIeHT € TOCTaBEeH BbPXY MPUIIATaHETO HAa KOpEeJallOHEH aHaN3,
Yype3 KOMTO Ce yCTaHOBSIBAT 3aBHCHUMOCTHUTE MEXIY KIIOYOBU (PAKTOPH KAaTO MPUXOJIH,
KaTeropus Ha NPeANpPUSTUETO, PEIJIaraHe HHTEIUT€HTHU POYIKTH U YCIIyTH, OCHOBAHH
Ha JaHHU W HUBOTO Ha TOTOBHOCT 3a Munmyctpus 4.0. JIOMbIHUTETHO € MPOBEACH
MHOTO(aKTOPEH PETrpecHuOHEH aHallu3, KOWTO IMO3BOJISIBA OIEHKAa Ha €IHOBPEMEHHOTO
BB3JICHCTBUE HA MHOXKECTBO TPOMEHIUBU (KaTO CEKTOp, KaTeropus, IPUXOJIH,
PETHOHAITHY XapaKTEPUCTUKH M TEXHOJIOTMYHU MOKa3aTeln) BbPXYy FOTOBHOCTTA. ToBa
OCUTYpsIBa TMO0-331bJ00YEH TMOrje] BBPXY B3aUMOBPB3KHTE U Ch3JaBa OCHOBa 3a

(I)OpMy.]'II/IpaHC Ha NPAKTUICCKHU OPUCHTUPAHU TPCITOPBKU.

Cmpykmypa na oucepmayuoHHus mpyo

JlycepTallMOHHUAT TPYJ C€ XapaKTepU3upa ChC CleAHaTa CTPYKTypa:

» VYpBod— TO3U pa3acit nMma 3a IS 1a NpCACTaBU KOHICIITyaJlHATa paMKa Ha JTUCCPTAITUOHHHU A

Tpyd. BKiltouBa akTyalHOCTTa U NMPUYMHUTE 32 U300p Ha Temara; o0eKTa M MpeaMeT Ha



U3CJIEeIBAHETO; 1€ U 3a/1a4i Ha M3CIIBAHETO; N3CiIeI0BaTeIcKaTa Te3a; OrpaHMYeHMs Ha
U3CIIEABAHETO; CUHTE3UPAHO MPEACTABSIHE HA ChABPKAHUETO HA JUCEPTALMOHHUS TPy U
II0JI3BAHUTE METOJIU U MOAXOAH.

= ['naBa [ Teopernunu acnektu Ha Unnyctpus 4.0. B mbpBa riaBa ¢ moMonira Ha METOAUTE
Ha aHalM3 U CHHTE3 U JIp. € HalpaBeH TEOPETHYEH Iperyie]] Mo TeMaTa BKIIIOYBAILL
eBoJIONMs U AehuHUIMA Ha moHsTHeTO , JHnycTtpus 4.0°; aHanu3 Ha TEXHOJOTUUTE U
IpUHUMINTE cBbp3BaHu ¢ UHaycTpus 4.0; Ha TEOpUUTE 3a Pa3BUTUE HA NPEAIPUITHATA B
koHTekcTa Ha Uuayctpus 4.0; Ha edekra Ha MamycTpus 4.0 BbpXy KIIOYOBU aTpUOYTH Ha
OM3HeC OpraHu3aluuTe (CTpaTerus, peCypct U MpoLEcH) U U3BEXK/IaHE Ha 3aKIF0UEHHUS.

= ['jaBa [l MeTononorndyecku acliekKT Ha EMIMPUYHOTO HU3cieaBane. To3u pa3ien BKIKOYBA:
0030p Ha CBHIIECTBYBAIld JO MOMEHTAa METPHUKH M HHCTPYMEHTApHyM 3a OIICHKa Ha
rotoBHocTTa 3a Wuayctpus 4.0; mnpexncraBsHe Ha KOHLENUUATA HA EMIMPUYHOTO
u3cienBaHe; 00OCHOBKa 3a M300pa M NpejacTaBsHE Ha M30paHMs MOJEN 3a OLIEHKa Ha
rotoBHOCTTa Ha OBATapckure MCII 3a mpexon keM Muayctpus 4.0, Ha KOWTO ce OCHOBaBa
eMIUPUYHOTO u3cienBaHe. IlpencraBeHn ca OCHOBHUTE NapaMeTpU HAa E€MIIMPUYHOTO
u3cie/BaHe: U3BaJKa, eI M 3aJa4M, U3CIIeI0BaTEICKH BBIIPOCH, U3CIIeloBaTeICKa Te3a,
reorpa)ckM ¥ BpeMeBHM OOXBaT Ha M3CJICABAHETO, MHCTPYMEHTAapUyM 3a CbOMpaHe Ha
IbPBUYHA UHPOPMALIUS | 3a MTOcTe1Bamiara it 0opaboTka u aHaIu3.

® ['naBa Il Ananu3 Ha pe3yaTaTuTe OT EMOMPUYHOTO U3Cie/BaHe. B paMkuTe Ha Ta3u riaBa
clle]] IPOBEXKIAHE HAa EMIIMPUYHOTO M3CIEABAHE: a) € NPEICTaBeHa XapaKTepUCTHKA Ha
u3BajgKaTa;, 0) H3BBPIIEH € JCCKPUNTHBEH aHaIU3 Ha pPe3ydTaTUTe OT aHKETHOTO
MIPOy4YBaHe; B) IepUHUPAHA € CTENIEHTa Ha TOTOBHOCT Ha OM3HEC OPraHU3alMUTe 3a IPEXO0/]
kbM Wupyctpus 4.0; r) U3BbpPUIEH € KOpENAlMOHEH W PErpecMOHEH aHalu3 3a
YCTaHOBSIBAHE Ha 3aBUCUMOCTH MEXKIY CTEIIEHTa Ha TOTOBHOCT 3a MHyCTPHAJIEH IIPEXO] U
KJIIOYOBU XapaKTEPUCTUKU Ha MPEANpUATHATA; J1) HAPaBeHU ca 3aKIIOUEHHs] OTHOCHO
npeukute npen Ovarapckure MCII 3a npexon xkpm Munyctpus 4.0; e) odepraBaHu ca
MPENOpPbKH 3a MPEeOoJOISIBaHETO UM M k) ca (QOPMYJUPAHU CTHIIKOBH MOJEIH 3a
IIOBUIIIABaHE HA TOTOBHOCTTA 3a MHycTpus 4.0 Ha MUKPO U Makpo HUBO.

® 3aKII04YEHHE — MPEACTaBs pPa3ChXKACHUA M M3BOAM 10 OTHOLIEHHE HA FOTOBHOCTTA Ha
opnrapckure MCII 3a mpexon kbM Wuayctpust 4.0, HampaBeHM BB3 OCHOBa Ha
TEOPETUYHOTO W EMIUPUYHO H3CIEABAHUS M MPEACTaBs CTAHOBMILE IO OTHOLICHHE
OTXBBPJISIHE WJIM TNOTBBPXKJAaBaHE Ha H3CleJOoBaTelCcKaTa Te3a M IMOCTUraHe LenTa Ha
U3CIIEABAHETO.

® [3rouHnny HAa HHPOPMAITHUS



® [[punoxxeHus.

Hugpopmayuonno ocuzypaeane

PecypcHara 06e3me4eHOCT ¢ JOCTaThbYHO Ha Opoil MaTepualiyu, JaHHU U MHpOpMalus 3a
peanu3anys Ha aHAJIM3Upa Ha ChILECTBYBallaTa JUTEpaTypa, afanTtalus Ha METOAUYECKH
MIOJIOKEHNUS W TNPOBEXKJIAHETO HA EMIIMPUYHOTO H3CJIEABAHE B JAMCEPTALMOHHUS TPYyHA €

rapaHTUpaHa upes:

® TbpceHe, MOAOOP, CHCTeMATH3MPaHe M AHAJM3 HA JIMTEPaAaTypPHU H3TOYHMIH,
nyONIMKyBaHM B pEHOMHUpPAHUM HAay4YHH CIOHCAaHMS W 0a3u JaHHU (HarpuMep
ScienceDirect, Scopus, Elsevier, SpringerLink, Google Scholar), BkitouBaiy cTaTuu,
MoHOrpaduu, IOKIaAW U TPUIIOKHU H3CIEABaHHS B o0JlacTTa Ha JUTHTaHATa
TpaHcopmalus, UHIYCTPUATHUTE MOJMTUKUA U YIPABIECHUETO Ha OpraHU3al[MOHHATA
rotoBHOCT 3a Uunyctpus 4.0 u 5.0;

® H3M0/3BaHe HA CTPAaTern4ecKu JOKYMEHTH, J0KJIAAN M AHAJIU3U HA IbP/KABHHU H
Me:xkayHapoauun uHcrutyuuu (EBpomeiicka komucusi, CBETOBEH HKOHOMHUYECKH
dopym, Eurostat, HCHM, MunHucTepcTBO Ha WHOBAIIMUTE U PACTEXka), CBBP3aHU C
U poBU3AIMATa HA UHIYCTPUATA, TPUOPUTETUTE HAa VHOBAallMOHHATAa CTpATETHs 3a
unTenurenTHa crnenuanuszanus (MCUC) 2021-2027, xakro u pazsuruero Ha MCII B
bovarapus;

® H3M0J3BaHe HAa HHTEPHET PeCypCH Ha €BPOINEHCKM M HAMOHAJIHW WHCTUTYLUHU,
npodecroHalHu U OpaHIIOBU OpraHU3allui, KOUTO ChIbPKAT aKTyallHa UH(popManus
3a UHAYCTpUaIHaTa AUTUTAIN3ALNS, JUTUTATHUTE HHOBAMOHHU XBOOBE U TecTOeIH,
KaKTO U 32 CbCTOSIHUETO Ha OBJITapCKUTE MPEANPUATHS;

® y4yacTHe B HAYYHHM KOH(epeHUHH, CEeMHMHAPH, KPBIJIM MACH M NMPOEKTH, KaKTO U
mperjie]] Ha MaTepuaiu OT MpoBeAeHu Gopymu, nocBerenn Ha Mumyctpus 4.0,
murutanuzanusaTa Ha MCII u ynpaBieHHeTo Ha MHOBALMU, KOUTO ca CIIOMOTHANHM 3a
noo0oraTsiBaHe Ha U3CIIEI0BATEICKHUS KOHTEKCT;

® [IpOBeKAAHE HA eMIUPHYHO m3ciaeaBaHe cpex Obarapcku MCII ot cektop
»lIpepadoTBama NpOMHMILJIEHOCT, BKIIIOYBAIIO ChOUpaHe HAa IbPBUYHU JAHHU Ype3
aHKETHO MPOYyYBaHe U IoclieBaiia 00padoTka ¢ MOMOIITa Ha CTATUCTUYECKU METO/IU
(kxopenaloHeH 1 MHOTO(aKTOPEH pEerpeCUOHEH aHajIN3), 3a /1a C€ OLIEHU TAXHOTO HUBO
Ha rotoBHOCT 3a MHayctpus 4.0 u na ce popMyaupaT NpenopbKU U CTHIIKOBU MOJETH

3a MMOBUIIABaHETO MY.



II. CTPYKTYPA U CBABPKAHUE HA TUCEPTAIIMOHHMUSA TPY |

YBOJ

I''IABA I: TEOPETUYHU ACIIEKTHU HA UHAYCTPUSI 4.0

1.1. Cvwynocm, eso0yUOHHO pazsumue u NPUHYUnY Ha noHsmuemo ,, Mnoycmpus 4.0
1.1.1. Esonoyus 6 pazeumuemo Ha cxeawanemo omiocHo Unoycmpus 4.0
1.1.2. Cvwynocm na nonamuemo ,, Mnoycmpus 4.0
1.1.3. [lpunyunu u yeau na Mnoycmpus 4.0

1.2. Bb3M0oicHU YRpAaBIeHCKU peulenus npu UsepanicoaHe Ha MmexHoni0SUYHOMO NOpmeonuo,
cevp3ano ¢ Unoycmpus 4.0

1.3. Cmpamezuyecku HanpaeieHus 3a pazeumue HA OP2AHUAYUAMA 6 YCI08UAMA Ha
Hnoycmpus 4.0
1.3.1. [lpunacane na npunyunume Ha meopusama 3a uHmenueenmuama abpuxa
1.3.2. Axyenmupare 8bpxy meopusima 3a yughposomo npeonpusimue
1.3.3. Bw3npuemarne Ha n00Xo0, OCHOBAH HA MEOPUAMA HA PAZULUPEHOMO NPEOnpusmue
1.3.4. Ilpuopumusupane Ha meopusama 3a COYUAIHOMO Npeonpusmue
1.3.5. H3zsexcoare na npeden niaH Ha Meopusima 3a yCmouyugomo npeonpusmue

1.4. Bruanuemo uma nopmgonuomo om mexuonocuu, evnivmenu 6 HMnoycmpus 4.0 evpxy
8AdNCHU ampubymu Ha OU3Hec opeanu3ayusma
1.4.1. [Ipomuuawyume npoyecu 8 buzHec opeaHu3zayusma
1.4.2. BzaumoomHouienus cvC 3auHmepecosanume cmpatu 6 Konmexcma Ha noycmpus

4.0

1.4.3. H3nonssanume pecypcume 6 busnec opeanuszayusama
1.4.4. Obwama cmpameeus 3a pazgumue Ha KOMAAHUUME

1.5. Hoenmughuyupane na 8axchu xapaxkmepucmuxu 3a OUsHec opeaHuzayuume ¢ NOMeHYual
0a onepupam 6 konmexcma Ha Unoycmpus 4.0

1.6. O606wenus u uz3800u

IJTABA 1II: METOJAOJOTMYECKH ACIHEKTH HA EMIMPUYHOTO
U3CJIEJIBAHE
1.1. MO()@JZLI 3 OYeHKa Ha comoeHocmmda Ha 6M3H€C opearuzayuume 3a npexod KbM

Hnoycmpus 4.0



1.2.

1.3.

1.1.1.

1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.1.6.

1.1.7.

1.1.8.

Mooen na 3panocm 3a xknacuguyupane na UT u copmyepnomo cvcmosuue @
ysnomo npeonpusamue, @okycuparn 6vpxy Huoycmpus 4.0 (SIMMI 4.0)
paspabomen om Leyh, Schdffer, Bley u Forstenhdusler

Mooen 3a oyenka na 3penocmma Ha C8bP3AHOMO npeonpusmue, papabomer om
Rockwell Automation

IMPULS — I'omognocm 3a Unoycmpus 4.0

Mooen 3a oyenka Ha 3perocmma u 2omogHocmma 3a npexoo Kem Mnoycmpus 4.0
Ha npouzeoocmeeHume npeonpusmus, papabomern om Andreas Schumacher u
KOJIeKmue

Hnoexc na 3panocm cnpamo Hunoycmpus 4.0, paspabomen om I'epmanckama
HAYUOHAIHA aKadeMus 3a HAyKa U uHdcenepcmaeo (acatech)

Huempymenm 3a camooyenka nma oueumannama 3pairocm Ha PriceWaterhouse
Coopers

Mooen 3a oyenxa cnpsamo Hnoycmpus 4.0: Industry 4.0-MM, pazpabomen om
Gokalp u konexmue

Open DMAT — HWucmpymenm 3a oyenka Ha yugposama 3paiocm Ha

Eeponetickama xomucus

Obocnoska na u360p Ha Mooe 3a OUYEHKA HA conmoeHOCmma Ha ousnec opearuzayuume

3a npexoo kem Unoycmpus 4.0

Memooonocuuecka pamka Ha emnupuiHonto uzcneosame

1.3.1.
1.3.2.
1.3.3.

Memooonozuuecka pamka na mooena ,, IMPULS — I'omosnocm 3a Hnoycmpus 4.0
Lenu u obxeam na emnupuuHomo uscneosarne

Hncmpymenmapuym 3a cvbupane, 00pabomka u anaiu3 Ha NbpeUyHUme OaHHU

I''TABA II1: AHAJIN3 HA PE3YJITATUTE OT U3CJIEIBAHETO

3.1
3.2
3.3.

OPZCZHHS’LZI/;M}I u l’lpO@QOde(lHe Ha emnupudHomo uzcneosamne

Xapaxmepucmuka Ha uzeaoxama

Ananuz ma pezynmamu OMHOCHO HU80MO Ha 2omogHocm Ha Owvacapckume MCII 3a

Hnoycmpus 4.0

3.3.1.
3.3.2.
3.3.3.
3.3.4.
3.3.5.

Pezynmamu 3a acnexm ,, Cmpamezus u opeanusayus
Pezynmamu 3a acnexm ,, Uumenueenmna ¢pabpuxa “
Pesynmamu 3a acnexm ,, Mnmenucenmuu onepayuu
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III. CHUHTE3UPAHO IHIPEACTABAHE HA OCHOBHUTE MOMEHTH B
JUCEPTAIIMOHHUA TPY |

I'naea I: Teopemuunu acnexmu na Hnoycmpus 4.0

IIbpBa rnaBa e npsiko oOBBbpP3aHa C €AHA OT 3a/Ja4UTe HA JAUCEPTALMOHHUS TPYyA, a
MMEHHO J1a e peaslu3upa Mperie] 1 KpUTUUEH aHaJIu3 Ha ChIIECTBYBAlla HayyHa JIUTepaTypa
B cepara Ha MuaycTpus 4.0 u 1a ce u3cneaBaT NpOMEHUTE, IPEIU3BUKAHU OT TOBA SIBJICHHUE
B OCHOBOITOJIATAIIM 332 OM3HEC OPraHM3aLMUTE ACHEKTH KAaTO KIIIOYOBH PECYpPCH, MPOLECH,
CTpaTerus 3a pa3BUTHE U OTHOLIEHUS ChC 3aMHTEPECOBAHUTE CTPAHH.

[IbpBa rnaBa e pasmpenereHa B WIeCcT OCHOBHM mnaparpada. [IspBusar. pasriaexna
TeopeTnyHHTE acnekTH Ha Mumyctpus 4.0, KaTo aKIeHTUpa BbPXY €BOJIIOIMOHHOTO PAa3BUTHE,
CBITHOCTTA, MPUHIMIIUTE U [EIUTE HA KOHIEIIHUATA.

IIpu aHanu3a Ha MHAYCTPUATHUTE PEBOJIIOLIUH CE 3aKJIF0YaBa, Ye Te ca MPSIKO CBbP3aHU
C LIMKbJIAa HA Pa3BUTHE HA HOBUTE TEXHOJIOIUHU, KONTO HEMUHYEMO BOJM PAJUKAIHU IPOMEHU
B HAUMHUTE Ha MPOM3BOJCTBO M KOHCYMalUs U C€ CKbCsBa Bce moede. [Ipumep 3a ToBa, €
(bakThT, ye 3a Pa3BUTHETO HA ITBPBUTE JIBE MHIYCTPUAIHU PEBOJIONHMHU ca OMIIM HEOOXOAUMHU
JIBa BEKa, a TpeTaTa U YETBbPTATA CE CIIyuBaT B PAMKHUTE Ha ITOCIEAHUTE YETUPH JE€CETHUIICTHSL.
CrenoBarenHo, pH 3aMa3BaHeTO Ha TO3U TEMII Ha pa3BUTHE HA HOBUTE TEXHOJIOTUH, MOXKE /1
Ce OYaKBa CKbCABAaHE Ha BPEMEBHUTE TEPHOAM MEXKIY HWHIYCTPHATHUTE PEBOJIOIHH.
JlokazarencTBo 3a ToBa € U (akThT, ue camo 10r. cies 3apakJaHeTO Ha KOHIEMIMITA 3a
YeTBbpTaTa MH/IyCTpHUaIHa PEBOJIIONMS, Beue ce roBopu U 3a MUnayctpus 5.0. ToBa 3akimtoueHue
€ MpsIKo 0OBBP3aHO ¢ HEOOXOAMMOCTTA OT MEpKH 3a npexoa KbM uayctpus 4.0 u cBbp3aHuTe
C Hesl TEXHOJIOTHH 33 OBJITapCKUTE KOMITAHUH.

Cnen mnpexacraBssHeTo Ha NbTS Ha paszButue Ha Muayctpus 4.0, mompoOHO e
aHAJM3UPAHO MOHATUETO M HErOBOTO PA3BUTHE BbB BPEMETO — OT BB3HHKBAHETO My IIpe3
2011r. kaTo cTparernyecka MHUIMATHBA, 4acT OoT CTpaTerusTa Ha repMaHCKOTO IPABUTEIICTBO
3a Bucoku TexHojoruu 2020, xosro mHec e mox uMero Platform Industrie 4.0 (European
Commission, 2017, p. 3) 10 MPEBPBIIAHETO MY B HAPHUIATEIHO 32 YETBBPTATa MHAYCTPUATHA
peBomronus. Pasrienanu ca qeuHULIUM Ha BOJCIM M3CIIEAOBaTeNd B cepara U TOJIEeMUTE
YeTUpHU KOHCYNTaHTCKM komnanuu. Hampumep, Schwab (2015) pasrnexaa Munycrpus 4.0
KaTo CIMBaHe WiIH OOEAMHsSBAaHE HAa TEXHOJIOTHH, KOETO pa3MHBAa TPAHUIUTE MEXITY
¢duzmveckara, IUTUTaIHATa U OmosiormuHara chepH, N0Kato bocThHCKAaTa KOHCYJITAaHTCKA
rpyna (2021), HanpuMmep 5 onpeaesns KaTo ChbBKYITHOCT OT JIEBET OCHOBHU TEXHOJOTMH KaTo

kubep-pu3nveck cucTeMu, aBTOHOMHH poOOTH U Ap.



Bb3 ocHOBa Ha HampaBeHHUs aHalIM3 € U3BEJIeHa M aBTOpoBa JAeDUHULIMA Ha TMOHSITHETO
SAunycrpus 4.0“- | ynpaenencko peuwienue 3a 3aemane HA cmpame2udecka NO3Uyus om
KOMNAHUAMA HA YNOPpUMoO U HEOMKIOHHO Cle08ane Ha 3acunléauwja ce mexHOI02UYHA
MeHOeHYUsl, KOSIMO uYpe3 HenpekvbCHAmo 6HeOpssane HAa O00HO8A8aW ce HAOOp Om BUCOKU
MeXHONI02UU OONPUHACS 3A 00eOUHABaHe HA PU3UYECKUs U OUSUMATHUSL C85M, Cb30A8AlKU
npeonocmasku 3a uUHmMecpayusi Ha KOMAAHUUmMe C mexHume 3AUHMEPecO8aHU CMPAHU 6
YAOCMHA eKocucmema/ mpedica 3a cv3oasane Ha cmounocm. . JlepuHHIHATA OTpa3siBa
MHOT0QCIeKTHUTE IPOMEHH, KOUTO Pa3riiexkIaHusAT (eHOMEH MpEeIU3BUKBa HE CaMO BBTpPE B
OpraHu3aliuiTe, HO U B TAXHAaTa OOKpbHKaBalla cpefa, U HE CaMO B TEXHOJOTHYEH, HO U
OpPraHHU3AIOHEH W CTPATErHYeCKH acCIeKT, KOETO Hajara pasriekJaHeTO Ha acleKTH Karo
(dbopMysHpaHe Ha CTPATETUATA, OTHOIICHUS ChC 3aUNHTEPECOBAHUTE CTPAHU U JIP. TIO-HATATHK B
JUCEePTAIUOHHUS TPYA.

B nmocnennara gact ot maparpad 1.1. ca pasriegaHu mecTTe OCHOBHH MPUHIUIA HA
Nunyctpus 4.0: 1) onepaTuBHa CbBMECTUMOCT U CBBP3aHOCT; 2) MOAYJHOCT; 3) MPO3PaYHOCT
Ha nHpOopManmsITa; 4) NEeEeHTPATN3aIHs; 5) BB3MOKHOCTH B PEATTHO BPeMe; 6) OPHCHTHPAHOCT
KbM YCIYTH, C el Ja Cc€ JOCTHUTHE 10 MOo—3ablI00ueHo pa3OupaHe Ha HAYMHUTE Ha
UHTErpanusi Ha MOAXOAWTE W TEeXHOoJIoruute, cBbp3anu ¢ Wuayctpus 4.0 B pamkure Ha
MIPEPUATHETO.

B maparpa¢g 1.2. ca u3noXkeHHM BB3MOKHHUTE YIPABICHCKU PEIIECHUS, CBBpP3aHU C
W3TPOKJIAHETO Ha TEXHOJIOTMYHO TMOpT(ONMO Karo ca pasrienaHd W AepUHHpaHU
TEXHOJIOTUUTE, CUNTAHU 32 JBUTATEIH HA YETBbPTATA MHAYCTPHAHA PEBOIIOLUS U Ype3 KOUTO
pasriieaHUTe MPUHIMITA CJIeBA Ja C€ MPHIOKAT B MPEINPHITHITA, & UMCHHO: TOJICMHTE
JaHHU, J00aBEeHa PEATTHOCT, OOJIAYHW W3YUCICHUsS, KUOep-puU3MUecKu CHUCTEeMH BKJI. U
MPOU3BOJICTBEHH, HMHTEPHET HA HemaTa BKJI. U WHAYCTPUAJICH, AWTUTAIHU ONHU3HAIH,
W3KYyCTBEH HWHTENeKT, 3D medar, aBTOHOMHU pPOOOTH, MPOU3BOJCTBEHH H3MBIHUTEIHN
CUCTEMH, BIPAJICHU CHCTEMH, M PAAHOYCCTOTHA HICHTH(PUKAITHUS.

B cnenpamus maparpad € HampaBeH KPUTHUCH aHAW3 Ha HIKOJKO KIIOYOBH
CTpaTerMuecKyd HaMpaBlCHHUs] 3a pa3BUTHE HAa OW3HEC OpraHU3allMUTe B YCIOBHATA Ha
IUTUTaIHA TpaHcopmaims. B Ta3u Bpb3ka ce aHAIM3HPAT KIOYOBH TEOPETUYHH MOAXOIH,
BKJIFOUMTETHO TE€3W 33 MHTENUTeHTHaTa (padpuka, muPpoBOTO, pa3MIMPEHOTO, COIMATHOTO U
YCTOWYUBOTO MPEANPHUATHE KATO CE pas3riiekia Kak BCEKH OT Te3U OM3HEC MOJISIIH OM MOT'BJI J1a
ObJle TIOJIIMTOMOTHAT, U3MEHEH W IMOJ0OpEH 4Ype3 NMpHiiaraHe Ha pasriieJJaHuTe TEXHOJOTHH,

CBBpP3aHH C I/IHI[yCTpI/ISI 40u NpCACTABCHUTC IIPUHIIUIIHA.



[To-HaTaThK B IW1aBaTa ce M3cieABa Kak MOPTPOIUOTO OT TEXHOJOTHH, BHILTHBTCHU B
WNunycrpus 4.0 mpoMeHsT OCHOBHUTE aTpuOyTH HA OM3HEC OpraHU3alMsTa — MPOTHYAIIUTE
BBTPEIIHU MPOIECH, OTHOIICHUSITA ChC 3aUHTEPECOBAHUTE CTPAHU, U3IMOI3BAHUTE PECYPCU U
oOmiara cTparerus 3a pa3BUTHE.

B mppBata yact Ha 4eTBBPTHUs maparpad € HAIpaBeH CPaBHUTENIEH aHAIU3 MEXIY
TpaJMIIMOHHATa BEpUra Ha JOCTaBKM B KOMIIAHUSATA, BKJ. NPOLIECUTE MO pa3paboTka,
IUTAHUpaHe, CHAOIIBaHe, MPOU3BOJICTBO, JOCTABKH M KIMEHTCKO OOCTyXBaHe W IHQpoBaTa
Mpe’ka Ha JIOCTaBKU WUJIM Bepura Ha noctaBku 4.0. TpaauunoHHOTO BHXKAaHe 32 Bepurara Ha
JI0CTaBKa €, 4e MpeJICTaB/IsIBa JIMHEHHA MMOCIeI0BAaTeIHOCT OT Y4YacTBALIUTE B JIOTUCTUYHATA
CUCTEeMa 3B€Ha, KOUTO OCUTYPSIBAT IIPUIBIKBAHETO U ChXPAHCHUETO HA MATEPHAITHUTE TTOTOIU
(I'eoprues u xonektus, 2008, cc 172-173). 3a paznuka OT TpaAULIMOHHUTE BEPUTHU 32 JIOCTABKa,
B II(poBaTa Mpeka 3a JOCTaBKa BCHUKHM YYAaCTHHIIM U PECIIEKTUBHO MPOLIECH Ca CBbP3aHU U
0OMeHST HHpOpMAIUs B peaTHO BpeMe, KOETO IIPaBH Bepurara MHOTO MO-I'bBKaBa, aJaiTHBHA
W pearupaiia CrpsiMo NMpoOMEHUTE OT BBbHIIHATa cpeaa. [Ipouecure B mudpoBata mpexa 3a
JI0CTaBKa Ce M3MEHSAT B pa3pab0TKa Ha HHTEIUTCHTHHU IPOAYKTH, CHHXPOHU3UPAHO TJIAHUPAHE;
WHTEJIUTEeHTHO CHa0IsBaHe, MHTEIUTeHTHA (pabpuKa, TMHAMUYHO U3IIBJIIHEHUE U CBHP3aHOCT C
kinuenta (Mussomeli, et. al, 2016. Deloitte University press). Bp3 ocHOBa Ha M3BBPILIEHOTO
MoIpoOHO CpaBHEHHE W MJICHTU(UIIMPAHE HA M3MEHEHHUATA BHB BCCKU €IUH OT MPOICCHTE,
BCJICJICTBME Ha TexHojoruute Oazupanu Ha Uunyctpus 4.0 ce 3akimrouyaBa, 4e Makap KaTo
HAaUMEHOBAHHE M €THUMOJIOTHS MPOIECUTE /1a 3ByYaT CXOJHO, IO CBOSITA CHIIHOCT M HAYMH Ha
OCBIIIECTBSIBAHE T€ C€ pa3iIuuyaBaT ChIiecTBeHO. llocTuraHero Ha BHCOKA CTEMEeH Ha
MHTErPUPAHOCT HAa BCUYKH MPOIIECH B LISTIOCTHA Mpeka/eKocucTeMa 3a Ch3JaBaHE Ha CTOMHOCT
M3UCKBAa BHHUMATEIIHO IUIaHUWpaHE, aJanTUpaHe Ha CTpPATerusiTa, OIEHKAa Ha TOJBUTE U
pa3xoauTe, TEXHOJIOTUYHA MOJIEpHHU3AIMI U 00y4eHue, MOBUIIaBaHe HAa KBadu(UKAUATA U
MpeKBaIu(pUKaIs Ha CTYy>KUTENNUTE, CIeI0BATEIHO TPpexoabT KbM MHmycTpus 4.0 He € mpocTo
WHBECTHUINS, & KOMIUICKCEH M BPEMEEMBK MpOIEC, KOHTO 0oOXBama BCHYKH CTPYKTYPH,
MIPOLIECH M pecypcH B OM3HEC OpraHU3alusaTa U pecil. IpoMeHsl OM3HeC Mozena il.

BbB BTOpaTa uYacT Ha 4YeTBBPTHS maparpad ca aHamTu3UpaHU TPOMEHHUTE BbHB
B3aMMOOTHOIICHUATA ChC 3aMHTEPECOBAHHUTE CTpaHW B KOHTekcTa Ha Wumyctpus 4.0.
OCHOBHHST U3BOJ €, Y€ B CPaBHEHHE C TPATUIIMOHHUTE BIDKIAHUS 33 3aMHTEPECOBAHUTE
CTpaHH (JOCTABUUIIM, CIIYKUTEIH, aKIIMOHEPH U Jp.), B KoHTekcTa Ha Muamyctpus 4.0 Te
BKJIFOYBAT W aKaJIEMUYHUTE WHCTUTYIINH, IbpKaBaTa, IPYTUTe YIaCTHUIU B WHIAYCTpPHATHATA
eKocucTeMa W OOIIeCTBOTO WM T.Hap. MOJEN Ha YeTBOpHATa CHUpala, MOKa3BalKu ue

JUTrHuTaaHaTra TpaHC(bopMaHHH € KOJICKTUBCH IIPOLCC, HU3HUCKBAIIl CHTPYAHHUYCCTBO, a HC



WHAMBUIYallHU YCHUJIMsI Ha OTJIeJIHAaTa KOMIIAaHWS M HelHaTa OnM3Kka oOKpbiKaBalla cpeja.
OcBeH, TOBa OpraHu3alMMUTe onepupaliy B KoHTekcTa Ha Muayctpust 4.0 ca yacT oT MpexH 3a
Ch3/1aBaHE HA CTOMHOCT M MOCTOSIHHUAT OOMEH Ha rojieMu 00eMu HH(POpMaIHI MEXIY BCHUKU
TOUYKH (3aMHTEPECOBAHU CTPAHU) B MpeXkaTa M03BOJIsIBA B3EMAHETO Ha XOJUCTUYHH PELIEHHUS C
orie; UH(opMaIUITa, I0JIy4eHa OT BCUYKU CTPAHU.

W3BbplIeH € KpUTUUEH aHallu3 U Ha MpoMeHuTe, kouto Munyctpus 4.0 npeau3Buksa B
Ha4yMHA Ha M3I0J3BaHE HA OCHOBHUTE PECYpPCU BbB BCSKO IPEANPHUATHE BKII. MaT€pUAIIHU,
YOBEIIKH, (PMHAHCOBM M HeMarepuanHu (MHpopmauus). AHaIM3BT MOKa3Ba HapacTBaIIO
3Ha4YeHue Ha MH(pOpMalMATa KaTo pecypc, Thil KaTo B KOHTekcTa Ha Munyctpus 4.0, Bcuuku
OCTaHaJIM PECYpCU C€ 3aXpaHBaT ¢ MHQOpMAIM Ype3 UHTEIUIeHTHU cucteMu. OuepraHa €
HE00XOIMMOCTTA OT TPOMEHH B YMEHHSTA U KBATU(UKAIMATA HAa YOBEIIKHS KAIIUTal, Thil KaTO
cnopes CBeToBHUS HKOHOMUYECKU (popyM (2025) neabT Ha OCHOBHUTE YMEHUs, KOUTO LIIE ce
npomensT a0 2030 r., e 39%.

B mocnegnara wact Ha yerBbpTH maparpad Mumyctpus 4.0 e pasriemaHa Karo
BBTpelIeH (aKTop, JETEPMHHHUPAI] pacTeXa Ha MPEIANPUATHATA, KaTO CE 3aKio4yaBa, 4e
TEXHOJIOTUUTE CBBP3aHHU C Hesl He IIPOCTO MOAIoMaraT IpuiIaraHeTo Ha CTpaTeruuTe 3a PacTexk,
a B ObJele, e 0b1aT UMIIepaTUBEH (PAKTOP 3a TAXHOTO OCHILIECTBABAHE.

B nerusar nmaparpad ot mppBa riiaBa ca uACHTU(GUIIMPAHH OCHOBHHUTE XapaKTEPUCTUKH,
KOUTO Cca KPUTUYHU 3a KOMIIAHUUTE C MOTEHIMAJ Ja ONepuUpaT YCHEIIHO B KOHTEKCTa Ha
Wunycrtpus 4.0, xprero ce mpaBu Bpb3KaTa M MEXIy I'bpBaTa W BTOpara rjaBa OT
JUCEPTAalMOHHUSA TPYJ, ThH KaTro ca INPEACTaBEHU, KAKTO BaXHM TEXHOJOTMYHM, Taka U
OpPraHM3allIOHHU XapaKTEPUCTUKH HAa KOMIIAHUUTE, BOAEHKM J0 U3BOJA, Y€ 3a YCIEIIeH
npexoa kbM Uuayctpust 4.0 ca Hy)KHM IPOMEHU U JIEUCTBUS OT CTpaHa HA MEHUKMbBHTA U
JIBETE HanpasicHUs. ToBa 3aKIIOYEHHE, KAKTO U LENMIT aHAJIU3 PeaJu3upaH B IIbpBA IJlaBa
JlaBaT OCHOBA J1a c€ TBBbP/H, Y€ 3a aJIcKBAaTHO U3MEPBAHE U OLICHKA HA TOTOBHOCTTA 3a MPEXOJ]
kbM Muamyctpus 4.0 Ha OBATapcKUTE NMPEANPUITHS ClIeIBa Ja ce u30epe MOJElN, OTpa3siBall,
KAaKTO OpraHM3allMIOHHUTE MMPOMEHH, TaKa U TEXHOJIOTMYHUTE TaKHBa, Thil KATO TO3U MPEXO]l
IIpEICTaBIsIBa KOMIUIEKCEH MTPOLIEC, M3UCKBAIL XOJIMCTUYEH MOJIEN 32 OLIEHKA.

I'maBa mbpBa 3aBbpHIBA ¢ 000OIIEHUS U HM3BOJM, KOUTO CIy>KaT KaTO TEOpETHYHA

OCHOBaA 3a CJICABAIIMUTEC YaCTHU Ha U3CIICABAHCTO.

T'naea Il: Memooonozuuecku acnekmu Ha eMRPUYHOMO U3C/1€08aAHE

Btopa rmaBa oT aucepTaliMOHHUS TPY. € TMPSKO OOBBpP3aHa C €Ha OT OCHOBHUTE MY

3aga4d, a MMCHHO Ts HMa 3a LCJI Ja I/IIIeHTI/I(bI/II_II/Ipa " aZialiTupa noaxoAdur MoJAeJI 3a OICHKA



Ha TOTOBHOCTTAa Ha OM3HeC opraHusaunuute B bbiarapus, KoHTo aa oTpassiBa pasriiexaaHuTe
KJIFOUOBH aCleKTU Ha OM3HEC opraHu3auuute, Bbpxy kouto Muaycrpusa 4.0 uma otpaxkeHue,
KakTo M Ja JepUHHpa METOIMYECKUTE IOJIOKEHHs 3a  IMPOBEXJIAaHE HA EMIHMPHYHOTO
u3CJe/BaHe.

Bropa riasa e pasnpeneneHa B Tpd OCHOBHM naparpada, KaTo IbpBUAT € HACOUEH KbM
KPUTHYEH IIpETJie]l U CPABHUTEJIEH aHAIN3 Ha Pa3IM4YHU MOJIEIH 32 OLIEHKA HAa TOTOBHOCTTA 3a
npexoa kbM Muayctpus 4.0 u uudpoata 3psutocT; BTOPHUAT H3J1ara MOTUBHUpaHa 000CHOBKA 3a
n3bopa Ha KOHKPETEH MOJEN, a TPeTHAT NpeACTaBs METOA0JIOTHYecKaTa pamKa Ha
U3CJIE/IBAHETO.

B Tabnuma 1 e mpeacraBeHO CHHTE3MPAHO CPaBHEHUE HA MOAPOOHO aHATU3UPAHUTE
MOJIEJIN 3a OLIEHKa Ha TOTOBHOCTTA 3a Muayctpus 4.0 B ntucepTaliuoOHHUS TPYIL.

Tabnuya 1. CpasHnenue na pazenedanHu mMooenu 3a OYeHKd HA 20MOBHOCMMA 3a NPexo0 KbM

HUnoycmpus 4.0

Mogaea ABTOpHM M roAHA OueHsiBaHU KaTeropumn Kaacupane Ha koMnaHuuTe
I S

Mogen Ha 3psuI0CT Leyh, Schiffer, Bley 4 xareropuu: 5 cTeneHu: Hal-HUCKATa €
3a KJIacuuIupane u Forstenhéusler, BeprukanHa naTerpanys Crenen 1: OCHOBHO HMBO Ha
Ha UT n (2016) XOpHU30HTaIHA HHTErpalus; —UnupoBU3aLMs, a Hall-
coTyepHOTO Pa3pabotBane Ha nuppoBu  BHcokara CremneH 5S:
CBCTOSIHUE C POKYC npoaykT; Mexaycekropan ~ OnTHMU3MpaHa ITbJIHA
Bepxy UHIycTpus TEXHOJIOTHYHH KPUTEPUN JUTUTATTN3ALNS;
4.0 (SIMMI 4.0)

2 IMPULS — ¢donnmanus IMPULS | 6 kateropuu: 3 xareropun: Jlunepu; Yuenm
I'oToBHOCT 32 Ha ['epmanckara Crparerust u opranuzauusi;  ce; Haunnaemmu
Wnnyctpus 4.0 HMHXEHEpHA WntenurentHa adbpuka;

benepanust WHTEeaUreHTHY onepaunuy;

(VDMA), (2015) VHTENUTreHTHH POy KTH;
VYciyru, ynpasisiBaHu OT
naHHu; Ciry>KuTenu

3 Mogpen 3a onienka Ha ~ Rockwell He ca ynomenaru. 5 cTerneHu Ha 3PsUIOCT:
3penoCcTTa Ha Automation, (2014) O1leHKa Ha BCUYKH aCIIEKTH
CBBP3aHOTO Ha cpinectByBamara OT/IT
MpeanpusITHe Mpe’ka Ha OpraHHu3alusiTa;

CurypHa 1 HaICTpOEHa
Mpexa U KOHTPOJIY;
Jebunupan v opraHu3upaH
000pOTEH KaluTaj OT JaHHH;
Ananuz; ChTpyIHUYIECTBO.

4 Mogen 3a onienka Ha ~ Andreas 9 kareropun: CtpaTerus; [IpaBsT ce cpeqHONIpeTErNIEHN
3peJIoCTTa U Schumacher u JunepctBo; Knuentu; OLICHKH OT 1 110 5 3a Bcsika oT
TOTOBHOCTTA 32 KOJIEKTHB, (2016) [IpomykTu; Oneparuu KaTEroOpumTe.
pexo] KbM Kynrypa; Xopa;

Wnnyctpus 4.0 VYupasnenue; TexHonoruu



Hunexc Ha 3psuiocT
crpsamo Muanyctpust
4.0

HNHcTpymeHT 3a
CaMOOLIEHKa Ha
JUTHUTAIHATa
3psUIOCT

Mopgen 3a onieHKa
crpsmo Munyctpust
4.0: Industry 4.0-
MM

Open DMAT —
HNHcTpymeHT 3a
OILICHKA Ha
nudposara 3psIocT
Ha EBponeiickaTta
KOMUCHS

I'epmancka
HaI[MOHATTHA
aKaJeMus 32 HayKa
Y UHXXCHEPCTBO
(acatech), (2017)

PriceWaterhouse
Coopers, (2016)

Gokalp u xoyiekTuB,
(2017)

EBponeiicka
komucus, 2023

4 xareropuu: Pecypcu;
HNudopmaiimonau cucremu;
Opraam3anmoHHa

CTPYKTYypa, KynTypa

7 KaTeropuu: AUTUTAITHU
OM3HEC MOAEIH U IOCTBII A0
KIIMEHTHUTE; TU(QPOBU3ALMS
Ha MpeyIaraHuTe IpOLyKTU
U YCIIyTH; TUTUTATH3aus 1
MHTErpanys Ha
BEPTUKAIHUTE U
XOPHU30HTAIHA BEPUTH Ha
CTOMHOCT; aHAJIN3 Ha TaHHHU
KaTo KJIF0UYOBa CIIOCOOHOCT;
reBkaBa UT apxutekrypa;
JaHbYHO, IPABHO
CBOTBETCTBUE U CUTYPHOCT;
OpraHu3alys, CIyKUTEIN U
JUTUTAIHA KyJITypa

5 kareropuu: YIpasiieHUe
Ha aKTHBUTE; Y IPaBICHUE
Ha HH(POpMAIUATA;
VYmpasieHue Ha
MIPUITOXKEHUSTA;
IIpuBexnane B
CHOTBETCTBHE;
Tpancdopmanust Ha
MIPOLIECUTE:

6 kareropun: Lndpona
CTpaTerus Ha
OpraHu3aluATa;

Iudposa roToBHOCT;
[udposuzanus,
OpHEHTHPAHa KbM YOBEKa;
YnpasieHue Ha JaHHU;
ABTOMaTH3aLUS U
W3KYCTBEH MHTENEKT;.
Exomnorocro6pazna

UG poBU3aLHSL.

6 CTEIIeHH Ha 3PSIOCT OT Hal-
HUCKAaTa KbM Hal-BUCOKATA:
KOMITFOThPHU3aITHS;
CBBP3aHOCT; BUIAUMOCT;
MPO3PAYHOCT;
MpeaCcKa3yeMOoCT;
aJIalITHBHOCT.

4 xaTeropuu: JUTUTAICH
HOBAK; BepTHUKaJICH
WHTETPaToOp; XOPU30HTAIICH
CHTPYAHUK; JUTHTAICH
IaMITHOH

6 cTeneHu Ha TOTOBHOCT:
Hugo 0: He3apbpiieH
Hugo 1: U3nbaneH
Hugo 2: YnpasnsBan
Hugo 3: Ycranosen
Hugo 4: Ilpeackazyem
Hugo 5: Ontumusupan

[lsmocTHATa cTeneH Ha
3pAIIOCT HA TU(POBUTE
TexHoioruu ot 0 1o 100% n
onenka ot 0 mo 100% 3a
BCSIKa OT IIECTTE KATETOPHH.

N3rounnim: CoGcTBeHa cucteMaTn3anus, 6asupana Ha: Leyh, C., Bley, K., Schiffer, T., Bay, L., 2017.The Application of
the Maturity Model SIMMI 4.0 in Selected Enterprises. AMCIS 2017 Proceedings 6. Available at:
https://aisel.aisnet.org/amcis2017/Enterprise/Presentations/6; Leyh, C., Bley, K., Schiffer, T., Forstenhdusler, S., 2016.
SIMMI 4.0 - a maturity model for classifying the enterprise-wide it and software landscape focusing on Industry 4.0. 2016
Federated Conference on Computer Science and Information Systems (FedCSIS), 2016, pp. 1297-1302.; IMPULS, 2015.
Industry 4.0 Readiness Online Self-Check for Businesses. IMPULS. Available at: https://www.industrie40-
readiness.de/?lang=en; Schumacher, A., Erol, S., & Sihn, W., 2016. A Maturity Model for Assessing Industry 4.0 Readiness



https://aisel.aisnet.org/amcis2017/Enterprise/Presentations/6
https://www.industrie40-readiness.de/?lang=en
https://www.industrie40-readiness.de/?lang=en

and Maturity of Manufacturing Enterprises. Procedia CIRP 52, pp. 161-166; Schuh, G., Anderl, R., Dumitrescu, R., Kriiger,
A., ten Hompel, M., 2020. Industrie 4.0 Maturity Index. Managing the Digital Transformation of Companies — UPDATE
2020 — (acatech STUDY), Munich 2020.; Gékalp, E., Sener, U., Eren, P.E., 2017. Development of an Assessment Model for
Industry 4.0: Industry 4.0-MM. In: Mas, A., Mesquida, A., O'Connor, R., Rout, T., Dorling, A. (eds) Software Process
Improvement and Capability Determination. SPICE 2017. Communications in Computer and Information Science, vol 770.
Springer, Cham. DOI: https://doi.org/10.1007/978-3-319-67383-7_10; European Commission. n.d. European Digital
Innovation Hubs Network: Open DMAT - Ouenka Ha uudposara 3psuioct. [online]. European Commission. Available at:
https://european-digital-innovation-hubs.ec.europa.eu/bg/open-dma

Bropusr naparpa¢ npencras MOTHBHpaHa 000CHOBKA 332 N300pa Ha KOHKPETEH MO/IET
3a MpOBEXKAaHE HAa EMIMPUYHOTO H3CIeABaHE Ha roroBHoctTa 3a Mugyctpus 4.0 Ha
obnrapckure MCII B cektop ,IlpepaboTBamia NPOMHUIUICHOCT, @ HMMEHHO MOJACIBT
,LoroBHOCT 3a Munycrtpus 4.0°, paspaboren ot ¢oumamus IMPULS wu I'epmanckara
aconmanus Ha MamuHocTpouTenHata uHayctpus (VDMA). Aprymenture 3a u30op Ha

KOHKPCETHHUA MOJCJI MOraT 1ia 6]5,[[8.T CUHTC3UPAHH, KAKTO CJICABA:

® [IbpBo, 32 paznuka ot Apyru mojenu karo Industry 4.0-MM u SIMMI 4.0, MmonensT Ha
donmanus IMPULS o0xBaia v orieHsIBa ChCTOSTHUETO, KAKTO Ha TEXHUYCCKUTE, TaKa U
Ha OPTraHMU3AIMOHHUTE ACIEKTH, KOUTO Ca HEOOXOJMMH 3a YCICIICH WHIYCTPUAICH
MpeX0Jl, KOETO MPEeJCTaBsiBa €JUH OT OCHOBHHUTE H3BOJAU OT JHUTEPATypPHOTO
W3CIIE/IBAHE B IbPBA IJ1aBa.

®» Bropo, MOJENbT ce 6a3upa Ha peaHa eMnupuIHa nHpopmamms oT Ou3Heca u e Jo0pe
TEOPETHYHO W TMpPaKTUYECKH aprymeHTHpaH. Cien mbpBOHAYallHATa CU pa3paboOTKa,
MOJENIbT € TECTBaH U BAJIMJUPaH Ha JBa eTana — BeJHBX ¢ 489 HEMCKU KOMITAaHUU U
BTOpU BT ¢ 289 HEMCKH KOMIAHHUM C pa3iMyueH pa3Mmep, onepupaiu B chepara Ha
MIPOU3BOJCTBOTO U MAILIMHOCTPOEHETO.

® Tpero, HATUYHH ca MOJPOOHO ONMHUCAHUE HA METOJIOJIOTHATA U MHCTPYMEHTapuyMa 3a
ChOMpaHe U aHaJu3 Ha JJaHHUTE.

® UYeTBBHPTO, MOAEITBT € YCIEIIHO U3IM0I3BAH U MPUIJIATaH 3a ONpEAeIIHE TOTOBHOCTTA 3a
npexoq kbM HMuayctpus 4.0 B penuia NpoyyBaHMsl B pa3jIMYHU AbpKaBU KaTo
I'epmanus (IMPULS Foundation, 2015), bpasunus (Moura, Kohl, 2020), Typuus
(Nuroglu, 2018), koeTo e UHIUKaKs 32 TPUIIOKUMOCTTA U aKTyaJTHOCTTa Ha MOJIeNia U
3aJI0KeHaTa METO0JIOTHS.

® [lero, monensbT Ha Gonaanus IMPULS cpaBHeHHE C IPyTUTE MOJIENH € MO-TIPHIIOKUM,
ThUA KaTo ObJTapcKkaTa HWKOHOMHKA € CHJIHO 3aBUCHMMa OT MaJKd W CPEIHH
MPEANPUITHS, KOUTO TIpeacTaBisBaT HaJ 99% OT Bcuuku (GUPMU U OCUTYpSIBAT Ha
75% ot 3aeroctra (HCHU, 2024). [loBeyeTo OT TSIX ca aKkTUBHU B TPAAUIMOHHHU

HHAYCTPUHU — TCKCTUJI, XPAaHUTCIHO-BKYCOBA HNPOMHUIUICHOCT, MAIIHUHOCTPOCHC U


https://doi.org/10.1007/978-3-319-67383-7_10
https://european-digital-innovation-hubs.ec.europa.eu/bg/open-dma

ycinyru. Te3n ceKTopu OOMKHOBEHO MMAaT MO-HUCKAa CTENeH Ha JWTUTaIu3alus U
OrpaHMYEH KalalMTEeT 332 NHBECTULIMU B CIOXKHHU TexHonoruunu cucremu. IMPULS e
Ch3/1aJICH MIMEHHO 3a Ja TUarHOCTUIMPA PEATHOTO ChCTOSHUE HA TOJOOHU KOMITAaHUH
U Ja ouepTae MOCTHKUMU CTHIIKU KbM JIUTUTANIHA TpaHChOopMaIusl.

® [[lecTo, MOAETBT € CHELHATHO pa3pabOTeH 3a KOMIIAaHWH, Olepupaniy B chepara Ha
IIPOM3BOJICTBOTO U MAIIMHOCTPOEHETO, KOETO ChBIIa/la C OTPAaHMUEHUSATA IOCTABEHU T10
OTHOIIICHHE Ha 00EKTa Ha U3CJIEIBAHETO.

B Tpertus u nocnenen naparpad ot BTopa riaBa € pa3rbpHaTa METOJ0JIOTHYECKaTa paMKa
3a MPOBEXJaHE HA EMIIMPUYHOTO H3cienBaHe. B moarouka 2.3.1. moapoOHO € mpeacTaBeH
MomenbT Ha Qoumamus IMPULS, xoiiTo ompemenss TrOTOBHOCTTa Ha JajneHa OW3HEC
OpraHM3anys 3a UHIAYCTPUAJIEH MIPEXO0J MOCPEACTBOM OlIEHKAa Ha IIECT OCHOBHU HM3MEpEHMUS,
KOHUTO ca IpeJcTaBeHu Ha ¢ur. 1. Besko oT mectre n3MepeHus ce cBbp3Ba ¢ 18 Ha Opoit
acIleKTH, KOUTO C€ aCOLMHMPAT C OIpeIeJIeHU U3MCKBAaHUS U Ha Ta3u 06a3a ce onpe/esis CTeneHTa
Ha rotoBHOCT 3a Muayctpus 4.0 (Lichtblau et al, 2015).

Que. 1. Kamezopuu u acnexkmu na mooena INDUSTRIE 4.0 READINESS ua ¢onoayus
IMPULS

NHTeaureHTHI Yeayru, 6a3upanun

Cay:xxurean
NMPOAYKTH HA JaHHU
* AHaJIM3 Ha JaHHU B Jls1 oT M3MoNI3BaHNUTE [IpunobuBane Ha yMeHHUS
€Talla Ha U3I10JI3BaHC JaHHU Komnerenimu Ha
* Jlon'bJIHATETHU UKT s ot npuxoaute CILy’KUTEIUTE
(yHKUHOHAIHOCTH Ycnyru, Oa3upaHu Ha
JaHHH

Crparerusi u HNuTesmrenTHa HNHTETMreHTHH
OpraHmM3aums (padpuxa onepanuun
*Crparerus *[{udposo Mmoxenupane *O0s1a4HH yCIIYTH
*HBecTULIMA *MudpacTpykTypa Ha *T curypHocT
*YnpasiieHue Ha 000pyABaHETO * ABTOHOMHH TIPOIIECH
WHOBAINH *3non3BaHe Ha TaHHU «Crioziesisine Ha

*UT cucremun nHpOpMAaITUs




Wzrounuk: IMPULS, 2015. Industry 4.0 Readiness Online Self-Check for Businesses. IMPULS. Available at:
https://www.industrie40-readiness.de/?lang=en

MozenbT, Bb3 OCHOBA Ha CHELMAIHO 3aJI0)KEHU M3MCKBaHUA (KPUTEpUH) 32 BCEKU OT
18-Te acniekra, onpeess TOTOBHOCTTA Ha JlafieHa opranu3anus Ha 6 HuBa — ot 0 70 5 3a Beska
OT IIEeCTTE OIEHSBAaHU KaTeropuu. Beska OT IIeCTTe KaTerophuH Ce XapaKTepu3upa ¢
ornpezesneHo Terio (Bx. Tabnauua 2) u MakcuManeH Opoil TOUKM Bb3 OCHOBA Ha KOETO HAaKpas
ce omnpeaens IPUIOCTEH KOe(UUUMEHT Ha TOTOBHOCT Ha KOMIIaHMATa Ha 0a3a Ha
CpeIHOIIpEeTerIeHaTa CTOMHOCT OT MOJIyYCHUTE CPETHHU OLICHKU 33 BCEKU OT LIECTTE aCIEKTa.
MaxkcuManHHUIT Opoil TOYKHM, KOWTO Ja/eHa KOMIAHHWsS MOKE Ja MOJIy4H OOIIO 3a IIecTTe

KaTeTOpHH | pecIl. Aa ObJe KJacupaHa Ha Haii-BUCOKOTO HUBO € 100 ToukH.

Ta6ﬂuua 2. Paanpedeﬂenue Ha meeciama u nmouykume 3a 6CiAKa om wecmme Kanmecopuu Ha

mooena INDUSTRIE 4.0 READINESS

Kareropus Terino Touku \
1 Crparerus u opranu3anus 0,254 25
2 WntenurentHa gadpuka 0,143 14
3 WHTEenureHTHH onepanuu 0,102 10
4 WNHTEnUreHTHH NPOAYKTH 0,185 19
5 Ycayru, ynpaBisiBaHU OT JaHHU 0,138 14
6 Cryxurenu 0,179

| O6mo 100 100

Msrounuk: Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K., Schmitz, E.,
Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

Hpe,[[CTaBCHI/ITC B Ta6J'II/II_[a. 2 Terja Ha IIECTTE acIieKTa ca IIC(I)I/IHI/IpaHI/I 3a HOCJIUTC Ha
n3cjacaBaHe Ha HCEMCKHW KOMIIaHHH. BBHpeKI/I TOBAa, B PaMKHUTC Ha H3CJICABAHCTO MU 34
6T)J1FapCKI/IT€ KOMITaHUWMN Ca TMPUIOKCHU CBIIUTC TCrjIa, I[opaau y6e)KI[€HI/I$[Ta Ha
n3CJICa0BaTCIIA, 4c GLHFapCKaTa HHAYCTpUA € CTpPOro 3aBHUCHUMa OT HEMCKATa TakKaBa KaTo

APTYMCHTHUTC 3a TOBaA Ca l'IOI[pO6HO H3JI0OKCHU B IUCCPTATUOHHUA TPY A,

B Ttasu wacr or aucepraumoHHus Tpyn, mojensT Ha (onmamus IMPULS e moapoGHO
pasrinenan W mpencraBeH. [lpeacraBeHu ca aedWHUpAHWUTE H3WCKBAHUA (KPUTEPHH) 32
u3MepBaHe Ha roToBHOCTTa 3a MHycTpus 4.0 BbB BesKa OT 1IECTTe 001acTH, KOUTO TpsAOBa 1a
ObJaT U3ITBJIHEHH, 32 J]a MOXKe JaJieHa OM3HEeC OpraHu3alys Ja ce Kjacupa B I10-BUCOKO HUBO

Ha TOTOBHOCT.


https://www.industrie40-readiness.de/?lang=en

Tabauya 3. Knacugurxayus u usucxkeanus 3a kamezopus ,, Cmpameaus u opeanuzayus “

Huso N3uckBanus

Hugo 5 Ton v’ Crpaterusra € U3IbJIHEHA U PEIOBHO MPEPasIiIeKIaHa
U3NbJHHATE] v' Tlpassr ce unBecturmu B Muayctpust 4.0 3a MAI0TO NPEANPHUATHE
v YCTaHOBEHO € €IMHHO YIPaBJICHHE Ha HHOBAI[MHUTE B IISUIOTO

MpeanpusITHe

Huso 4 Excniept v Crparerusra € B IPOLEC HAa M3IbIHEHUE U CE MIPEPAITIEKIA
CIIOPAZYHO
v’ Tlpassr ce cBbp3anu ¢ Uumyctpust 4.0 HHBECTHIMH B MHOXKECTBO
obusactu
v’ MHOBaluuTE CE YIPABISABAT B MHOXKECTBO OTIEIIH
HugBo 3 Onuren ®dopMmynupaHa cTparerus 3a nmpexoa koM Uamyctpus 4.0
v OcbliecTBsBar ce cBbp3anu ¢ Muaycrpus 4.0 HHBECTULMHU B HAKOJIKO
o0nacTtu
v’ VnpasjieHue Ha HHOBAIMKTE B M30JUPAHU 00JIACTH

Hugo 2 Cpeano v’ Paspabotena p crparerus 3a Mumycrpus 4.0 u e nepunHupana cucrema

<

HalpeaHaJja OT UHOAUKATOPH

v Csbpsanute ¢ Uuayctpust 4.0 MHBECTHIINK Ca HA HUCKO HUBO
SOOI EER TR V' CTapTUpany ca WIOTHU UHUIMATHBY B HAKOM OT/IEIN

v" OcblilecTBEHH ca IbPBOHAYAIHY HHBeCTUINH B UHIyCcTpHs 4.0

5D ORIRESE 1T (9 HUTo eJHO N3UCKBAHE HE € U3ITBIIHEHO

Nzrounuk: Anantupano ot Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt,
K., Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

Tabnuya 4. Knacugurayus u usuckeanus 3a kamezopus ,, Mlumenucenmua ghabpuxa “

)5 070:10) N3uckBanus

Hugo S Ton v Hudpactpykrypara Ha 000pYABAHETO € B ChOTBETCTBHE C ObJIECIIUTE

W3IbJIHUTET (YHKIIMOHATHOCTH

v Bcuuku 1aHHH ce ChOMpAT U U3MOJI3BAT

v OcwrypeHa ¢ IsUI0CTHA HHTerprpana cucteMua UT noipbkka Ha
MIPOLIECUTE

Huso 4 Excriept v Tekymara UHQPACTPyKTypa Ha 060PYABAHETO OTrOBAps Ha
n3uckBanusTa Ha UnaycTpus 4.0 win Moxe 1a ce HaATpaka

v’ TloBeueTo JaHHU ce CHOUPAT, CAMO HSKOM JAHHH CE€ U3IOJI3BAT

v sumoctra UT nomipbkKa Ha IponecuTe (CHCTEMHO HHTETPUPAHA)
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Hugo 3 Onuren v

Huso 2 Cpeano 4

HaTpexHaI

Hugo 1 Hauunaen; (R4

Boaeny ¢GyHKIIMOHAIHOCTY ca (YaCTUYHO) YAOBJIETBOPEHU HITU MOTAT
Ja ObJaT U3ISUI0 HAATPAICHU

PeneBanTHH maHHM ce chOUpaT UGPOBO U ce U3MOI3BAT CAMO B HIKOU
obmactn

Hsixon nponecu ce nogaepxkat o UT cuctemu u ca CBbp3aHu upe3
uHTEepdeiicn

Braenure GyHKIIMOHATHOCTH ca (YaCTHYHO) YIOBICTBOPESHHU HIIH
Morat Ja ObJaT HaarpajaeHu A0 U3BECTHA CTETIEH

JannauTe ce cpOUpar (HO J0 rojisiMa CTEeTeH PhbYHO) U CE U3IMOI3BAT
caMo 3a HAKOU I€HHOCTH

Hsikon o6macTy B paMKuTE Ha KOMIIAHUSATA Ca HHTETPUPAHH U CE
nogaepxat ot UT cucremu

HacrosimaTa nadpactpykrypa Ha 060pyIBaHETO yIOBIETBOPSBA HIKOU
OT ObACUINTE H3UCKBAHUS

Ilone enuH oCHOBEH OusHec IIpouec C€ nmoaabpxa ot HT cucrema

Je D GOIPAN AV (90 HUTO e1HO H3UCKBaHE He € H3IBIHEHO

Wzrounnk: Anantupano ot Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt,
K., Schmitz, E., Schroter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

Tabnuya 5. Knacugurayus u usucxkeanus 3a kamezopus ,, Mlumenucenmmuu onepayuu *

Huso HN3uckBanus

Hugo 5 Ton 4
W3 bJIHUTET 4

v

Hugo 4 Excnepr v
v
v
Hugo 3 Onurten v
v
v

Huso 2 Cpeano 4

HanpeIHa v

L[A710CTHO MHTETPUPAHO B CUCTEMATA CIIOACIIAHE Ha HH(pOPMAITUS
Brenpenu ca aBTOHOMHU MPOLIECH HA yTIPABICHUE U PEAKIIHS
Buenpenu ca penrenus 3a msuioctia UT curypHocT u 00mausu
pereHus

[Inpok00OXBATHO U CHCTEMHO MHTETPUPAHO CIIOZCIISHE Ha
uHpOpMAaIUs

TecTBaHe Ha TIpoIIECH 32 ABTOHOMHO YIIPABJIICHUE U PEAKITUN
HNmnnemMeHTHpaH ca MeXaHU3MH 3a MpokoooxBaTHa T curypHoCT U
ca BbBEJICHU O0JIaYHU PEIICHUS B YIIOTpeda

YacTUyHO CUCTEMHO WHTETPUPAHO CIOJIENISTHE Ha MH(DOpMaIus
Yactuuno BHeapenu pemienus 3a UT curyprHoct

BrenpsiBane Ha TbpBOHAYAIIHU pellieHHs 3a 001adeH copTyep 3a
ChXpaHEHHUE U aHAJIU3 Ha TaHHU

YacTryHO BHBEICHO BETPEIITHO CIOJIEIISTHE Ha HH()OpMAITUs
MHoxecTBO IIaHupanu pemenys 3a U'T curypHocT win

IIbPBOHAYATHN PEIICHUs B IIPOIieC Ha pa3paboTka
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SUGHEEEECTTETT S v TIBpBU CTBHIIKK KbM BBTPEIIHO, MHTETPUPAHO B CHCTEMA CIIOJENIAHE Ha

nHpOpMaIUs

v' TlnanupaHu NbpBOHAYaIHM pemenns 3a UT curypHocT

12 DGO PAN A E e (900 HUTo efHO M3UCKBaHe HE € H3ITBIHEHO

Wzrounnk: Anantupaso ot Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt,
K., Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

Tabnuya 6. Knacuguxayus u usuckeanus 3a kamezopus ,, Mnmenueenmuu npooykmu *

Huso N3uckBanus

Huso 5 Ton v’ TlpomykTuTe pasnoiaraT ¢ [SUIOCTHA JONBIHUTEIHH —(QYHKIHH,
U3 bJIHUTE 6azupann Ha UKT
v" 1[4I0CTHO M3MONI3BaHE Ha ChOPAHWTE JAHHH 110 BpeMe Ha yrorpeda 3a

pa3nuYHu PYHKIUH

HugBo 4 Excnepr v TIpoayKTuTe pasmoarar ¢ JONbIHUTENHN GyHKIMHU, Oasupanu Ha KT
B PA3ITUYHH 007IaCTH
v’ IleneHaco4yeHo U3IOJI3BaHe Ha ChOPAHUTE IAHHH 110 BPEME Ha yrotpeda
3a onpenesieHn pyHKINU
Huso 3 Onuren v TIpoAyKTUTE HWMAaT MHOXKECTBO B3aMMOCBBP3aHH  JOMBIHUTEIHH
¢yskuny, 6a3upann Ha KT
v Hsakou OT chOpaHWTe JIaHHM 110 BPEME Ha ynorpeba 3a M3IOJI3BAT 3a
aHan3

Huso 2 Cpegno v' TIposyKTUTE UMAT IIbPBU UMIUIEMEHTUPAHU JOMBIHATEIHH (YHKIIUH,

HalnpeIHas 0azupann Ha UKT

v' Cwbupar ce JaHHHM [0 BpeMe Ha ynorpeba, HO HE ce aHanu3upar/
M3II0JI3BAT OT OPraHU3aLusTa

SUGHEEEELTTETT Y v TIpoAyKTUTE MMAT [bPBM TIPU3HAIM HA JIONBIHUTEIHH (YHKIMH

6asupanu Ha UKT

L GOIPAN AV (90 HUTO e1HO H3UCKBaHE HE € H3ITBIHEHO

Uzrounnk: Anantupano ot Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt,
K., Schmitz, E., Schroter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

Tabauya 7. Knacugurxayus u usuckeanus sa kamezopus ,, Ycuyeu, ynpasnsasanu om oanuu “

Huso HN3uckBanus

Hugo 5 Ton v

Ycyru, yrnpasisiBaHH OT JAHHW Ype3 WHTETPAIHs C KIHEHTa
H3MbJIHUTEN [puxoau, reHepupaHu OT YCIIyTH, 6azupanu Ha qanau (>10%)

31 MPOILIEHT HA MU3II0JI3BaHE HA JaHHHU 0 OT CLOpaHUTE JAHHU
Bucox npore a M3II0JI3BaHe Ha Ja >50% ot crOpaHuTe 1a

Huso 4 Excniept

Yciyry, ynpasisiBaHU OT JaHHU 4pe3 UHTETrpanus ¢ KJIMeHTa

AU NEE NN

[Mpuxoau, reHepupaHu OT ycIyrd, 6a3upanu Ha ganHH (<10%)
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Uznonzsane Ha naHan (20%—50% oT chOpaHuUTE TaHHN)

Huso 3 Onuren Ycenyry, ynpaBisiBaHH OT JJaHHH, HO 03 /1a ca MHTErpUPaHH ¢ KIIUCHTa
Huckn npuxonn, reHepupanu oT yCiryrH, 6azupann Ha naHuu (<7,5%)

Uznonzsane Ha nanau (20%—50% ot chOpaHuTe TaHHN)

Huso 2 Cpeano

YCJIYFI/I, YyIipaBJIAIBaHU OT JaHHU, HO 0e3 HUHTErpanusa ¢ KJIIMCHTa

HaTnpeaHaa Huckn npuxosu, reHepupanu OT yCiryTH, 0asupann Ha faHuu (<2,5%)

D N N N N N NN

Cnabo wmzmon3BaHe Ha JAaHHM OT (azata Ha m3nomsBaHe (<20% ot

CbOpaHUTE JaHHH)

<

Huso 1 Haunnaemn Ycyru, ynpasisiBaHH OT AaHHH, HO 0€3 MHTErpanus ¢ KITMeHTa

<

[IbpBOHAYATHM MPUXOAU, TEHEPUPAHH OT yCIyTH, Oa3upaHu Ha AaHHH
(<1%)

L D GOIPAN AV 70 (900 HuTo eHo M3MCKBaHe He € H3ITBIHEHO

Wzrounnk: Anantupano ot Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt,
K., Schmitz, E., Schroter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

Tabnuya 8. Knacuguxayus u usuckeanus sa kameeopus ,, Cnyscumenu

Huso HN3uckBanus

Huso 5 Ton v CiyKdTenuTe WMaT BCHYKM HEOOXOJMMH YMEHUS B MHOMKECTBO

HN3IIbJIHUTEJI PEICBAaHTHU obmactu

Hugo 4 Excriept v' CloyXuTenure UMaT aJeKBaTHU yMEHUS B MHOMKECTBO peEJEBAaHTHU
o0iacti

Huso 3 Onuren v’ Clly)KUTeuTe UMaT aJIEKBATHA YMEHUS B HAKOU PEJICBAHTHHU 00J1aCTH

Hugo 2 Cpeano v CiyXdTenuTe MMAT HUCKO HHBO HA YMEHHWSI B HAKOJKO DPEJICBAHTHH
HanpeIHaI obusactu
SUGHEEEEUTTETT S v CioysKHTeNnnuTe MMaT HECKO HHBO HAa YMEHHS CaMO B €/IHA PelICBaHTHA

o0Oiact

L GOIPAN AV (90 HUTO elHO H3MCKBaHE HE € H3ITBIHEHO

Uzrounnk: Anantupano ot Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt,
K., Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

3a ;1a ce oIleHu TOTOBHOCTTA 3a Tipexoa KbM Uuayctpus 4.0, Bcska KOMIAHUS, TTOMBJIHAIIA
BBIIPOCHUKA TIOJyYaBa OllEHKa MO BCSAKO €IHO OT IiecTTe HampaieHus oT 0 1o 5. Ta3u oreHka
ce YMHOXaBa M0 ChOTBETHOTO Teriio oT Tabnwuia 2. 3a f1a ce moiyuu ISUIOCTHATA OleHKa Ha
roroBHocTTa OT 0 710 5, ce ChOMpAT MOTYUSHUTE OIEHKH OT IIECTTE aCTIeKTa H C& YMHOMKaBaT

o 100 ceriacHo cineaHata Gpopmyna:
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Hugo Ha rotosHoct! = ((CO x 0.254) + (UD x 0.143) + (MO x 0.102) + (UII x .185) +
(MO x0.138) + C x 0.179)) x 100

Ha 6a3a na noJjryucHara (1)I/IHaJIHa OIICHKA, CbOTBCTHATA OpraHu3anus €€ Kjiacrupa B €JHO OT
CJICOIHUTC HHBA, KOHUTO C€ acomuupar C TpHU KaATCropuu, wun3pasdBalld CTCIICHTA Ha

IIOATOTBCHOCT, KAKTO CJIC/BA:

B  Hauunaenr™ — kaTo TakuBa ce KJacUpaT KOMIAHUU, KOUTO HE ca HAIIPABUIIM HUIIO WIIU
MHOTO MaJIKO 3a peaMu3UupaHe Ha HWHIYCTPUAJIEH MpexoJ] M Tnomaaar Ha HuUBO 0
(aytcaiinep) u HUBO 1 (HaumHaem).

B  Vyeny ce* — TyK MomnajgaT KOMIIAHUHUTE, YUSITO MOJATOTOBKA CHOTBETCTBA HAa HHUBO 2
(HampeHa) U KOUTO Ca PealIu3upalId YCIEITHO MbPBUTE CTHIIKA OT CBOSI HHIYCTpUAJICH
MPEXO/I.

B  Jlunepu‘ — KaTo TaKMBa c€ OMPEEIAT KOMIIAHUHUTE, YUATO TOJATOTOBKA CHOTBETCTBA Ha
HuBa 3 (omuteH); 4 (ekcrepT) U S (Tonm M3MBIHUTEN). Te3M KOMIIAaHMHM BeYe ca Ha I'bT

yCHENIHO Ja MHKoprnopupaT npuHiunute Ha Unaycrpus 4.0 B cBosita aeitHoct (Lichtblau

et. al, 2015).

B moarouka 2.3.2. ca wu3NokeHH LeNTa, OOEKTa, H3CIeJoBaTeicKaTta Te3a U
W3CIIE0BATEICKUTE BHIIPOCH, HA KOUTO 1I€JU /1a OTTOBOPH EMIIMPUYHOTO U3CIIE/IBAHE.
Ocnoenama yen Ha EMIUPUYHOTO U3CIIE/IBaHE € 1a OCUTYPH MbpBUYHA HH(OpMaLUs B
mect ocHOBHM HampasieHusi (Ctpareruss u opranuzanus; WerenureHTHa Qabpuka;
WNuTtenurenTHn omnepanuu;, WHTETWTeHTHH TNPOMYKTH; YCIYTH, YIPaBISBaHU OT JaHHU;
CryXuTeln) Bb3 OCHOBA Ha KOSITO € OMpPE/IENIEHO OOIIOTO HUBO HAa TOTOBHOCT Ha Tpymna OT
obarapcku MCII, onepupamu B cektop C [IpepadoTBaiiia mpoMULIIIEHOCT U ca GOpMYTUpaHu
IIPENOPBHKU U MOJIEINIU 32 MOBUIIIaBaHE Ha TOTOBHOCTTA 3a npexo kbM Unayctpus 4.0.
Obexmvbm Ha eMIMPUYHOTO wu3cienBaHe ca Obarapcku MCII, uymiito kon Ha
MKOHOMMYECKa JieiHoCT cbriacHo Knacudukanusra Ha nkoHomuueckute aeitHoctu (KMJI-

2008) ot 01.01.2008 roguaa Ha HCHU, nonazna B rpyna C I[IpepadoTBaria mpOMHUIIIIEHOCT.

I Kpnero:
= CO = Crparerus u opranuzanus, a 0.254 € TErJI0To Ha aCMeKTa.
N ® = UnarenuredtHa ¢padpuka, 0.143 npencrasisBa TEMIOTO HA aCIEKTa.
9 p
=  UO = UnrenurentHu onepamuu ¢ terio 0.102.
UII = NHTEeNnMreHTHY MPOIYKTH € TETJIO B 00MOTO HUBO Ha rotoBHOCT 0.185.
= YO/ = Ycayru, ocHoBaHM Ha AaHHH ¢ Terio 0.138.

C= Cnyxnrenn ¢ terno 0.179.



Hszcneooeamenckama me3a €, 4ye TOTOBHOCTTA Ha Obarapckute MCII, onepupamyu B
cexTop IIpepaboTBaia MpOMHUIIIIICHOCT € Ha HE3aJJOBOJINTEIIHO PABHUILE 32 YCIICUICH MPEX0.T
kbM Uupyctpus 4.0. Karo ,,He3amoBonuTeHO paBHuUIIE" ce nedunupar Husa ot 0 10 2, KOUTO
ChOTBETCTBAT Ha KaTeropuute ,,Haunnaeny (auBa O u 1) u ,,Yuenr ce (HuBoO 2). 3a 70CTaTHYHO
BHCOKO HMBO Ha TOTOBHOCT 3a YCIIEUICH MPEXO/ LIE Ce CYUTAT HUBA 3 (ONUTEH), 4 (eKcnepT) U
5 (Tonm M3OBJIHUTEN) WM rpynarta Ha T.Hap. ,.Jlunepu* cnopen monena INDUSTRIE 4.0
READINESS (2015). Komnanuure, KOUTO ca HAYMHACUIM U yuelu ce (Ha HuBa oT 0 10 2 BKIL.)
ca TaKMBa KOMIIAaHUU, KOUTO WJIM HE ca MPeIIpHey HUKaKBU CTHIIKH B mocoka Muayctpus 4.0
WIM ca peaju3upaly YCHEIIHO MbPBOHAYAIHU CTHIKH (HUBO 2), KOETO CBHUIETEICTBA 3a
HAJIMYMETO HA TIOTEHIIMANT 32 TPEXO/I B ONPEICICHN aCIeKTH, KOETO 00aye MOXKE Jla c€ IbJDKU
Ha MOMEHTH HYXIM Ha NPEANpPUATHETO B KOHKPETHH OOJACTH U HE € TapaHIs 3a YCHEIIHO
npuiarane Ha npuHounure Ha Wuayctpus 4.0 B pamMkuTe Ha Isjata OpraHU3allus.
Kommnanuute, Kouto ce kiacupar karo Jluaepu chbOTBETHO Ha HHMBa OT 3 10 5 Beue ce
XapakTepu3upar ¢ UMIUIEMEHTHpaHe Ha npuHiunure Ha Muayctpust 4.0 B MHOKECTBO aCEKTH
(HMBO 3) WM B MOYTH BCUYKHU MJIM BCUYKH acleKTH (HUBa 4 U 5) Ha JeHHOCTTa CH, KOETO €
MOKa3zaTead 3a BHCOK MOTEHLHMAT W MPEANoCTaBKa 3a IUIOCTEH YCHEIIeH Mpexoi KbM

WNunyctpus 4.0.

Hszcneoosamenckume 6vbnpocu, YAUTO OTTOBOP CC THPCU ITPHU MMPOBCKIAHE HA U3CTICABAHETO Ca,

KaKTO CJICABA.

1. KakBu Mepku/AeiicTBHsI B OpraHHM3allMOHEH M TEXHOJIOTMYEH acleKT ca MpearpHuenn
ObJirapckuTe OusHec opranu3anuu, omnepupamm B cektop C  IIpepaborsaina
IPOMMIIUIEHOCT 32 OCBhIECTBSIBaHE Ha mpexo] kbM Uuayctpus 4.0?

2. KaxBo e HMBOTO Ha FOTOBHOCT 3a InpexoJ kbM WuaycTtpus 4.0 Ha rpynata oT Ou3HEC
opranu3zaruu, onepupaiu B cektop C IIpepaboTBaiiia mpoMHUIILIIEHOCT?

3. Kou ca mpeukute 3a ObiArapckutTe OW3HEC OpraHu3anuu, omepupanid B cexktop C
[TpepaboTBalia MpOMHIUIEHOCT 32 OCBIECTBsIBaHE Ha npexoa kbM Muayctpus 4.0?

4. Vma nu 3aBHCHMOCT MeXAy pasMmepa (kareropusra cbriaacHo 3MCII (lex.bg, 2020)) Ha
NPEINPUATHITa 1 HIBOTO UM Ha TOTOBHOCT cripsiMo MuycTpus 4.0?

5. Vma nm 3aBUCUMOCT MEXIy MPHUXOJUTE HA MPEANPHUITHATA H HUBOTO UM Ha TOTOBHOCT
cupsimo Unnyctpus 4.07

6. Vma nm 3aBUCUMOCT MEXJy TreorpadckoTo pasnoyiokeHue Ha OM3HEeC OpraHu3aluTe U

CTETMEeHTa UM Ha TOTOBHOCT 3a WHyCTpUAJIEH TIPEX0a?



7. Vma v 3aBUCHUMOCT M aKo, /1a, B KaKBa CTEIEH MEX]ly HHBECTHUI[IOHHATa aKTUBHOCT Ha
Ou3HEC OpraHu3alMuTe U CTeNeHTa UM Ha roToBHOCT 3a Uuayctpus 4.07

8. B kakBa cTereH Mexy HUBOTO Ha YMEHHSITA HA CIy>)KUTEIIUTEe Ha OM3HEC OPraHNU3aLuUTe
OKa3Ba BIIMSHHUE BHPXY CTENEHTA UM Ha TOTOBHOCT 3a Munyctpus 4.0?

9. B kakBa CTelneH MeXay TEXHOJOTMYHOTO paBHUILE HAa OM3HEC OpPraHU3alMHUTE BIIUsE
BBPXY CTEIIEHTa UM Ha roToBHOCT 3a Mnayctpust 4.07

10. B xakBa cTelneH HAJIWYMETO HA AaBTOHOMHM IIPOLIECH B KOMIIAHUUTE OT CEKTOp
»lIpepaboTBala NpOMHUILICHOCT OKa3Ba BJIMSHHE BbPXY HMBOTO UM Ha TOTOBHOCT 3a
Nunyctpus 4.0?7

11. B kakBa creneH npeajiaraHeTo Ha MHTEJIUT€HTHU TPOJYKTH U yCIIyTy, 0a3upaHy Ha IaHHU
OKa3Ba BIIMSHUE BbPXY FOTOBHOCTTA Ha NPEX0J Ha KOMIIAHUUTE B U3BaAKaTa?

12. KakbB mo1X0/1/CTHIIKN OMXa MOTJIH J1a mpeAanpueMat Obiarapckute MeHupkbpu Ha MCIT,
3a J]a MOBUIIAT TOTOBHOCTTA Ha YIPABJIBAHUTE OT TAX npeanpustus 3a Uugyctpus 4.0?7

13. KakBu aeiicTBusa Ouxa MOTJIM Ja c€ MpeAnpueMaT Ha HHCTUTYIIMOHAIIHO HUBO, 3a JIa Ce
noanomMorHat obeirapckure MCII B mpexona um kbM MHycTpus 4.0 1 HOBUIIIABaHETO HA

TsxHaTa uudposa 3psoct?

B monrouka 2.3.3. moapoOHO € TMpeacTaBeH HMHCTPYMEHTapHyMbT 3a ChOWpaHe,
00pa0oTKa U aHaIM3 HAa IbPBUYHUTE JIaHHU OT U3CJeIBaHETO. M30paHusaT HHCTpyMEHTapuyM
3a chOMpaHe Ha IbpBUYHA MH(OpPMAIUs € UHAWBUAYyallHa aHOHUMHA aHKeTa, 4acT OT MOJesa
INDUSTIE 4.0 READINESS. B pamkuTe Ha Ta3u MOATOYKA aHKETHATa KapTa € MOoApOOHO
Mpe/lCcTaBeHa U aHajlu3MpaHa, KaTo 3a LEJUTe Ha OTpa3siBaHE Ha HAKOM KIIOYOBU
xapaktepucTuku Ha Obarapckure MCII ca noGaBeHr U aanTHPaHU HIKOHU OT IeMOorpadCcKuTe
BBIPOCH BKJI. IPUXOAU B XHJI. JIB. IIP€3 MOCIIEIHUTE JIBE TOAUHU, OPOH CITy’KUTENU, PETHOH, B
KOITO ce Hamupa npennpustuero u ap. Llenra Ha nobaBeHuTe nemorpadcku BBIPOCU € Aa
MO3BOJIM U3CJIEIBAHETO HA 3aBUCUMOCTUTE MEXKIY MPHUXOAUTE, KaTeropusra, reorpadckoro
MECTOIIOJIOKEHHE U CEKTOpa Ha ONepaluyd Ha KOMIAHUUTE W HUBOTO MM Ha TOTOBHOCT 3a
WNupnycrpus 4.0.

Ilo-HaTaThK B CHIIMS pa3JlieN € NPEACTABEH UHCIMPYMEHMAPUYMbIM, KOUTO € NIPUIOKEH 3a
aHanu3 Ha OaHHume OT AHKETaTa BKJIIOYBA KAYECTBEHU U KOJIMYECTBEHHU (CTATHCTUYECKU
MeToin). KauecTBeHUSAT MHCTPYMEHTApUyM BKIIIOYBA:
® Jleckpunmueer aHanu3 — TO3M TUIl aHAJIN3 € TIPUIIOKEH 3a ONPEEIIIHE HAa KAaTETOPUNTE Ha

TOTOBHOCT BB3 OCHOBAa HAa AHKCETUTC, KOCTO OCUTYpsABa OpHUCHTAUUWA B MPCABAPUTCIIHO



00paboTeHHUTe JaHHU U € OMOCPECTBA MPEMUHABAHETO KbM CHIIMHCKATa CTaTUCTUYECKA
00paboTka Ha ChOpaHHUTE TaHHHU.

®  Auanu3 — TO3M METOJ € MPUJIOKEH 32 ONpEACIsIHE Ha BPB3KUTE U 3aBUCHMOCTUTE MEXTY
pa3IMYHUTE acCHeKTH (CTpaTerwsi, CIy>KUTEIH W Jp.) B PaMKUTE Ha MPEINpUATHATA 3a
orpeielisiHe Ha TOTOBHOCTTA 3a npexoa kbM Uuayctpus 4.0.

®» Memoo Ha uHOyKYusi — TO3U METOJI € IPUIIOKEH MPH U3BEKJAHE HA 3aKIIOYECHUS OTHOCHO
KaTeropuuTe Ha TOTOBHOCT 3a mpexon kbM Munycrpus 4.0. B3 ocHOBa Ha OTHEIHUTE
HaOJII0/ICHNUs ca HANPAaBEHU 3aKIIOYEHHS 110 OTHOILIEHHE Ha ChOTBETHUTE KaTErOPHH.

®»  Memoo na 0edyKkyusi — TO3U METO/I € TIPUIIOKEH IPU OMpeIeiTHEe Ha KOHKPETHUTE MPEUKU
3a npexox kbM MHaycTpus 4.0 3a Bcsika OT KaTETOPUUTE, Thil KaTo T€ ca MPEIBAPUTEITHO
neguHUpaHU B MOJIeNa 3a BesKa OT Kareropuute. CiejoBaTeNIHO NpH Kiacuuuupane Ha
JaIeHO TMPEANpUsTHE B KOHKPETHA KaTeropus, TO ChOTBETHUTE MPEUYKU 32 MPEXOH KbM
WNunycrpus 4.0 3a KOHKpeTHATa KaTeropus Ce CUMTAT 3a MPHUCHIIN 3a HEero, Thil KaTo ca
Beue noTBbpeHu B u3ciensanero INDUSTRIE 4.0 READINESS.

®» (Cpasuumenen ananaus (CpaBHCHHE) — TO3W METOJ] € TIPUJIOKEH C I ACHTU(DHIIMpaHe HA
CXOJCTBATa U PA3UYMUATA MEXKAY PA3TUUYHUTE KATETOPUU HA TOTOBHOCT Ha OBITapCKUTE
OUM3HEC OpraHU3aIy B IIEJIEBUS CEKTOP, KAKTO M MO OTHOIICHHWE Ha WACHTU(ULIMpaHE Ha
CXOJICTBA M Pa3iNuus B ,,[IOBEICHUETO HA OPraHU3alMUTE 110 OTHOIEeHHE Ha HaycTpus
4.0 ciopen TsAXHaTa KaTeropusi, NpUXoAu U reorpadcka JoKarusl.

®  Memoo Ha cunme3s — TO3U METO/I € U3I0JI3BAH 3a LEJINTE Ha N3BEXK/IaHE Ha 3aKIIIOYCHUS Bb3
OCHOBa Ha PE3yJNTaTHTE W3BBPIICHUTE HAOJIIOJEHUS OTHOCHO HHMBOTO HAa T'OTOBHOCT 3a
npexon kbM Huayctpus 4.0 Ha O6usHec opranusanuute B cektop C Ilpepabotsaria
MIPOMHUIIUIEHOCT B bhirapus, KakTo u 3a popMyupane Ha IPETOPBHKU CIIOPE Pa3InIHUTE

KaTCropruu Ha rOTOBHOCT 3a NMOBUIIIABAHE HAa TOTOBHOCTTA 3a YCIICHICH ITPEXOI.

HpI/IJ'IO)KeHI/ISIT CTaTUCTUYCCKU MHCTPYMCHTAPUYM BKIIIOUBa:

®» KopenrayuoHen ananu3 —3a UEIUTE HA YCTAHOBSIBAHE HA 3aBUCUMOCTH MEK]ly TOTOBHOCTTA
3a Unnayctpus 4.0 U KIFOYOBH OPTaHU3AIMOHHM M TEXHOJOTUYHU XapPaKTEPUCTUKH Ha
KOMITAaHUUTE B U3BAJIKaTa € MPUIIOKEH KOPEJallMOHEH aHaIu3. 3a LeNITa TbPBO € MPUIIOKEH
Memoovm Ha KOOupame HA eMAUpuUyHa ungopmayus, TPU KOHUTO KayeCTBEHU
MIPOMEHIMBU(HAPUMEDP: MHUKPO, MAJIKO, CPETHO, TOJIIMO MPEANPUITHE) ca TIPEBEICHU B
KOJIMYECTBEHW CTOWHOCTH, TIO3BOJIABAIM TSAXHOTO CTAaTHCTHYECKO MOJCIIUpaHE.

[IpoMeHIMBUTE, KOUTO HE CE€ XapaKTepU3UpaT ¢ rpafanus ca AepUHUpPaHU Ype3 GUKTUBHU



(dummy) TpoMeHIMBH KaTO HalmpuMep pPEruoHa, B KOWTO KOMITAHMHTE ONEpHpaT —
IOro3zananen, CeBepo3anazeH u T.H. KopenaunoHHUT aHaNU3 € peaau3upad C [OMOoLITa
Ha porpamarta Excel, pynkmus ,,Correlation® karo e u3cie1BaHO HATHYUETO HA KOPETAIIHS
(3aBUCUMOCT) MEXy OIpeJeieHaTa Kareropus (HaUYMHaell, yJelll, JUep) U KaTeropusira
Ha NpeAnpuaTusaTa (MUKpPO, MaJIKO, CPEAHO, FOJIIMO), TIXHOTO MECTOIOJIOKEHHE, CEKTOP U
MPUXOJUTE UM 32 TMOCIEIHHUTE JBEe (PUHAHCOBU TOAWHH, NMPEIXOXKIALIN MOITBIBAHETO HA
aHKeTaTa; HAJIMYMe HAa aBTOHOMHHU MPOIECH; Mpe/laraHe Ha WHTEIUTeHTHU MPOIAYKTH U
yCIIyT'd, OCHOBAaHM Ha JaHHU; YMEHHUS Ha CIyxuTenute. B kopermanuoHHUs aHanus ca
BKJIIOUEHU 4 OCHOBHU XapaKTEPUCTUKHU (pa3Mep (KaTeropusi), Mpuxo/u, CEKTOp Ha IeHHOCT
U reorpa)cko MeCTONOJIOKEHUE) U 6 JONBJIHUTEIHO W3BEIECHU TaKUBa. 3a LIEJIUTE HA
obOorarsBaHe Ha KOPEJTAMOHHUSA AaHAJIN3 M PETPECHOHHUS MOJET Ca W3BEACHU
JNOMBIHUTETHN  JIeMOrpa)CKM  XapaKTepUCTUKH Ha KOMIAHUHWTE, Yy4yacTBalld B
W3CIEBAHETO 4Ype3 KIacH(UIMPAHETO MM B KOHKPETHM KaTerOpuud Bb3 OCHOBA Ha
OTrOBOPUTE HA PECIOHICHTHTE HA HSIKOM OT KIIOUOBHTE 3a ONpEACNsHE HHUBOTO HA
roroBHOCT 32 MHaycTpus 4.0 BpIIpocu B aHKeTaTa, KaKTO CJe/IBa:

1) BBb3 ocHOBa OTTrOBOPHUTE HA PECHOH/ICHTUTE Ha BBIPOC 4 OT aHKEeTHATa KaprTa ,,B kou
oonacmu om deitnocmma Ha Komnanuama Bu uneecmupaxme c yen eneopasane na
Hnoycmpusa 4.0 npe3 nocneonume o0ge 2o0unu? om cekyus ,,Cmpamezus u
opzanuzayun“, ¢ nepunupan dakrop ,,IHBECTUIIMOHHA aKTUBHOCT", CTIOpe]] KOWTO
KOMITAHUUTE ca pa3rpaHuueHu Ha: 1) Kommanuu ¢ HEUCKa MHBECTUIIMOHHA aKTUBHOCT
BBB Bpb3ka ¢ Muayctpus 4.0 — komnanuu ¢ npeoOiagasaio (4+) Maiku peaqu3upanu
MHBECTUIIMM mpe3 mnocieanute 2r.; 2) KomnaHum cbC cpenHa HHBECTUIIMOHHA
aKTUBHOCT — TIpeo0sajaBaiio CpeIHU WHBECTHUIIMU Tpe3 TMocieaHute 2 T.; 3)
Komnanuu ¢ BUCOKa MHBECTULIMOHHA aKTMBHOCT — peaJIu3Upalyu ca mpeoliagaBalio
rojeMyd MHBECTHIMHU Tpe3 nocienHute 2 r. Llenta e na ce upeHTHQUIMpPa B KakBa
CTETIeH MHBECTUIIMOHHA aKTHBHOCT IMa 3HAYCHHE 3a IMOBUIIIaBaHE Ha TOTOBHOCTTA 3a
WNunycrpus 4.0 8 MCIL

2) B®b3 ocHOBa Ha pe3yarature OT BbHpoc 2 ,,Kakeu mexmonozuu usnonzeame 66
eauwama komnanua?“ ot cexuus Ctparerus U opraHuzauus € JeGuHupan (Gaxkrop
,» | €XHOJIOTUYHO HHUBO®, Bb3 OCHOBA Ha KONTO, KOMIAHUUTE ca pa3rpaHuyeHu Ha: 1)
KomImannu ¢ HUCKO TEXHOJIOTHYHO HUBO — M3MOI3BAT 2 WIIH ITO-MAaJIKO OT U30pOCHHUTE
7 texHonoruu; 2) KommaHuu cbC CpelIHO TEXHOJOTMYHO HUBO — H3MOJ3BAaT >2

TCXHOJIOTHH, 3) KoMnaHnnu ¢ BEHCOKO TEXHOJIOTHYHO HUBO — M3IIOJI3BAT 5 WIIM IIOBEYE



3)

4)

5)

6)

texHosioruu. llenta e na ce uaeHTuUIMpa KakBa € TEKECTTa Ha TEXHOJOTUYHUS
apceHal 1o OTHOLIEHUE MOBUIIIABAaHETO HAa HUBOTO Ha TOTOBHOCT 3a Uunyctpus 4.0.
Bb3 ocHOBa Ha OTroBOpUTE HAa PECHOHJIEHTUTE Ha BbIpoC 1 ,,Bawama komnanus
npeonaza U NPOOYKmMu, 000py06aHu  CcbC CleOHuUme  OONbIAHUMETHU
dynKkyuonannocmu, OazupaHu Ha UHGOpMAUUOHHU U  KOMYHUKAUUOHHU
mexHnonocuu?“ ot cexuus WHTEeNWreHTHH MNpoayKTH ¢ naedunHupan QaxTop
»lIpeanarane Ha uaTenurenTHu npoayktu (UII)*“, a komnanuure ca pa3rpaHU4eHH Ha
TaKMBa, KOUTO Ipeajarar UHTEIUIeHTHH MPOAYKTH M TaKMBa, KOUTO HE IO IMPaBsT.
Ilenta e ga ce wuaeHTUUIUpPA KAKBO € 3HAYEHHETO Ha MPOU3BOJICTBOTO Ha
WHTEJIUTCHTHH MPOJAYKTH 3a TIOBHUIIIABAHE Ha 3pPEJIOCTTa MO OTHOIIeHHe Ha UHTycTpust
4.0.

®daktop ,,Hamnume na aBTroHOMHM mpouecu (AIl)“ e neduHupan Ha 0Oa3a Ha
OTTOBOPUTE Ha BBIPOC 2 OT cekuus HHTenurentHu onepauuu “Buzuama na
Hnoycmpusa 4.0 e oemaitn/uzdenue, Koiimo ce pPbKOOOU CAMOCHOAMEIHO 6
npouseoocmeomo. Bawama rxomnanusa uma nu eeue npouyecu/onepayuu, npu
Koumo  Oemaiiiume/  uzdeauama  ce  0BUMNCAM — CAMOCHMOAMEIHO 6
npouzeoocmeomo?“. Ha 0aza OTroBOpHTE€ Ha TO3U BBIPOC, KOMIIAHHHUTE Ca
pasrpaHWYeHU Ha TaKUBa, KOUTO UMAT U KOMTO HAMAT aBTOHOMHHU IPOIIECH KaTO CE
I[N J1a C€ YCTAaHOBU B KaKBa CTENEH HUBOTO HA TOTOBHOCT Ha KOMITAHUUTE, KOUTO
UMaT TaKuBa MPOIIECH/OTNEPaIlUU € TI0-BUCOKa OT Ta3u Ha TE€3H, KOUTO HIMAT.

Bb3 ocHOBa OTrOBOpHUTE Ha PECIIOHJEHTUTE Ha BbIOpOC | OT aHkeTHaTta Kapta ,,Kak
oueHnasame yMEeHUAmMaA Ha CyHcumenume cu, KO2amo cmasa vnpoc 3a dvoeujume
uzuckeanuna na Hnoycmpus 4.0?“ ot cexuus ,,Cnyxurenu’ e popmynupan (hakTop
,»YMEHHUS Ha CIYKUTEIUTE" KaTo KOMIAHUUTE ca pa3rpaHuueHu Ha: 1) Kommanum c
HUCKa CTETEH Ha MOATOTBEHOCT Ha CIyXuTenuTe;; 2) KoMnanuu cbe cpeiHa CTerneH
Ha MOATOTBEHOCT Ha ciykutenute;; 3) KoMmnanuu ¢ BUCOKa CTETEeH Ha MOATOTBEHOCT
Ha CITY)KUTEJTUTE.

®DakTopbpT ,,YCIyru, Oa3supaHu Ha JaHHU € QOopMyIuUpaH BB3 OCHOBAa Ha
uH(poOpMaIUATa, MOTy4YeHa Ype3 BhIpoc 1 oT cexuusd ,,Yciyru, 6a3upanu Ha JaHHH
wannume 3a npouecume, cvOpanu 6 npou3’EO0CMEOmMo u 6v6 ¢azama Ha
usznonzeamne, oaeam 6v3moxcHocm 3a Hoeu ycayeu. Ilpeonacame nu maxuea
yeayeu?“ . Komnanuute ca pasrpanndeHu Ha: 1) Kommanum, KOWTO HE Tpeijiarat

TakuBa yciayrd; 2) Kommanuu, Kouto mpeanaraT yciayru Oa3upaHd Ha JaHHU 0Oe3



uHTerpanus ¢ kaueHTa; 3) Komnanuu, KouTo npeanarar yciuyru 0a3upaHu Ha JaHHH,
WHTETPUPAHU C KJIMEHTA.

®  MHozogaxmopen pecpecuoren aHaau3 — 3a 1a Ce OLEHAT (PaKTOPUTE, OTPEACISIIN HUBATA

Ha roroBHOocT 3a Wuayctpus 4.0 cpex ¢upmure B H3CIEIBaHETO € HAIpPaBeH

MHOT0(aKTOPEH JIMHEEH PErPECHOHEH aHaIN3 Ype3 U3MoI3BaHe Ha PyHKIuA ,,Regression”

3a cTaTUCTUUYECKU aHanu3 B Excel.

I'nasa Ill: Ananu3 na pezyamamume om u3cjie08aHemo

Tperata rmaBa € NpsAKO CBbpP3aHa C WU3NBIHCHME HA OCTAHAIATE TPU 3aJa4d Ha
JUCEPTAlMOHHUS TPYyJA, @ UMEHHO 4Ype3 MPOBEXKJaHE HAa EMIIMPUYHOTO H3CIEABaHE Ja Ce
onpeienu TOTOBHOCTTa Ha mnpexoa KbM HWMuayctpus 4.0 Ha mpeanpusTHsTa OT CEKTOp
I IpepaboTBaIia MpOMHUIIUICHOCT , y4aCTBAJIA B U3CJICIBAHETO; J1a ce (OPMYJIHpAT MPETIOPHKU
KbM MEHUKbPUTE 32 IOBHILIABAHE HA TOTOBHOCTTA HA KOMIIAHUUTE, KAKTO U Jja ce pa3paboTsT
CTBIIKOBU MOJICJIM Ha MAaKpO (MHCTUTYLIMOHAIHO) U MUKPO (IIPEANpPUATHE), Ype3 KOUTO Jia ce
CTUMYJIMPA UHAYCTPUATHUAT U LU(POB NPEXO/I.

Tperara rinaBa Ha ITUCEPTAIIMOHHUS TPYA € CTPYKTypHUpaHa B IIECT OCHOBHH maparpada,
IPEeJOCTaBsAIM NOoApoOHAa MH(pOpPMaLUs 3a HauMHA Ha OpraHu3alus M IPOBEXJAaHE Ha
EeMIIMPUYHOTO M3CIIE/IBAHE; XapaKTepUCTHKA Ha U3BaJIKaTa; MOJIPOOEH aHAIM3 Ha Pe3yJITaTUTe
OT aHKETHaTa KapTa W JeduHHpaHe HA TOTOBHOCTTA 3a Mumyctpus 4.0 B mecTTe OleHsIBaHU
HampaBiieHus: Ha mozena Ha ¢onmauus IMPULS, xakrto u aeguHupane Ha oOLI0 HUBO Ha
TOTOBHOCT Ha KOMITAHUUTE, YYacTBAIM B U3cie/lBaHeTO. YeTBbPTUAT naparpad uma 3a el 1a
YCTQHOBHU 4Ype3 KOpENalMOHEH M MHOTO()aKTOpEH PpEerpecMOHEeH aHajlu3u HaJU4ueTo Ha
3aBHUCHUMOCTH MEX]Jy OOIIOTO HHMBO Ha TOTOBHOCT 3a Muayctpust 4.0 Ha KOMIAHUUTE B
M3BaJIKaTa U TEXHU KIOYOBU XapaKTEPUCTUKH BKII. (IPUXO/IU, KATETOpUs, CEKTOP, Teorpadcko
MECTOMNOJI0KEHNE, MHBECTUIIMOHHA aKTUBHOCT, MIPeJJlaraHe Ha YCIIyTd, 0a3upaHu Ha JaHHU U
ap.). Iletusat naparpad ouepraBa KIIOUOBHUTE NMPEUKU MpeJ MPEeINpUATHATA, ydacTBaJlU B
M3CIJIEJIBAHETO 32 NMOBUIIABAHE HA HUBOTO MM Ha TOTOBHOCT 3a Muayctpus 4.0 u nmpenocrass
MPENOPbKH KbM MEHUKBPCKUS ChCTaB 10 BCEKU OT IIECTTE OLIEHSIBAHU acleKTa Ha Mojena
Ha ponnanus IMPULS. @unannust naparpad npeacrassi aBTOPCKUATE MOJIENN 32 TOBUIIIABAHE
Ha HUBOTO Ha roToBHOCT 3a MHaycTpusa 4.0 Ha HHCTUTYLIMOHAJIIHO HUBO M Ha MUKPO HUBO B
caMHUTe KOMITaHUU.

[IspBu 1 BTOpU Maparpad ce pokycupaT BbpXy HauMHA HA IPOBEXKAAHE HA U3CIIEBAHETO

" OXapaKTCPU3HNPAHC HA U3BAaJAKaTa. B PaMKHUTEC HAa U3CJICABAHCTO Ca B3CJINU YUACTUC O6IJ_IO 50



OBIATapCKU MHUKPO, MAJIKH, CPEIHH U TOJEMH NPEANpUATHS, ONEpUpaIlid B LEIEBUS CEKTOp,

KaTo LIEJIEBUAT pa3MEpP Ha U3BaJKaTa 3a LEJINTE Ha U3CIIEBAHETO € U3IIbiIHEH Ha 100%.
Cnopen nannu ot HCU xbM kpast Ha 2023r. B cexkrop C ,,IIpepaboTBaia npoMHuIuieHOCT

omepupatr o6mo 30 125 kommaHuW, KOETO TMpEACTaBIsABa H3CJEABaHATA TIEeHEpaJHaTa

cbBKynHocT. [Ipu pasmpocTpaHeHne Ha aHKeTaTa € JOCTHrHaTo 10 1/3 OT reHepanHaTa

cbBKynHOCT (10 000 komnaHuu B CEKTOpa), HO ca MOIYYEHU OTrOBOpH OT 50 KOMITaHUHU.
Crniopen HarIpaBeHUs aHAJIN3 Ha OTTOBOPHTE, MPEJOCTABEHN Ha BBIIPOCHUTE B pazzel ,,O0mu

BBIIpOCcH 3a BamaTta koMmnanus®, ca HarpaBeH! CIEAHUTE 3aKIIOUEHUS:

®» 78% (39 ¢pupmu) oT KOMITAHUUTE MONAAAT B CEKTOP ,,IIpousBoactBo* u 22% (11 dupmu) B
CEKTOp ,,MalmHOCTpOCHE";

® |I3Baakara oOXBamla KOMIIAHWH, OIEPHUPAIIXd BHB BCHYKH PETMOHM Ha IUIAHWpAaHE Ha
TeputopusaTa Ha P. bbarapus, xato mpeoOmanaBaT koMmaHuu oT FOrosamajgeH peruoH
(36%) u HOxen nentpanen (28%). Pasmpenenenuero cpea IpyruTe PervoHd BKIL. -
Cesepo3zanaeH (8%), CeBepeH HEHTpaJICH (20%), CeBepon3ToueH (10%),
IOroustouen (14%).

®» Bp3 ocHoBa Ha nepununuute 3a MCII cpobpazno 3MCII (lex.bg, 2020), 88% ot
KOMIIaHUUTe, nomnaaamy B u3Bagkata ca MCII, Tpil kato cpeqHOCIUCHLUYHUAT Opoil Ha
CIy’)KUTEIIUTE UM TIpe3 MOCICTHUTE 2 MPUKITIOUYEeHN (PMHAHCOBU TOJMHUA KbM MOMEHTA Ha
MIPOBEXaHe Ha aHKeTarta ca rnoj 249 nymu. 12% (6 ¢upmu) npuHaanexar KbM KaTeropus
TOJIEMU NPEeNNpUATUs, Thil KaTo Mpe3 MOCIEIHUTE 2 MPHUKIIOYeHH (UHAHCOBU TOJUHH,
MPEeIXOK Ay U3cieiBaHeTo ca uMainu Haja 250 u noseue ciayxurenu. CienoBaTesHo, B
W3BaJKaTa MMa IPEICTABUTEIN Ha BCHYKM KAaTErOpUU MPEIIpPUSATHS, KOETO TO3BOJIH
W3CcieBaHe HAa HAJIMYHETO Ha 3aBUCHMOCT MEXIy KaTeropusiTa Ha KOMIAHHHTE U
Hanpeabka 1o oTHouenue Ha Muaayctpus 4.0. 3a nenute Ha CPaBHUMOCT MEXKAY BCUUKH
KaTreropuu Oe OIlEHEHa W TOTOBHOCTTA Ha TOJIEMUTE NPEANpPHATHS, HO JepUHUPAHUTE
MIPETIOPBKHU U AePUHUPAHU MOJIENN 3a MMOBHUIIaBaHEe HAa TOTOBHOCTTA 3a MHmycTpus 4.0 ca
ornpaseHu keM MCIL.

® 56% OT KOMIAHUUTE Ca UMATU PUXOAHU A0 3.9 MIIH. JIB. 32 OCJIETHUTE JBE TOJUHU; 26%
uMat npuxoau 10 19.5 mnH. 18.; 12% - 1o 97.5 maH. 18. u 6% Hazg 97.5 MiH. 1B.
[Taparpad 3.3. oT AucepTalMOHHUS TPYA NpEACTaBs MOJAPOOEH aHAIW3 Ha HUBOTO Ha

rotoBHOCT 3a MHycTpus 4.0 BEB BCEKU OT MIECTTE acIeKTa, OICHSIBAHN B MOJIEN Ha (DOHIAIIHS

IMPULS: 1) Crparerust u opranuszanusi; 2) MuarenurentHa ¢abpuxa; 3) MHTETUreHTHU

onepauuu; 4) NUHTEIUrenTHH NponyKTH; 5) Ycmyru, O0asupanu Ha JaHHu; 6) Ciyxutenu u

OTTOBaps HA U3CJIICAOBATCIICKU BBIIPOCU 1u?2.



AHanM3bT HA PE3yITaTUTE MO OTHOIICHHWE Ha acriekTa ,,CTpaTerust U opraHu3anus’ (BiK.
@wr. 2) , mokasa, 4ye 84% OT KOMITAHUUTE, YyYaCTBAIH B U3CICABAHETO Ca HA HUBO HA TOTOBHOCT
1 ,,Haunnaemu*, 8% ca na nuBo 3 ,,Onuten* u 8% ca Ha HuBo 4 ,,Excnept*. CpeIHOTO HUBO
1o OTHouIeHHe Ha Ta3u kKareropus € 0.37, koeTto ChOTBETCTBAa Ha ,,Haumnaemm* mnpu

MakcuMaJTHO 1.27, KOeTO ChOTBETCTBA HAa HUBO ,, T OIl M3NBIHUTEI .

8%

HWBO 1 HAMVHAEL

HNBO 2 CPEAHO
HANPEAHAN

HwnBo Ha roToBHOCT

"CTpaTterva n
opraHunsayma"

HWBO 3 ONUTEH

HWBO 4 EKCNEPT

HWBO 5 TON
N3NBAHWUTEN

84%

@ur. 2 HuBo Ha TrOTOBHOCT HA KOMIIAHUMTE cmopea kKareropus ,,CTparerusi u

opranmszaunms‘

AKO ce MpUYUCIN KbM KpalfHUTE HMBA Ha TOTOBHOCT, MOXeE Jla ce 3aKiroun, ye 84% (42
KOMITaHUH) Tiornaaar B kareropus ,,Haunnaemm®, 16% (8§ kommaHnuu) momaaatr B KaTEropus
Slaaepu®. To3u pesynrar e uHAuKanus, e npexoabT kM Wuayctpus 4.0 Bce omie HE €
OCHOBEH CTPaTerMyeCcKH MPUOPUTET 32 KOMIIAHUUTE WIIA TIOHE HE U OCh3HAT TaKbB, ThH KaTO
ce JIOMycKa, ue HIKOU OT PECHIOHJIEHTUTE MOXKeE J1a He ca JOCTAaThuHO HHPOPMUPAHU OTHOCHO
WNunycrpus 4.0 mopaay KOoeTo J1a ca OTTOBOPUIIM HETATUBHO HA HAKOU BBIIPOCH.

Cropen pesynrarure oT dur. 3 orHOCHO acmiekrta ,MHTenurenTHa (abpuka“, Haii-
MHOro Kommauuu (42% - 21 komMmaHuHM) ce HaMHpaT Ha HUBO Ha TOTOBHOCT 2 ,,CpemHo
HanpenHanu, moytu 1/3 (15 kommanuu) ca Bce omle Ha HUBO | ,Haumnaemmu®, 14% (7
KOMITaHUH) BCE OIlE HE MOKPUBAT HUTO €THO OT M3UCKBAaHUATA Ha UHTEIMTeHTHATa pabpuka u
ca ,,Ayrcaiinepu®, 8% ( 4 xomnanuu) ca Ha HUBO 4 ,,Excriept u 6% uinu 3 KoMIaHuu ca Ha
HUBO 3 M Ca ONMUTHU MO OTHOUIEHUE HA TO3M acnekT. CpeHOTO HUBO MO OTHOIIEHUE Ha Ta3u
kareropusi € (.23, koero cboTBeTcTBa Ha ,Haumnaenm® npu makcumanno (.71, koero

CHOTBETCTBA HA HUBO ,, [ OIT U3ITBIHUTET .
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HMBO 1 HAMMWHAEL

HWBO 2 CPEAHO
HANPEAHAN

HwuBO Ha roToBHOCT

HWMBO 3 ONUTEH "MIHTenureHTHa
¢dabpuka"

30%
HMNBO 4 EKCNEPT

HWBO 5 TON
N3NBAHUTEN

®@ur. 3 HuBo Ha TOTOBHOCT HA KOMIIAHUUTE CHOpex Karteropusi ,,MHTeIMreHTHA
padpuxa“

AKO ChOTHECEM IE€TTE HUBA KbM TPUTE OCHOBHU KaTETOPUHU Ha TOTOBHOCT, MOXE Ja C€
3aKJII0YH, Y€ MHO3MHCTBOTO OT KOMITAHUUTE B H3cieaBaneTo 44% (23 koMmaHuu) ca Ha HUBa
0 no 1 1 cpoTBETHO ca Bce ollle HauMHaemM no otHowenue Ha Munycrpus 4.0, 42% (21
KOMITAaHUH ) TIOTIaJIaT B KATETOpus ,,Y Uyelu ce* 1 7 KOMIIAaHUH ca B KaTeropus ,,Jluaepu*. To3u
pe3yaTaT 1moKa3Ba BCE OIlle CPABHUTEIIHO HUCKO HUBO Ha mpexo] kbM Uuaycrpus 4.0 u pec.
HUKAKBO W/WJIM OTPAHUYEHO TMpUJIaraHe HAa TEXHOJIOTUU KaTO AUTUTAIHO MOJAEIUpPAHe, JTUIca
Ha aJieKBaTHa HHPPACTPYKTypa W/ HEMOJyIekKalla Ha HaATpakJaHe TakaBa, HUCKA CTENeH
Ha ChOMpaHe W M3MOJ3BaHE Ha JIAHHU OT MPOIECUTE W MAITMHHU W JIUTICA W/HWIU OTpaHWYCHA
ynotpeba Ha uHTenUurenTH U'T crcreMu 3a yripaBieHHE Ha TIPOIECHUTE.

ITo oTHomeHue Ha acmekTta ,,/IHTENUTeHTHH Olepaluy ce HalroAaBa MO-pPaBHOMEPHO
pasnpenereHue Ha KOMIAHUUTE HAa BCUYKM HHMBA, HO JIMIICBA KOMIaHUs Ha HUBO 5 ,,Ton
m3nbaHuTen . Hali-mHOTO ca kommanuute Ha HUBO 2 ,,Cpenno HampenHan* — 30% (15
KOMITaHUH), cieAaBaHu OoT HuBO | ,Haumnaem™, kpmero momamatr 13 xommaHuu, HUBO 3
,OnuTeH", kpaeTo ca 11; Ha HyJeBo HUBO 9 KoMmnaHuu U camo 2 ca Ha HUBO 4 ,,ExcriepTu.

Cpennoto nocturHato HUBO € 0.17, KoeTo CbOTBETCTBA Ha ,,HaunHaemu* npu MakCUMaJIHO
0.51, xoeTro CBHOTBETCTBA HAa HUBO ,,1ON W3MBIHUTEN B KaTteropusTa ,,IHTeTUTEeHTHHU

ornepanuu’‘.
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4%

22%
HWBO 1 HAMMNHAEL

HWBO 2 CPEAHO
HANMPEAHAN

HwuBoO Ha roToBHOCT

"MIHTeNNreHTHW
onepayumn”

HWBO 3 ONUTEH

HWBO 4 EKCNEPT

26%

HWBO 5 TON
NW3NBAHWTEN

30%

®@ur. 4. HuBo Ha TOTOBHOCT HAa KOMIIAHMHUTE cCHopex kareropusi ,,MHTeIMreHTHH
onmepauuu*

B®3 0cHOBa Ha MOCOYEHOTO pa3NpeieiieHNe, U B TO3U aCIEeKT ce HaOIr01aBa HAl-TOJIsIM JIsUT
Ha HaynHaenuTe (oT HuBO 0 10 1 BKi1.) —40% (22 ot 06110 50 koMmnanum); 15 kommnanuu (30%)
ca ,,Yuemu ce“ u 13 mpennpusitust (30%) ca ,Jlugepu B KOHTEKCTa HA MHTEITUTCHTHUTE

onepanuu kato yact ot Uunyctpus 4.0.

2%

10%

HWBO 1 HAMUNHAEL 10%

HWBO 2 CPEAHO
HANPEAHAN

HwnBO Ha roTOBHOCT

HWBO 3 ONWUTEH 6% "MHTENUreHTHN
npoaykTn"
HWBO 4 EKCMEPT
HWBO 5 TON
V3NbAHWUTEN 72%

®ur. 5. HuBo HAa rOTOBHOCT HAa KOMIAHMHMTE cropen Karteropusi ,,JIHTeJIMTeHTHH
NPOAYKTH

PesynTtature mo oTHOIIEHWE HA acmekTa ,,/IHTeTUreHTHU MPOAYKTH, UIFOCTPUPAHU HA
dur. 5, uHAMKHUpaxa, Y€ Ta3uW KATETOpUsl C€ XapaKTepu3upa C Hal-MHOro ,,AyTcaiaepu‘
(komMmiaHWH, HAMUpAIIX ce Ha HUBO () CIIpsSIMO MPEIXOTHUTE aCTIeKTH. T031 pe3yJiTaT MoKa3Ba,
ye Haj 70% OT KOMIIAaHMWUTE HE MPOU3BEXKIAT MPOAYKTU C KAKBUTO U J1a € MUHTEIUTE€HTHHU
¢dbynkiumonanHoctd. 10% or xommanuute ca Ha HUBO 2 ,,CpeqHO HampeqHaIn', KOETO
O3HAYaBa, Y€ Te3W KOMMaHuM ca umiuiemMeHTHpanu HskakBu WUKT dyHKumonamHocTH B

MIPOJIYKTHUTE CH U C€ ChbOMpAT JaHHHU OT TsIX, KOUTO obaue He ce aHanuzupar. 10% ca ,,Onutau®
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— npoaykrute uMat peauna MKT ¢yHkunonamHocTH, CbOMpAT ce AAHHU U HAKOM OT TSX Ce€
aHanusupar. 6% ca ,,Haunnaemmu® T.e. mpeanpuenu ca IbpBU CTHIKU IO BbBEXKIAHE HA
orpanndeHd KT QpyHKIMOHATHOCTH HA CBOUTE MPOIYKTH U CaMO €Ha KOMIIaHUS € Ha HUBO
4 ,Exkcrept®, xoeTo 3Hauu, ye mpoayktute umar mMHokectBo MKT dynknuonamnocTu, a
KOMIIaHUATA ChOMpA 1eJICHACOUYEHO JaHHM OT NMPOJYKTUTE CH 110 BpeMe Ha TAXHaTa yrnorpeoda
U TH M3MO0JI3BAT 3a HaArpakJaHe KOHKpeTHH (QyHKuuoHamHoctu. Komnanwusra ,,Excriept™ e
rojisimo npennpustue (Hag 250 mymwu) ot FOroszamazeH pervoH W omnepupa B CEKTOpa Ha
MalIMHOCTPOEHETO, KOETO Ipeapasmnojara KbM — ImMpoka wuHrerpauus Ha HMKT
(GYHKIMOHATHOCTH B KpallHUS MPOAYKT. B Ta3u Bpb3Ka, ciieBa a ce 0T4eTe, Y€ B 3aBUCUMOCT
OT BU/1a HA IPOU3BOJICTBOTO HSAKOU MPOTYKTH KAaTO €JIEKTPOHHU KOMIIOHEHTH, HallpUMep, UMaT
no-mmpoko mosie 3a uaTerpanus Ha KT (yHKIMOHATHOCTH CpaBHEHUE C MPOIYKTH KaTo
obyeksia M TEKCTWI, KOMTO OCBEH aKO HsAMAaT CHEHMaIM3UpaHU 3/ApaBHM U CIOPTHHU
IPUIIOKEHHUS, TPATUIIMOHHO He ce xapakTepusupar ¢ UKT ¢pynkunonannoctu. CnenoBarenHo,
MPUYMHATA 32 HAUCKOTO HUBO HA TOTOBHOCT CpPE€J M3CIICABAHUTE KOMITAHWU OM MOrja Ja ce
JbJIKU Ha €CTECTBOTO Ha IPOU3BEKIAHUTE IPOAYKTHU. B Ta3u kateropust chIio HIMa HUTO €/1HA

KOMIIaHHMsA, KOATO Ja I10I1aJga Ha HUBO ,,TOH H3ITBIHAI .

16%

6%
HWBO 2 CPEAHO

HANPEAHAN

2%
HWBO 3 ONUTEH 4%

HuBo Ha roToBHOCT
"Ycnyru, ocHoBaHu
Ha faHHKU"

HWBO 4 EKCNEPT

HWBO 5 TON
N3NBAHUTEN 72%

@ur. 6 HuBo Ha rOTOBHOCT HA KOMIIAHUUTE CIIOPe] KATEropus ,,¥ CJIyI'd, OCHOBAaHHU Ha
JaHHU*

Ha ¢wur. 6 ca npencraBeHu ISUIOCTHUTE PE3yJITaTH MO OTHOLIEHHE HA FOTOBHOCTTA 3a
npexon kbM Wuayctpus 4.0 B KOHTEKCTa Ha €BOJIIOIMATa Ha OM3HEC MOJIEIHMTE B MOCOKA
MpeIOCTaBsiHE Ha yCIyTd, OCHOBAaHU Ha JaHHH, MpHUApYKaBamy npoayktute. [logo6HO Ha
KaTeropusiTa 3a MHTEJIMTeHTHUTE MPOIYKTH, U TYK c€ HaOJt0/1aBa TEHACHIIMATA HA MHOXKECTBO
koMmaHuu (72%), KOUTO He MOKPUBAT HUTO €HO OT YCJIOBHSTA B Ta3U KaTEropusi U ChOTBETHO
ca KkacuduImpanu kato ,,Ayrtcaiinepu. 3a cpaBuenue, Hemckurte kommnanuu (IMPULS, 2015)

Ha ToBa HUBO ca Ounu 84.1%, 10 r. mo-pano. MIHTEepecHo € na ce oTOenexu, ye BTopara Haii-
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rojsiMa rpymna cpen obiarapckure npennpustus ca ,,Excneptu® (16% - 8 komnanuu) — ToBa ca
KOMITAaHUUTE, KOUTO Ipejiarar yciayru, 0a3upanu Ha JaHHU, KOUTO ca UHTEIPUPAHU C KIUEHTA,
reHepupaTr NpUXoAu OT Te3u yciuyrd U um3nomsBar 20-50% oT cbOupaHuTe IaHHM 3a
dbopmynupane u noaoOpsBaHe Ha Te3u yciuyru. 4% ca ompezeneHu karo ,,Haumnaemmu* —
npesarat yciyru 0e3 MHTerpamnus ¢ KiMeHTa, renepupaniu npuxo <1%; 6% nomnanat Ha HUBO
,ONUTHH* — TIpeJyIaraT yciuyru, 0a3upanu Ha JaHHU 0e3 HHTEeTpalys ¢ KIMEeHTa, TCHePUPAHUTE
npuxou ca noj 7.5% ot oOuuTe TakuBa U u3noi3BaT Mexay 20-50% ot ceOupaHuTe JaHHU
3a mpeiaraHe Ha TakuBa yciayru. Camo eqHa KoMmaHus nomnaaa Ha HuBO 2 ,,CpenHo
HampenHan“ — mpeajara ycinyru 0Oe3 HMHTerpanus C KJIHEHTAa, MPUXOAUTE OT KOUTO He
Hazasuasar 2.5% u usnonssa nog 20% ot cbOMpaHUTE JaHHHU.

OO6110TO CpeaHO HUBO 32 BCUUKH U3CJICIBAHN KOMITAHUH 110 OTHOILIEHHUE Ha T3 KaTeTOpHs
e 0.12, koero croTBeTCcTBa Ha HUBO 0 ,,AyTcaiiaep®, Thil KaT0 HEOOXOAUMHUST KOSPHUIIMEHT 3a

nocturane 10 HuBo 1 ,,Haunnaemmu* 3a ta3u kateropus e 0.14.

Pesynrarure Ha ¢ur. 7 noka3par, ye oBeY€ OT I1OJOBUHATA OT MPEANPUATHATA, B3N
yyacThe B H3cJelIBaHeTo, ca Ha HMBO 2 ,,CpeiHO HampeqHaau, KOETO IIOoKa3Ba, 4e
CIly’)KUTENIUTE UM MMaT OTPaHUYEHH YMEHHMs caMO B HSKOJKO pEJeBaHTHU 00JacTu 3a
WNunycrpus 4.0. 20% (10 komnanuu) ca kinacupuuupanu kato ,,OnuTHU®, KOETO 03HAaYaBa, ue
TEXHUTE CIY>KUTEIW HMMaT aJleKBaTHM YMEHHUS B HSKOJIKO pesieBaHTHU oOnactu. Camo 8
KoMIaHu| ca Ha HUBO () (6 KoMIaHuH) WM HUBO 1 (2 KOMITaHUN), CIIEIOBATEIIHO CITYKUTEIUTE
UM HAMaT YMEHMS B HUTO €/JHa OT PeJIeBaHTHUTE 00JaCTH WM UMAT OIpaHMYEHH TaKUBa CaMo
B eaHa ooOnact. /e mpeampustus ca Ha HUBO 4 ,Excrept W Tpu ca Ha HUBO ,,lom
U3IBIHUTEN, KOETO TOBOPH, Y€ TEXHUTE CIIY)KUTEIN CbOTBETHO MMAT a/IeKBATHU UJIU BCUUYKHU
HEOOXO/IMMHU YMEHHUsI B MHOXKECTBO peJIeBaHTHHM 00siacTH. TO3M acleKkT € eIWHCTBEHUAT OT
BCUYKH IIECT, OLIEHSBAHH B MO/IeNa, KBbJIETO ce HaOIr01aBaT MpenpUsTHs, 0N all Ha HUBO
5 ,,Ton m3nwenauten’. IIpennpustuara Ha TOBa HUBO Ca MMKPO, CPETHO U TOJIIMO KaToO U TPUTE
ca cbeperoroueHu B FOroszamnazieH pernoH, KOeTo 3aTBbpKAaBa XUIIOTE3aTa, 4e MpeAnpusTusaTa
B 10kHa bbarapus, u Haii-eue IOrozamaneH pernoH, KpAETO Momaja U CTOJIMLATA, Ca IO-
HalpeIHaIu B mpexonaa cu kbM Munyctpus 4.0 cpaBHeHUE ¢ OHE3U, KOMTO Ca JOKAJIN3UPaHU B

cesepHa bearapus.



HVWBO 1 HAYMHAELW,

HWBO 2 CPEAHO
HANPEAHAN

HnBO Ha roToBHOCT
"Cnyxutenun"

HWBO 3 ONUTEH

HWBO 4 EKCNEPT

HWBO 5 TON
N3NBAHWUTEN

54%
®@ur. 7 HUBO HA TOTOBHOCT HA KOMIIAHMHUTE CIIOpPe] KaTteropus ,,Ciyxarenan

Cpennusr pesynarar 3a acnekr ,,Ciayxurenu e 0,39 npu makcumanHo Bb3MOKHO (.89,
KOETO TOKa3Ba, Y€ MOBEYETO (UPMH ca HA HUBO CPETHO HANpPEIHATM WM ONMUTHH. ToBa
MOKa3Ba, ue OBIrapCKUTE MPEANPHUSATHS pasnojaraT ¢ KBATU(GUIMPAHH KaJIpH, KOUTO NpPU
UMIUIEMEHTHPAaHEe Ha HOJIXOAALIM NpOrpaMy 3a IOBHILIABAaHE Ha KBaJM(UKALUATA W/WIH
npexkBanuduKaiys Ouxa MOIIM Ja MOANOMOTHAT IPEX0/ia Ha MPEIPUATUATA KbM [10-BHCOKO
HUBO Ha rortoBHocT 3a Wuayctpus 4.0. HWmenno B acmekt ,,Ciyxutenu®, Obarapckure
PEINpUsATHs OTOCISI3BAT U HA-BUCOKUS cu pe3ynrtaT. Chlara TeHISHINs ce Ha0IlloJaBa U B
nscnensanero Ha onmamus IMPULS (2015) cpex HeMCKUTE KOMIAHHWHM, KBAETO HAa HHUBA
Mexay 0 ¥ 2 kKaTo HayMHAeUlM WIM CpPeIHO HampenHanud ca OwnM kiacupanu 75.5% ot
NPEeINpUATHATA, a B HACTOSIIOTO M3CieqBaHe Ha Te3u HuBa nomaaar 70% oTr Obarapckure
MpEeNNPUATHS, B3€JIU y4yacTHe B M3CleABaHETO. ToBa sBIEHUE OM MOIJIO Jla c€ IBJDKU U Ha
¢akTa, ye PECOHJCHTUTE Ca MEHUKBPU U CIY)KUTEIIM B CHOTBETHHTE KOMITAHWU M OWBAaT
IIUTaHU OTHOCHO TEXHUTE MOJAYMHEHHU M KOJIETH, KbM KOMTO MOTEHIIMAJIHO MOraTr Aa umar U
€MOIIMOHAJIHA IPUBBP3AHOCT, KOETO Ch3AaBa MPEANOCTABKY 3a MPUCTPACTHU U/UIM 3aBUILLICHU
OLIEHKH OTHOCHO YMEHUSTa UM BCJIEACTBUE MHANBUAYATHUTE BB3NPUATHS Ha PECIIOH/ICHTA.

Crnen noapoOHUAT aHanu3 U AedUHUpaHE HA HUBATa Ha TOTOBHOCT OT 0 710 5 3a BCeku
OT ILIECTTE acleKTa Ha MOJIENA, € ONIPEEIIEHO U ISUIOCTHOTO HUBO HAa TOTOBHOCT 3a MHaycTpust
4.0 Ha mpeanpuATHATa B U3BaJKaTta. B TO3M pa3men € mpeAcTaBeH KpaWHUAT pe3yaTaT OT
OIICHKaTa Ha HUBO Ha TOTOBHOCT 3a mipexoj kbM UHmycTpus 4.0 Ha Obarapckute MCII, B3enu
ydacTue B u3ciieaBaHeTo. KpallHMAT KOe(pHUIMEHT Ha TOTOBHOCT € M3YUCIEH ChOOpa3HO

ciacaHara (bOpMYJ'Ia 3a CPCAHOIIPECTCIIICHA CTOMHOCT:

Hugo na roroBHOCT = ((CO X 0.254) + (UMD x 0.143) + (MO x 0.102) + (UIT x .185) +
(MOJ1 x0.138) + Cx 0.179)) x 100
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Konero:
®» (CO = Crparerus u opranuzanus, a 0.254 e TerioTo Ha acreKTa.
®» ]1® = MarenurentHa ¢padpuka, 0.143 npencrapisBa TETJIOTO HA aCTEKTA.
® 1O = MuTenurentHu onepauuu ¢ teryo 0.102.
®» U1 = MHaTenureHTHA NPOAYKTH C TETJI0 B 00110TO HUBO HA ToTOBHOCT 0.185.
®» VO/| = Ycnyru, ocHoBanu Ha nanuu ¢ tero 0.138.

®» (C= Cnyxwutenu ¢ tero 0.179.

36%

LUANOCTHO HUBO Ha

YYELL CE (2) rOTOBHOCT

44%

@ur. 8 Kpajina onieHKa Ha HUBOTO HA TOTOBHOCT 32 npexoa kbM Unaycrpus 4.0
B kpas nHa maparpad 3.3 e um3nokeHa W oOmiara KpaiiHa OIEHKa CIOpel Mojena Ha
¢donmanus IMPULS u I'epmanckara umxenepHa ¢eaeparus (VDMA), koaTo kiacuduimpa
MPENNPUATHITa B TP OCHOBHH KaT€TOPUU:
®» Kamezopusa ,,Hauunaew“ o6xBaia npenpuaTusTa, YuATO KyMyJaTUBHA OLEHKA IO
IIECTTE acIeKTa Mormaja € auamnazoHa Mexay 0 u 1 pecr. ToBa ca T. Hap. ayTcalziepy u
HAYMHACIIIH.

®» Kamezopus ,, Yueuy ce“— Tyx ca Kacu(pULIHUPaHU OPraHU3aLUUTE, YUATO 00I11a OIIEHKa
€ HaJl 2, HO MO-MaJlka OT 3 WJIM TOBAa Ca CPEHO HAMPEIHATUTE KOMIAHUH (HUBO 2).

®» Kamezopus ,,/Iudepu‘“— Tyk nonagaT BCHYKU KOMITAHUH, YASITO KyMYyJIaTUBHA OLICHKA
OT IIECTTE acreKTa, OleHsBaIIM roToBHOCTTA 3a UHayctpus 4.0 € Hax 3 10 MakCUMyM
5.

O06o0uieHuaT aHanu3 Ha rotoBHocTTa Ha Obarapckute MCII, onepupamu B cektop C
»lIpepaboTBamnia npomunieHocT mokasa, 4e 80% ot anketupanute 50 KOMIAHUHU ce
XapaKTepu3nupaT ¢ HUBO Ha ToToBHOCT Mexay 0 (Haumnaenr) u 2 (Yyenr ce), KOUTO ce cUUTaAT
3a He3a/I0BOJIMTEIHM 3a rapaHTHUpaHe Ha YCHELIHHs Mpexo] B KoHTekcTa Ha Munycrpus 4.0.

Camo 20% wunu 10 npeanpustust oT 0o6mo 50 monagar B Kareropusra Ha ,,JJUJIepUTe Ha HUBA
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OT 3 Harope, KaTo IMOBeYe cCa MMEHHO Ha HHMBO 3, KOETO € HAal-HUCKOTO CTBIIANO 3a IO-
MOATOTBEHUTE MPEANPUATUS. Te3u pe3ylITaTh nomevbpHcOasam uzciedo8ameickama mesda Ha
oucepmayuoHHUss mpyo, e 8 no-20JAMAama Cu 4acm, 0vi2apcKume KOMNAHUU 8 PA32NeHCOAHUS
CeKmop 8ce owje ce Xapakmepusupam ¢ He3a0080JUMENIHO HUBO HA 20MOBHOCH CHPIAMO
Hnoycmpus 4.0, KOETO € UHIUKATOP 3a HEOOXOMMOCT OT peaan3alusTa Ha 1eJIeBU JEeHCTBHUSI,
KaKTO Ha MaKpO HHUBO — OT I/IHCTI/ITyI_[I/II/ITe 3a HacquaBaHe Ha TCXHUA Hpexoa, TaKa U Ha MI/IKpO
HHUBO ( B HpCHHpI/ISITI/ISITa) oT CTpaHa Ha MCHHU/’)KMBHTA, 3a IOBUIIIaBaAHC HUBOTO HAa T'OTOBHOCT

u 1 poBa 3psIoCT.

YerBbpTHAT Naparpad Ha IjaBa TPU MMa 3a Ll Ja U3CJIeBa HATMYUETO HAa 3aBUCHMOCT
MEXIy OONIOTO HHMBO Ha TOTOBHOCT Ha KOMIIAHMHMTE B H3BaJKaTa M KIIOUYOBH TEXHU
XapaKTepUCTUKH, KAKTO U J]a C€ YCTAaHOBU B KaKBa CTEINEH € Bb3MOXHO HUBOTO HAa TOTOBHOCT
Ha eJlHa KOMIIaHWs J1a ce aTpuOyTHpa Ha Ta3u KOMOMHAIUS OT (aKTOpHU W/WIM HAa BCEKU IO
otaenHo. KoHKkpeTHUTE (aKTOpH, C KOUTO Ca aHAIM3HPAHH 3aBUCHMOCTHTE Ca: KaTeropus Ha
MPEANPUATHATA, IPUXOAHN, MECTOIIONIOKEHHUE 110 PETUOH Ha IJIAHUPAHE B CTpaHaTa; CEKTOp;
Ipe/UlaraHe Ha HHTEJIMI'€HTHU HNPOAYKTH M YyCIayrd, OasupaHM Ha [aHHMU; YMEHMs Ha
CIly’)KUTENIUTe;, HaJM4ue Ha aBTOHOMHM IIpPOLIECH/ONepaliy; WHBECTHLMOHHA JEHHOCT WU
TEXHOJOTMYHO HUBO. Upe3 n3ciieIBAaHETO HAa 3aBUCUMOCTHTE UMEHHO C Te3u (aKTOpH ce JaBa

OTrOBOP Ha M3CIEA0BATEICKU BbhIpocH 4 10 11.

3a 1a ce yCTaHOBM JaJId MMa Kopenanus MexIy H30poeHuTe (akTopu M HUBOTO Ha
rotoBHOCT 3a Muayctpus 4.0 e HampaBeHO NOIXOAANIO KOAMPAHE Ha KadeCTBEHHUTE
MIPOMEHJTUBY B KOJIMYECTBEHU U (PUKTUBHY IIPOMEHJIMBH. 3a IIEJINTE HAa KOPEITAMOHHHUS aHAIIN3
Oemle M3Moi3BaHa MNpHUCTaBka B mporpamara Excel 3a cratuctuyecku aHanus u Oere
npunoxena Gynkus “Correlation” 3a reHepupaHe Ha KopelaluoHHa MaTtpuia (Bx. Tabmuia
9) 4pe3 KOoATO J1a ce YCTAaHOBU TOBA KOW MPOMEHJIMBH UMAT 3HAYMMA WIJIM IOTEHIIMATHO BasKHA
Bpb3Ka ¢ ,,HuBo Ha roroBHocT 3a MHayctpus 4.0“ — ocHOBHaTa 3aBHCMMa IIPOMEHJIMBA B

N3CJICABAHCTO.



Tabauya. 9. Kopenayuouna mampuya

YMeHus  Yenyeu,

Huso Ha Keozana HOxeH HKoeousm Cesepo3 Ceeepou CegepeH Mugecm Texwono [Ipednaz Ha
20Mo8HO Kamezop deH  yeHmpan  oyveH anadeH  3moYeH UeHmpan UYUOHHA — 2UYHO aHe Ha  Hanuyue ciyxum
cm Cexkmop us lMpuxodu  palion  eH patioH  palioH patioH patiod  eH paliod deliHocm  Hugo un Ha Al enume

HuBo Ha roToeHOCT
CexTop -0.12918
Kateropua 0.094186 0.037172
Mpuxoau 0.123147 0.02563
KrosananeH paioH 0238739 0.197145
HOxkeH LieHTpaneH

-0.01106

paiioH -0.04087 -0.01541 -0.18846 -0.09278| -0.44456
HOronaToyeH panoH -0.15969 0.047543 0.189541 0.334883 -0.27696 -0.21889
Ceseposanagen paion  -0.16615 -0.27242 0.044363 -0.09686 -0.18948 -0.14976 -0.0933

CeseponaTtodeH paion  -0.16615 -0.27242 -0.12627 -0.19 -0.18948 -0.14976 -0.0933 -0.06383

CeBepeH LieHTpaneH

paiioH 0.098142 0.075137 0.28495 0.015299 -0.3026 -0.23916 -0.14899 -0.10194 -0.10194

MHBECTMLMOHHA

LOefHocT 0.383903 0.173555 0.117381 0.129687 0.05235 -0.15754 0.025776 0.091113 -0.2028 0.179034

TexXHOMOMMYHO HUBO 0.40393 0.088749 -0.04426 0.037712 0.142083 0.088674 0.04263 0.029166 -0.19519 -0.23494 0.170147

Mpennaraxe Ha AN 0.513107 -0.38982 0.159167 0.038614 -0.12729 0.109449 0.026861 -0.1654 0.018377 0.113201 0.236092

Hanuuwe Ha Al 0.176033 -0.06401 0.109776 0.015299 -0.18252 0.023653 0.02838 -0.10194 0.140768 0.169435 0.179034 0.07217 0.364758

YMEHNA Ha

CNy:UTENUTE 0.526009 0.19932 0.246952 0.140233 -0.03481 0.062746 0.033273 -0.13245 -0.02897 0.048158 0.451112 0.32602 0.246671 0.260618

Yenyrn, basupanu Ha

OaHHU 0.626744 -0.22552 0.241922 0.113711 0.198083 -0.02899 -0.21434 -0.14664 -0.03026 0.084435 0.209324 0.14064 0.524735 0.243746 0.34096

Pesynrature OT KOpeNalMOHHUSA aHAIW3 TMOJ4YepTaBaT MPUOpPUTETAa HA ,,YCIYTH,
0asupaHu Ha JaHHU, ,,YMeHUs Ha ciayxutenure” u ,llpennarane Ha HMHTEIUTCHTHU
MPOAYKTH KaTO OCHOBHM JI€TEPMHUHAHTH HA TOTOBHOCTTa, KOETO € B CHOTBETCTBUE C
teopetnunure pamku Ha IMPULS (IMPULS-Stiftung, 2015), axueHTupamm BbpXY
WHTETpalusaTa Ha JaHHU 1 YOBEIIIKU PECypCH. Y MepeHaTa Kopemamus ¢ ,, [ eXHOJIOTMYHO HUBO
u ,JlOrozanazgeH pailoH HamekBa 3a TOTEHIMAICH e(pEeKT OT TEXHOJOrM4yHaTa Oa3a u
peruonanuu npenumctBa (Hamp. Codus), HO ciaabuTe BPB3KKM C MPHUXOJUTE M CEKTOpa
mpenmnonarat, 4ye (GUHAHCOBUAT Mamiad He e pemaBail (GakTop B TEKyIIUS KOHTEKCT Ha
obarapckure MCII. OTpunarenHure Kopenaluud C HSKOM PErHOHM MoraT Ja OTpassiBaT
HEPAaBHOMEPHOTO pa3BUTHE Ha HHPPACTPyKTypaTa, KOETO € THUIHMYHO 3a TPEXOIHUTE
MKOHOMUKH KaTo bbarapusi.

B Ta3u Bpb3Ka, C 1en Mo-3aAbI00YeHO U3ClIe[IBAaHE HA BIUSHUETO HA Te3u (hakTopH
BBPXY HUBOTO HAa TOTOBHOCT, O€llie MPUI0KEeH MHOTO(AKTOPEH JTMHEEH PETPECUOHEH aHAIHU3,
KbJIETO 3aBHCHUMAaTa MPOMEHJINBA € HUBOTO Ha rOTOBHOCT 3a MuaycTpus 4.0.

3a nenuTe Ha perpecuOHHUS aHalu3 Oellle W3MoI3BaHa MpucTaBka B mporpamara Excel
3a CTAaTHCTUYECKW aHanu3 W Oemie mpuiokeHa QyHkus “Regression”, karo moxydeHHUTe
pesynTaTu ca npeactaBenu B Tabmumm 10, 11 u 12,

Tabauya. 10 Peepecuonna cmamucmuxa

Regression Statistics

Multiple R 0.829681
R Square 0.68837
Adjusted R Square 0.535146
Standard Error 0.493745

Observations 50




Pe3ynrature OoT perpecMOHHUS aHAJIW3 TOKA3BaT, Y€ MOJENIBT € CTATUCTUYECKH 3HAUUM
1 O0sICHsABAa CHIIECTBEHA YacT OT BapHalMATa B 3aBUCMMAara NPOMEHJIMBA — ,,HUBO Ha
roroBHOCT®. [Tomydenara croiiHocT Ha Multiple R = 0.83 unaukupa Bucoka cTerneH Ha JIMHEHA
3aBUCUMOCT MEXKIy ToToBHOCTTA 32 MHaycTpus 4.0 u u3bpanure npeaukropu. R? = 0.69, koeto
03HauaBa ye npubnuzutenHo 69% ot BapualusaTa B HUBaTa Ha TOTOBHOCT MOXE J1a C€ 00SICHU
C HE3aBUCUMUTE IIPOMEHJINBY, BKIOYEHHU B MOJIENIA.

R? = 0.535, cnen xopekuust 3a Opost HA HE3aBUCUMHTE MTPOMEHIIMBH, OOSICHUTEITHATA
cuia HamassiBa 10 okojio 54%. ToBa mokas3Ba, 4ye MOJAETBT BKIIIOUBA (haKTOPU C pazinyHa
CTENIeH Ha 3HAYUMOCT, KaTO HSIKOM HMMaT OTpaHHYEH IPUHOC KaTO CEKTOpa, MPHUXOJUTE,
KaTeropusra u Jip.

Tabauya. 11 Pezynmamu om ANOVA ananus

ANOVA
Significance
df SS MS F F
Regression 15 18.84756 1.256504 5.522328 1.82E-05
Residual 35 8.532436 0.243784
Total 50 27.38

Pesynrature ot anamuza Ha aucnepcusta ANOVA mnorBbpkaaBar oOmata
cTaTucTUYecKa 3HaunMMocT Ha mojena. C 15 cremenu Ha cBoOOda 3a perpecusra u 35 3a
octaThKa, F-cratuctukara ot 5.522 c¢bc choTBeTcTBaIa 3HauuMoct F (p-croitHoct) ot 1.82E-
05(p < 0.01), 3HaunTenHo moja KoHBeHUMOHaMHMA mpar oT 0.05 ce omxewpia nynesama
xunomesa 3a aunca Ha egexkm Ha npeoukmopume. OOmara cyma Ha kBajapara (SS Total =
27.38) ce paznpenens mexay perpecuonsa (SS Regression = 18.84) u ocrarpuna (SS Residual
= 8.53) KOMIOHEHTH, KaTO CPEIHUTE KBaJpaTHU CTOWHOCTU TMOJYEepTaBaT, Y€ BapHAILIUATA,
obsicheHa ot Mojena (MS Regression = 1.26) 3HauMTeNHO HAAXBBPJIA HEOOsCHEHaTa

takaBa(MS Residual = 0.24).

Tabnuya. 12 Koeguyuenmu na pecpecust

Coefficie | Standar P- Lower | Upper Lower Upper

nts d Error t Stat value 95% 95% 95.0% 95.0%
Intercept 0.2858 0.3604  0.7930 0.4331 0.4455; 1.0176  -0.4459 1.0176
CekTop -0.2935  0.2415 -1.2154 0.2323 0.7836; 0.1967 -0.7838  0.1967
KaTeropus -0.1678  0.1158 -1.4489 0.1562 0.40255 0.0673 -0.4029  0.0673
Mpuxoam 0.1381 0.1189  1.1619 0.2531 0.1032- 0.3796 -0.1032  0.3796
lOrosanageH paiioH 0.5588  0.3607 1.5491 0.1303 0.1 735- 12912 -0.1735 1.2912




FOXeH ueHTpaneH -
panoH 0.2386 0.3477 0.6864 0.4969 0.4672 0.9445 -0.4672 0.9445

FOromsToyeH panoH 0.1200 0.4024 0.2982 0.7672 0.6969 0.9370 -0.6969 0.9370

CeBeposanageH -
panoH 0.1472 0.4602 0.3198 0.7509 0.7871 1.0816 -0.7871 1.0816
CeBepounsToyeH
panoH 0 0 65535 #NUM! 0 0 0 0
CeBepeH -
LieHTpaneH panoH 0.6607 0.3842 1.7193 #NUM! 0.1194 14408 -0.1194 1.4408

MHBecTULMOHHA -
OenHocT 0.0854 0.1590 0.5370 0.5946 0.2374 0.4082 -0.2374 0.4082
TexHONorn4yHo -
HUBO 0.2016 0.1088 1.8531 0.0723 0.0192 0.4226 -0.0192 0.4226
MNpepnaraHe Ha
WHTEMNUIeHTHN -
npoaykTn 0.3364 0.2301 1.4616 0.1527 0.1308 0.8037 -0.1308 0.8037
Hannune Ha
aBTOHOMHM -
npouecwu/onepaumm -0.1380 0.2280 -0.6053 0.5488 0.6009 0.3248 -0.6009 0.3248
YmeHna Ha

crnyxutenute 0.3208 0.1154 2.7795 0.0086 0.0865 0.5551 0.0865 0.5551
Yenyru, 6asvnpanu
Ha gaHHU 0.2991 0.1343 2.2260 0.0325 0.0263 0.5719 0.0263 0.5719

Crnopen cratucTuyeckara cu 3HAYUMOCT, BKIIFOUEHUTE B MOJieN (haKTOPH Morar Jia ObaaT

pasrpaHnuvuCHU, KaKTO CJICABA:

® 3paunmu ¢pakropu (p < 0.05) - Hail-BUCOKO 3HauuM € (AKTOPBT ,,YMEHUS Ha
cayxurenute (f=0.321; p=0.009), koeTo sICHO MMOKa3Ba, Ye MPEeANPUATHITA C TIO-TOJSIM
YOBEUIKM KalUTaJl U JUTMTAJIHU KOMIETEHTHOCTH Ca CBHIIECTBEHO IMO-NOATOTBEHH 3a
WUnnycrpus 4.0. CnenoBaTenHo, MOBUIIABAHETO Ha KBaJIM(UKAIMATa Ha MEepcoHana ou
CleBaJO Jla € OTHpaBHa M NIPHUOPUTETHA TOYKA 3a OBJIrapCKUTE MEHUKBPU 3a
NOBMIIaBaHE HUBOTO HA FOTOBHOCT. BropusaT 3Haunm ¢akrop ca Yciyru, 6a3upanu Ha
manau (B = 0.299; p = 0.033), xoero moka3Ba, 4e KOMIIAHMHUTE KOWUTO CHOUpAT U
yIOpaBisiBaT HHPOPMAIMOHHUTE MOTOLM B KOMIIAHUTA MO aJIeKBaTE€H HAYMH, KOWTO OMBa
Y MOHETH3HpaH B KOHTeKcTa Ha MHaycTpus 4.0, ieMOHCTpUpaT MO-BUCOKA 3PSIIOCT.

® ['panuyno 3HauuMu pakropu (0.05 <p <0.10)- TakbB (HaKTOp € TEXHOJIOTUYHOTO HUBO
(B = 0.202; p = 0.072), cneqoBaTeHO KOJKOTO MO-BUCOKO € TEXHOJIOTHYHOTO HHUBO,
TOJIKOBA MO-BUCOKA € TOTOBHOCTTA, HO €(peKThT € rpaHuueH. Toa mpeamnosnara, 4ye 4act
OT TpEANpUATUATA MOXE Ja pasnosiaraT C TEXHOJOTMH, HO Ja HE TI'M H3I0JI3BAaT

e(eKTUBHO.



B Hesnauumu ¢akropu: OcraHanuTe, BKIIOUUTEITHO NPUXOAHM, KATEropus, CEKTOD,
,.YIHBeCTUIIMOHHA JeiHocT®, ,,IIpensiarane Ha UHTEIUIEHTHU TPOAYKTH®, ,,Hannuue Ha
ABTOHOMHU TIPOIECU’ U PETMOHAJIHUTE MHAUKATOPHM HE Ca 3HAYUMH, C JIOBEPUTEITHU

HWHTCPBAJIM, BKIIFOYBAIIIU HYJIA.

Te3u pe3ynratu moka3BaT, ye Hall-ChILIECTBEHA POJIs MO0 OTHOIIEHHWE Ha TOTOBHOCTTA 3a
Nunyctpus 4.0 urpast yMmeHuATa Ha CIyKUTeJIM. ToBa € Taka, Thil KaTo Makap M
TexHosoruure, Oazupanu Ha Mugyctpus 4.0 B KOMIIAHUUTE C BHUCOKAa TOTOBHOCT Jia C€
CaMOYIIPaBJISABAT B TOJIsiMa CTEIIEH, TO TOBAa HE 03HAUaBa, Y€ HY’KJaTa OT YOBEILIKH KalluTaj €
Mo-MaJjka, a Jake 00paTHOTO 3a MoBUIIaBaHe Ha ToToBHOCTTA 32 MHaycTpus 4.0 u ehekTUBHO
MpujaraHe Ha TE€3W TEXHOJOTMHM € HY)KEH YOBEIIKM KaluTal C aJleKBaTHH YMEHHUS KaTo
KOMILUIEKCHO pelllaBaHe Ha MpoOiieMu, YMEHHs 3a KubepcurypHoct, pabora ¢ UM u ap.
JpyrusT BaxeH ¢GakTop € MpeyiaraHeTo Ha yciayrH, 0a3upanu Ha gaHHU. ToBa e Taka, Thi
KaTo 3a MPEJOCTaBIHETO HA TaKWBa YCIYTH MPEIu TOBA € HYXKHO J1a ca U3IbJIHEHU peaAulia
YCIIOBUSL KaTO M3IMOJI3BAaHE Ha TEXHOJIOTUHU 3a chOMpaHe Ha uH(opmamus (HaIp. CEH30pH,
JaTYUIM U JIp.) U 0O0paboTKa Ha TOJIEMH JAaHHU (HANp. M3KYCTBEH WHTENEKT, MAITUHHO
camooOydenwue u Jp.). OCBEH TOBa 4eCTO yCIyruTe, 0a3supaHy Ha JaHHH Ca MPSKO CBbP3aHu
C MpeJUlaraHeTo Ha MHTEJIUTeHTHU MPOAYKTH, OT KOUTO CBHILO ce€ ChOMpaT AaHHU. 3a Ja ca
HaJUIE BCUYKHM TE3U NPEINOCTAaBKH, CE M3UCKBAT MHBECTULIMM B TEXHOJOTUH, TAXHOTO
BHEJ[pSIBaHE M YOBEILLIKU PECypC B HY)KHUTE YMEHHS Ja IpeBbpHE HH(OpMaLMsITa B YCIYTH,
reHepupaiy npuxoa. CrenoBaTreaHo, MOXe J1a c€ TBbP/U, Y€ KOMIIAHUUTE, pa3lojaraly ¢
X0pa ¢ aJIeKBaTHU YMEHHUS U MPEAJaraiy yciuyru, 0a3upaHu JaHHU, CE XapaKTepU3upar ¢ 1mo-

BHUCOKHU HHUBA Ha 3psJIOCT IO OTHOIICHUC Ha I/IH,Z[YCTpI/I}I 4.0.

B 00600menue Ha maparpad 3.4., koperaloHHATa MaTPUIlAa U PETPECHOHHUAT aHAU3
pasKpHBar, ye yciayrure, 0a3upaHu Ha JJaHHM, U YMEHHTA Ha CIy>)KUTEIUTE ca KIHYOBU
(dakTopH 3a MoBMIIaBaHe Ha roToBHOCTTa 3a Munyctpus 4.0 B ObArapckute mpeanpusiTs,
KOoeTo TpsiOBa J1a HacouM MpenopbkuTe KbM MeHUKbpuTe Ha MCII KbM cTpaTerudecko

MHBECTUpaHe B U poBa TpaHnchopmanms.

[Taparpad 3.5. Ha AUCepTaMOHHUS TPYA JaBa OTTOBOP Ha M3CIIEIOBATEIICKHU BBHIIPOC 3
KaToO Bb3 OCHOBA Ha I/I)IeHTI/I(bI/IIII/IpaHI/ITe IMPEYKH 1 MPOIMYCKHU BbB BCCKU OT IIECCTTC OLICHABAHU
acriekta o otHourenue Ha Muaycrpus 4.0, KakTo U Ha pe3yJITaTUTE OT Touka 3.4. mpejiara

MNpENIOPBbKU HA ABC HUBA:



® Hacouenu kbM ObJIrapckuTe MeHUKbpH Ha MCII — kak ga moBumaT HUBOTO Ha
TOTOBHOCT (OTB'pre) BBB BCCKH OT ACIICKTHUTC CTBIIKA IIO CTBIIKA,

® HacoueHu KbM HHCTUTYLUUTE — KaK J1a JOITBJIHAT, IOJIOMOIHAT U CTUMYJIUPAT (OTBBH)
JNEUCTBUATA HA MEHUDKBPUTE Ha MHKPO HHBO IO OTHOIICHHE HA BCEKH OT IIECTTE
acrleKkTa, Taka 4Ye Ja Ce TMOCTUTHE CHHEPTHYEeH IOJXOJ 3a YCHEIIeH WHIyCTpUaieH

IIPEXO/.

HlectusT maparpad Ha TpeTa IJilaBa c€ OCHOBaBa Ha CXBAIAHETO, Y€ 3a Ja C€ MOBHILIU
LSJIOCTHOTO HUBO HA TOTOBHOCT Ha OBJTapcKus OM3HEC B LIEJIEBUS CEKTOP 32 YCIIEIIeH MPEeX0/l
kbM Unpyctpus 4.0 ca HEOOXOJMMH YCHIINS, KAKTO HA MUKPO HUBO — OT OM3HEC MEHUKBPUTE,
Taka ¥ Ha Makpo (MHCTUTYIIMOHAIIHO) HUBO, Thi1 KATO €JHA OT KJIFOUOBUTE XapaKTEPUCTUKU Ha
Nupycrpus 4.0 e umeHHo paboTara B MHTErpHUpaHa MpeXka MO Bepurata Ha Ch3JlaBaHE Ha
CTOMHOCT. B pamkuTe Ha Ta3u ceKIus ca MpeICTaBEeHH JIBa MOJIea Ype3 KOUTO C€ OTToBaps Ha
u3cienoBareiacku Boppocu 12 u 13: 1) MucTuTynronanen Mozen 3a CTUMYJIMpPaHe Mpexo/ia

kbM Unaycrpus 4.0 u 2) Mojen 3a noBumiaBaie Ha roroBHocTTa 3a Munyctpus 4.0.

Ha ¢wur. 9 cxematu4Ho ca mpeacTaBeHU MPEUIOKEHUTE CTHIIKMA, KOUTO OMXa MOTJIH J1a
OBIaT NpeInprueTH Ha MaKpo HUBO Ype3 000COOSIBAHETO Ha PETHOHAIHU TECTOBH OTIEPAIMOHHU
cpeau 3a Munyctpus 4.0 B koMOMHAaIMs ¢ Bede ChIIECTBYBAIIU U 000COOEHU CTPYKTYpPHU KaTo
ELIMX, 4usaTo posis € MMEHHO Jia CTUMYJIHpAT ABOMHUS mpexo] (Lu(ppoB M €KOJIOTHYEH) Ha

Obarapckus 6u3Hec.

N3roTesAHe Ha pernoHanHu MacoBa uHpopmaLmoHHa MocToAHeH MOHUTOPUHT
SWOT aHanuau KamnaHua Y OL|leHKa Ha Hanpeabka
SWOT aHanus 3a BCeku MNpomoTupanxe Ha ELIMX n MepuoauyHa oLeHKa Ha
parioHM Ha NnaHupaHe, peruoHanHure testbeds kato umopoBa 3pANOCT 3a
CbAbpKall, Mepkin cbobpasHo nnatdopmm 3a Lndposn naeHTndruMpaHe Ha nporpeca;
HEroBuTe CneunonKu. MHOBaLMK MpenopbKX 3a NPOMEHU B

NONINTUKUTE;

&

ETAMN 6
PervoHanHa uHTeNUreHTHa MoBULIaBaHe Ha KanauuTeTa Ha ELIX 1 Macogeo npegnaraHe Ha ycayru
cneuuanusalyua U oL eHKa Ha cb3/jaBaHe Ha TECTOBM LieHTpoBe 33 B MogKpena Ha npexofa Kbm
roToBHOCT 3a MnaycTpun 4.0 MHAYCTPNaNHN UPOEN NHOBALMK WUnayctpusa 4.0
ELIMX O6bopyfBaHe Ha peruoHanHu KoHcynTauuu; O6yuerns;
LINX Ypes cTaHaapTN3MpaH testbeds B YHUBEPCUTETUTE B MocpefHWYecTBO; TeCTBaHE 1
WHCTPYMEHT. konaGopauus ¢ ELIUX. BanMaMpaHe Ha UHTENUreHTH

NPOAYKTH U yCIyru.

@ur. 9 UacTuTYyUMOHAJIEH MO/ 3a CTUMYJIMpPaHe npexoaa kbM Unaycrpus 4.0
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Bbp3 ocHoBa Ha paeduHUpaHUs MOAEN, Ha HMHCTUTYLMOHAJIHO HHBO, ObIrapckara
MHIYyCTpHaJIHA MOJIUTHKA CIIe/iBa J1a aKLIEHTUPA BBPXY:

® PeruoHanHa Je3arperanus ype3 oleHKa Ha rotroBHoctTa 3a Munyctpus 4.0 B mectre
peruoHa Ha CTpaHaTa U IUIAHUPAHE Ch3/aBaHETO HAa PErMOHAJIHU TECTOBU LIEHTPOBE
(testbeds) 3a wmHmycTpuamHu HUGPOBH WHOBAIMH, OCHOBAHM Ha JAcUHUPAHUTE B
NuoBaumonnara crparerust 3a uHTenureHtHa crneruanuzauus (MCHUC) 2021-
2027(MUP, 2022) kJ11040BU CEKTOPU C BUCOK ITOTEHIIMAJ 33 BCEKU PETUOH.

® PeruoHajeH aHaIM3 Ha CWIHU U cinabu ctparau (SWOT aHanu3 mo peruoHu) — TSICHO
00BBbp3BaHE HAa MOPTPOIMOTO OT YCIYI'M Ha €BPONEHCKUTE LU(POBU MHOBALMOHHU
xb0oBe (ELIMX) B monkpena Ha npexoaa kbM Uuayctpus 4.0 cipsiMoO periOHAITHUTE
cneun(KH, HUBA Ha TOTOBHOCT U HYXKIH HAa NPEANPHUATHATA, ThI KaTO MOHACTOSIIEM
YCIYTHTE ca IM0-CKOpPO CTaHAApTU3MpaHU M cXoAHU. JlepuHupaHe Ha HYKIUTE OT
TECTOBU IIEHTPOBE 3a MHIYCTPUAIHM LU(GPOBU HMHOBALMM B CBHOTBETCTBHE C
npuoputerute Ha MCUC 2021-2027 w wuneHTHdUKanus HA aKaJAeMUYHA WU
MHAyCTpUaTHa HHPPACTPYKTYypa 3a TAXHOTO pasIoJiaraHe.

® (CreBaliuTe CTBIKM BKJ. MOBHUINaBaHe Ha KamanuTtera Ha EIIMX u cb3naBaHe Ha
TECTOBU LEHTPOBE 3a MHJIYCTPUAIHM LU(POBM HHOBALMHU M IIOCIEBAILOTO UM
[IPOMOTHpAHE 4pe3 penula HMHGOPMALMOHHM CBOUTHUS W KAMIIAHWU, KOMTO Ja
npuBJIeKaT OW3HEca W Ja MOBUIIABAaT HMH(OPMHpPAHOCTTa MYy IO OTHOIIEHHE Ha
BB3MOKHOCTHUTE 3a IIU(PpoBa TpaHcHOpMaIHs U TOI3UTE OT TOBA. THPCEHUAT ePeKT e
npeularane Ha ,,Meku“ Mepku upe3 ELMX (koHcynranum 3a (¢uHaAHCUpaHE,
KHOEpCUTypHOCT, OLIEHKAa Ha FOTOBHOCTTA U JIp.) U MO-,, TBBPAU U CHEIHATU3UpPaHU
MEpPKH 4pe3 TECTOBH IJIaT(GOPMHU 3a peajiHO pa3padOTBaHe, TECTBAHE U BAJIUAUPAHE HA
TEXHOJIOTUM ChOOpa3eHH C pErvoHaJHaTa WHTENWIeHTHA CIeNualIn3alus U B
ChTPYAHMYECTBO C MHAYCTpHAIHATAa EKOCUCTEMA (UeTBOpHATA CIIMpaia).

®» MacoBo mnpejyiaraHe Ha YCIyru B MOjkKpena Ha mpexona kbM Wumyctpus 4.0 —
MIpeIOCTaBsIHE Ha LIEJIEBH YCIYTH ChOOPa3eHH ¢ peTMOHATHUTE crienn (UK Ha Ou3Heca
3a [MOBUIIIABaHE Ha KaranuTeTa 3a npexoa koM Muaycrpus 4.0.

® [JocTOsSsHEH MOHMTOPHHT M OLIEHKA Ha HaIlpelbKa — PEryJIipHa pErMOHaIHA OLIEHKA Ha
Hampeabka Ha OM3Heca BbB BCEKM pailoH 1o oTHomeHue Ha Wuayctpus 4.0, ¢ uen
JUHAMHYHA aJanTalys Ha NOpTGONUOTO OT YCIYrH ChbOOpa3HO TEKYIIMTE HYKIU Ha

Ou3Heca B peruoHa.



IlenTa Ha Momena Haco4eH KbM mpeanpusarusta (Bx. ¢ur. 10) e ga mpemoctaBu Ha

MCHHUKBPUTC HA MCII siceH U JeceH 3a U3IbIHCHHUE IUIaH 32 MOBUIIIABAHE HA TOTOBHOCTTA 3a

Wupyctpus 4.0 u uudpoata 3psaocT Ha TEXHUTE TPEATPUATHA.

ETAMN 6
e
4 A4
ETAN S YcToiumMBOCT, permoHanHa
M UHCTUTYLIMOHaNHA
MHTerpauus
ETAN 3 OnepauuoHanusupa
He 1 peanu3auus Ha 1) BkntousaHe B permoHanHu
WHOBAUWNOHHN EKOCUCTEMMU,;
ETAN 1 MUNOTHU NPOEKTH 2) MopabpXaHe Ha
CaMooLeHKa u i 1) MnaHmpane; cTpaTerecky
ANarHoCcTUKa Ha 2= 2) duHaHCpaHe; NapTHLOPCTBa;
uupposara 3panoct 3) NapTHLOPCTBA; 3) MHpopMMPaHOCT OTHOCHO
4) VambnHenme u TEXHONOTMYHYN TEHAGHLMM 1
K881 OueHka unpposa OIUMTARE, o VHALMaTUBY 33
3pANOCT U MHTEpBIoTa LeHKA Ha duHaHCKpaHe.
C K/KOYOB NepcoHan. Bb3/eiicTBUETO
MoaroToBka Ha 1) 32 KOHKPETHUS NPOEKT;
cTpaTervs u oyepraBaHe 2) 3a yndposara 3pANOCT
Ocb3HaBaHe Ha 3Ha4YeHMeTo Ha NpHOpUTETHY o6nacTh Ha UANOTO NpeanpuaTye.

()]

Ha uudpoeara 3panocT 3a

npeanpuaATUETO OnpepensHe Ha MepKy,

OTrOBOPHULM, CPOKOBE,
CobcTBEHO NpoyyBaHe, VHAVKATOPM NO acnekTu
nHpopmauusa ot ELINX; VKN No oTaenu/npouecu.
NHOOPMALMOHHN
KamnaHum Ha UHCTUTYLUK,

ur. 10 Mopaes 3a noBumasaHe Ha roToBHocTTa 32 UHaycTpus 4.0 Ha MUKPO HUBO

MopenbT 3a IOBHUIIIaBaHE HAa TOTOBHOCTTA 3a I/IH,Z[YCTpI/IH 4.0 Ha MHKPO HUBO BKIJI. CJICAHUTC

CTBIIKHU:

Ocb3HaBaHE Ha 3HAUEHUETO Ha IU(pOoBaTa 3psUIOCT 3a MPEANPUATUETO;

CaMoolleHKa M JMarHOCTMKAa Ha LUdpoBaTa 3psUIOCT Ha NpeanpusTHeTro (dpes
CTaHJApTU3UPAHU UHCTPYMEHTH U HHTEPBIOTA C KIIOYOB IIEPCOHA);

ITonroToBka Ha cTpaterust 1 ouepraBaHe Ha MPUOPUTETHU 00IACTH HA MHTEPBEHIIUS —
ornpezieNisiHe Ha MEPKHU/IPOEKTH; CPOKOBE; OTTOBOPHUIIU; CPEACTBA M WHIUKATOPHU 32
MpocCieIIBaHe Ha U3II'BJIHEHUETO;

OnepannoHaln3upaHe W peanus3alys Ha NMWIOTHU NPOEKTH — BHEAPSABAHE HAa HOBO
BHCOKOTEXHOJIOTUYHO 00Opy/BaHe; urpaxaane u/wnn Haarpaxaane Ha UT cucremuy;
pa3paboTKa HHTEIUTEHTHHU MPOAYKTH U YCIIyTH, Oa3upaHy Ha JaHHUTE, NHBECTUPAHE B
oOydeHue U BbTPEIIHO pa3BUBaHE HA JUTUTAIHU KOMIIETEHTHOCTH Ha MEepPCOHAa;
OneHka Ha Bb3/IEiCTBUETO UPE3 OLICHKA HA MHANKATOPH 32 U3IIbJIHEHUE HA KOHKPETHUTE
MIPOEKTH U PETryJsipHa OIIeHKa Ha ISTOCTHATA U(pPOBa 3psIoCT;

Pernonanna u MHCTUTYLIMOHAIHA UHTErpallUsl Ype3 YCTAHOBSBAHE Ha CHTPYAHUUYECTBO

¢ oOpa3oBaTeHu, HAYYHOU3CIICIOBATEIICKA HHCTUTYITUH, KITBCTEPH H JIP.



B 3axnwuenuemo na AUCCPTAIUOHHUA TPYyAd Ca HM3JIOKCHHU KIHOYOBUTC HU3BOAU OT
MMPOBCACHOTO TCOPCTUYHO MNPOYUYBAHC H CMIIMPUYHOTO H3CICABAHC HA T'OTOBHOCTTA Ha
obnrapckure  MCIT B cektop ,IlpepaboTBamia NPOMHIIICHOCT, KAaro € HU3JI0KEHO
U3MBJIHEHUETO Ha 3aJaudTe Ha JUCEPTAllMOHHMUS TPyA U TOTBBPXKICHUETO Ha

H3CJICA0BAaTCIICKAaTa TC3a.

Pa3paboreHusaT aUCEpTAlMOHHUAT TPy HPEICTaBlIsABA ISUIOCTHO U3CJEIBaHE Ha
TFOTOBHOCTTA Ha OBJrapCKUTEe MAaJKU M CpPEAHH Mpeanpustus B cekTop ,,IIpepabormaiia
MMPOMHIILICHOCT " 3a HaBjiu3aHe B enoxara Ha Munaycrpus 4.0. Ha 6a3ata Ha M3BBPIICHOTO
TEOPETHUYHO MPOYYBAHE M MPHIOKHOTO E€MIIUPUYHO M3CJCABAaHE C€ MOTBBPAM Te3ara 3a
HE3aJ0BOJUTEIIHOTO HHMBO Ha ULu(poBa 3psAjJocT M OrpaHUYEHaTa CIOCOOHOCT Ha
NpEeanpusATHATa [a HUHTETpUpaT KIIOYOBU TEXHOJOTHMM M TMPAKTUKW Ha JUTUTaIHATa
TpaHcopmarus. Upe3 mpuiaraHe Ha KOPENAlMOHEH W PErpecuoOHeH aHaimu3 Osixa
UICHTH(GUIIMPAHU OCHOBHUTE (PAKTOPH, KOMUTO OKA3BaT BIHMSIHUE BHPXY HUBOTO Ha TOTOBHOCT,
KaTo Ce oYepTa poJjsiTa Ha YMEHUSTA Ha CIY>KUTEIUTE U HAJIMYUETO Ha YCIyrd, OasupaHu Ha

aHHU.

Pa3pa6OTeHI/ITC B JucepranuAaTa CTBIKOBU MOJACIM W IIPCIOPHBKU MPEAOCTABAT
MPAKTUYECKH HMHCTPYMEHTAapUyM 3a IMOBUIABAHE Ha KalaluTeTa Ha MPEANpUATHATA 3a
MOBUIIIaBaHE Ha TOTOBHOCTTA 3a HaycTpus 4.0, KaKTO U Ha UHCTUTYIIUUTE B MOJAIOMaraHeTo
UM B TIpolieca upe3 HaArpaxkaaHe Ha ponsata Ha EBponeiickuTe nudpoBr "HOBAIIMOHHU XHO0OBE
Y OYepTaBaHE Ha HEOOXOAMMOCTTA OT U3rpak/laHe Ha TeCTOBU cpenu (testbeds), cboOpazenu ¢

npuopurerure Ha ICHUC 2021-2027.

B kpas Ha 3aKiIH04EHHMETO, TUCEPTALMOHHUST TPYJ MOAYEepTaBa HEOOXOJIUMOCTTa OT
L[EJICHACOUYEHHU YCUIIUS OT CAaMHUTE MPEANPUATHUS U OT IbprKaBaTa, HACOUEHHU KbM IMOBHILIABAaHE
Ha [UQpoBara 3psIocT U roToBHOCTTa 3a MHayctpus 4.0 Ha Obarapckara MHAYCTpPUs, Ha ITbPBO
MSCTO Ype3 Pa3BUBAHE HA YOBEIIKUS KallMTAJl U IOBUIIABaHE HA KallallUTeTa 3a yIpaBJIcHUE Ha
nHpopmanuara kato pecypc. CuHeprusta MexJay MHCTUTYLMOHATHHU YCUJIUS, YIPABICHCKU
WHUIUATUBYU U JOCTBI O 3HAHWE M TEXHOJOTHH € KIHYOBUAT (HAKTOpP, KOMTO 1€ onpeaenn
Jany ObIArapcKUTe MPEeNnpUaTUs OT CEKTOpa Ha MpepadboTBamiaTa MPOMUIIUIEHOCT LI YCHesT
Ja peanu3upar yctoWuuB mpexon kbM Wuayctpus 4.0 miam e ce 3ary0sT Mo IbTsS Ha

nudpoBaTa TpaHchopMaIys.
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VIII. GENERAL CHARACTERISTICS OF THE DISSERTATION

Relevance and significance of the topic of the dissertation

Business is the main pillar of national and global economies. In Europe, business is
mainly represented by SMEs, which are defined as the backbone of the European economy due
to the fact that they account for about 99% of the continent's business and provide over 85
million jobs (European Commission, 2023).

Over the last decade, however, business has faced a number of changes, the main driver
of which is technological progress, which has created new realities and introduced new concepts
such as the Internet of Things (IoT), artificial intelligence (AI), cyber-physical systems, cloud
technologies, big data and others. The above concepts, along with many others, are part of the
fourth industrial revolution or Industry 4.0.

The very name "Industry 4.0" implies that the concept is aimed at industry, and 4.0
refers to the development of ICT technologies web 1.0, web 2.0, web 3.0, web 4.0, with "4"
denoting the beginning of a new industrial revolution (Popova et al., 2018, p. 5), which is
associated with an increase in the level of digitisation in all processes. While the first two
industrial revolutions took two centuries to develop, the third and fourth have taken place within
the last three decades. This dynamic is a direct consequence of the shortening of the cycle of
development of new technologies and products, the growing demands of consumers and the
need to create more complex products, which in turn places ever higher demands on business
organisations in terms of deadlines, quality, degree of personalisation of products and services,
etc. Announced in March 2020 COVID-19 pandemic (WHO, 2020) served as a stress test for
business organisations worldwide, the results of which confirmed the need to introduce changes
in business models, digitise processes and restructure value chains. According to a 2020
McKinsey survey of more than 400 companies worldwide, Industry 4.0-based technologies
have significantly helped and continue to help companies adapt their business processes to the
newly created pandemic situation (Agrawal et al. 2021). These trends have made the transition
to Industry 4.0 imperative for all business organisations at national, European and global level

that want to remain competitive and ensure their existence and sustainable development.

It is precisely for the above reasons that the concept of Industry 4.0 is becoming
increasingly important in Bulgaria, as evidenced by the Concept for the Digital Transformation
of Bulgarian Industry (Industry 4.0) with a horizon of 2017-2030, which is the first step at the
state level towards the development of a Strategy for Bulgaria's participation in the Fourth

Industrial Revolution. Another strategic document at national level emphasising the need for



this industrial transition for the Bulgarian economy is National Programme Digital Bulgaria
2025 (Ministry of Transport and Communications, 2019), whose main objectives include
"Digitisation of Bulgarian industrial sectors and related services and development of a data-
driven economy". Although the importance and necessity of the transition to Industry 4.0 is
recognised, the practical measures promoting this transition at national, sectoral and
organisational level are still in their early stages, which is why Bulgaria and Bulgarian
businesses are lagging significantly behind in terms of a number of important indicators

considered prerequisites for a successful transition to Industry 4.0, as follows:

» First, the digital skills and competences of human capital are essential for adapting to the
requirements of Industry 4.0 and a successful industrial transition. In terms of related
indicators, Bulgaria ranks 26th out of the 27 EU member states, followed only by Romania
(DESI, 2024). Only about 8% of Bulgaria's population has above-average digital skills,
compared to an EU average of 27%; only 9% of Bulgarian enterprises provide ICT training
to their employees, compared to an EU average of 22% (DESI, 2023).

® Secondly, the digitisation of business processes through the implementation of Industry 4.0
technologies such as cloud computing, the Internet of Things, artificial intelligence, etc. is
a key step towards a successful industrial transition. In terms of the "integration of digital
technologies" indicator from the business section of the Digital Economy and Society Index
(), Bulgaria is again second to last with an index value of 15.5, compared to an EU average
of 36.1 (DESI, 2022). Only 28.4% of SMEs in Bulgaria have a basic level of digital
intensity, i.e. they use between 7 and 9 types of digital technologies out of a total of 12,
compared to an EU average of 57.7%. Only 20% of enterprises exchange information
electronically, compared to an EU average of 42%; 13.5% use cloud services, compared to
38% for the EU; 3.4% use artificial intelligence, compared to almost twice the EU average
(DESI, 2024). Among the objectives of , the EU's digital decade for 2030 is for 75% of
companies in the EU to use cloud services/artificial intelligence/big data, and for over 90%
of SMEs to have at least a basic level of digital intensity, with countries such as Finland and
Denmark already having reached a digital intensity level of 88% (European Commission,
2021), and for Bulgaria it is 28% by 2023.

® Thirdly, the transition to Industry 4.0 and the challenges associated with its implementation
require openness to and management of innovation (Cugno et. al., 2021), as the technologies
associated with this revolution are themselves considered innovative. At the same time,

Bulgarian companies are still among the "modest innovators" and account for only 20-25%



of all companies in the country (Blagoev and Boyadziev, 2022). Although an Innovation
Strategy for Smart Specialisation has been developed for the country, its practical
implementation is weak due to a lack of effective knowledge sharing, cooperation between
business and universities, and adequate research infrastructure outside the capital, among
other factors (Sterev & Idriz, 2022). At the same time, digital transformation can
significantly improve the innovation process in companies if implemented through a holistic

approach (Yordanova, 2024).

In the long term, the widespread "lag" of Bulgarian enterprises in terms of digital
technology adoption will lead to a decline in their competitiveness on the European and global
markets. Currently, Bulgarian enterprises are part of large international value chains, which,
however, have been severely shaken by the pandemic. The lack of flexibility and low level of
digitisation, combined with the processes of rearranging global value chains, could lead to the
displacement of domestic companies from them. To prevent this scenario, efforts are needed to
establish the readiness and maturity of Bulgarian business organisations to implement this
urgent industrial transition, with a view to outlining strategies and guidelines for its facilitation.
Although the concept has been gaining popularity worldwide since 2011 and some countries
are already talking about Industry 5.0, in Bulgaria, the concept of Industry 4.0 is still little
known and insufficiently applied, as evidenced by the data presented in the Digital Economy
and Society Index (DESI). This conclusion is particularly applicable to Bulgarian SMEs.

nn

Knowledge and application of the concept is more of a " " characteristic of IT companies and
large manufacturing companies with foreign participation in Bulgaria. Bulgarian business
organisations tend to believe that the technological solutions associated with Industry 4.0
require large investments, are highly complex and are accompanied by serious difficulties in
their implementation. The novelty and uncertainty of the benefits of these technologies also
play a huge role in their low level of implementation in Bulgarian companies. Last but not least,
given the low level of awareness of the concept, companies do not have the necessary tools to
assess whether their investments and way of organising their activities actually support the
successful transition to Industry 4.0, and are therefore unaware of their level of readiness and
their opportunities and potential for improving it. They also lack guidance on how they could
increase their potential in order to improve their readiness to adapt to the requirements of

Industry 4.0. At the same time, one of the main recommendations in the EC report "Bulgaria

2024 Digital Decade Country Report" (2024) is precisely to propose measures to encourage



SME:s to implement digital technologies, especially artificial intelligence, as our country lags

significantly behind the EU average.

In this regard, the dissertation focuses on researching the readiness of Bulgarian small
and medium-sized enterprises (SMEs) for the transition to Industry 4.0 and identifying specific

actions to increase their potential for making this transition.

Aim and objectives of the study
The main objective of the dissertation is to determine the degree of readiness for

transition to the fourth industrial revolution of Bulgarian SMEs operating in the manufacturing

sector and to provide practical guidelines and models for increasing the capacity of SMEs to

transition to Industry 4.0 based on identified key characteristics of companies such as
investment activity, employee skills, etc., which determine the success of the transition.

Through the theoretical study and empirical research conducted within the framework of the

dissertation, recommendations and models for increasing the level of readiness for Industry 4.0

have been formulated, aimed at both institutions and SME managers, with the aim of applying

a synergistic and comprehensive approach to increase the overall level of readiness in the sector.

To achieve the defined goal, five main tasks have been implemented, as follows:

6. To review and critically analyse existing scientific literature in the field of Industry 4.0 and
to examine the changes caused by this phenomenon in aspects fundamental to business
organisations, such as key resources, processes and development strategy.

7. To identify and adapt a suitable model for assessing the readiness of business organisations,
reflecting the key aspects of business organisations that are affected by Industry 4.0, and to
define a methodology for conducting the research.

8. Conduct empirical research by applying the methodological provisions and analysing the
results in order to define the level of readiness for the transition to Industry 4.0 of business
organisations.

9. To draw conclusions about the degree of readiness of business organisations in the
manufacturing sector that participated in the research and to make recommendations for
increasing their readiness based on the identified problems and needs and key characteristics
determining the successful transition to Industry 4.0.

10. To formulate step-by-step models for increasing readiness for Industry 4.0, to be applied at

the macro (institutional) and micro levels by enterprises.



Subject of the study
The subject of the dissertation is micro, small and medium-sized enterprises (SMEs)

operating in the Republic of Bulgaria.

Subject of the study
The subject of the study is the changes brought about by Industry 4.0 in key

organisational processes, resources and development strategy, and to examine the readiness of
Bulgarian SMEs operating in the manufacturing sector to transition to Industry 4.0, or in other
words, the extent to which Bulgarian SMEs have responded to these changes. Readiness for
Industry 4.0 has been empirically studied by tracking the actions taken by managers in six
strategic areas: 1) strategy and organisation; 2) smart factory; 3) smart operations; 4) smart

products; 5) data-driven services; 6) employees.

Thesis of the dissertation

The research thesis of the dissertation is that the readiness of Bulgarian SMEs operating in
the manufacturing sector is at an unsatisfactory level for a successful transition to Industry 4.0.
In the context of the dissertation, "unsatisfactory level" refers to levels 0 to 2, which correspond
to the categories "Beginner" (levels 0 and 1) and "Learner" (level 2). Levels 3 (experienced), 4
(expert) and 5 (top performer) or the group of so-called "Leaders" according to the INDUSTRIE
4.0 READINESS model (2015) will be considered a sufficiently high level of readiness for a
successful transition. The thesis described above was tested by conducting a survey among
Bulgarian SMEs operating in the manufacturing sector and a subsequent analysis of their

readiness, based on which their level of readiness for industrial transition was determined.

Limitations of the dissertation
The following limitations were adopted within the scope of the dissertation:

4. The companies studied are SMEs and are characterised by an economic activity code falling
within the manufacturing sector. However, the readiness of large enterprises is also assessed
for the purposes of comparative analysis and verification of the impact of the enterprise
category (micro, small, medium, large) on the readiness for transition to Industry 4.0.

5. The subject of the empirical study is limited to examining the readiness of the target
business organisations to operate successfully in the conditions of Industry 4.0, as there is
only one recent study in this field in Bulgaria (Koleva and Peneva, 2019), and the author's
observations of the consulting business show that a significant proportion of senior
managers in the target companies are not well acquainted with the concept of Industry 4.0,

which could easily push them into the mindset of "I don't know — I don't understand — I don't



want to," especially given the traditional lack of funding typical of most SMEs (Popova et
al., 2018).
6. Due to the fact that, specifically in Bulgaria, Industry 5.0 is in the early stages of its

formation, it is only discussed theoretically in the dissertation.

Research methods and tools

The methods used in the dissertation are as follows:

® For the purposes of the literature review in Chapter I and the formulation of
methodological positions in Chapter II, a set of classical scientific research methods has
been applied. Analysis and synthesis were used to systematise and interpret the available
scientific literature and strategic documents in the field of Industry 4.0, with the analysis
identifying the key theoretical premises for the dissertation and the synthesis integrating
them into the overall theoretical framework. Induction methods were applied to derive
relevant generalisations from specific examples and case studies, and deduction methods
were applied to verify these generalisations in a broader context. Descriptive analysis is
used to present theoretical concepts for the social, sustainable, digital enterprise, etc. in
Chapter I, as well as to present models for assessing readiness for Industry 4.0 in Chapter
I, and comparative analysis is used to identify differences in processes, resources,
strategy, relationships with stakeholders in the context of Industry 4.0 and traditionally, as
well as to evaluate the different readiness models and select the most appropriate one for

the purposes of the study.

® |n Chapter III, where the results are analysed and recommendations and models for
increasing the readiness of enterprises for Industry 4.0 are formulated, both classical and
empirical-statistical methods are applied. In addition to analysis, synthesis, descriptive
analysis, induction and deduction, comparative analysis is used to compare the results
between different groups of enterprises. Particular emphasis is placed on the application
of correlation analysis, which establishes the relationships between key factors such as
revenue, enterprise category, offering of intelligent data-based products and services, and
the level of readiness for Industry 4.0. In addition, a multivariate regression analysis was
performed to assess the simultaneous impact of multiple variables (such as sector,
category, revenue, regional characteristics, and technological indicators) on readiness.
This provides a more in-depth look at the interrelationships and creates a basis for

formulating practical recommendations.



Structure of the dissertation

The dissertation has the following structure:

® [ntroduction — this section aims to present the conceptual framework of the dissertation. It
includes the relevance and reasons for choosing the topic; the object and subject of the
research; the aim and objectives of the research; the research thesis; the limitations of the
research; a summary of the content of the dissertation and the methods and approaches used.

®» Chapter [ Theoretical aspects of Industry 4.0. In the first chapter, with the help of methods
of analysis and synthesis, etc., a theoretical review of the topic is made, including: the
evolution and definition of the concept of "Industry 4.0"; an analysis of the technologies
and principles associated with Industry 4.0; theories of enterprise development in the
context of Industry 4.0; the effect of Industry 4.0 on key attributes of business organisations
(strategy, resources and processes) and conclusions.

» Chapter Il Methodological aspects of empirical research. This section includes: an overview
of existing metrics and tools for assessing readiness for Industry 4.0; presentation of the
concept of empirical research; justification for the choice and presentation of the selected
model for assessing the readiness of Bulgarian SMEs for the transition to Industry 4.0, on
which the empirical research is based. The main parameters of the empirical study are
presented: sample, goals and objectives, research questions, research thesis, geographical
and temporal scope of the study, tools for collecting primary information and for its
subsequent processing and analysis.

® Chapter III Analysis of the results of the empirical study. Within the framework of this
chapter, after conducting the empirical study: a) the characteristics of the sample are
presented; b) a descriptive analysis of the results of the questionnaire survey is performed,
c) the degree of readiness of business organisations for the transition to Industry 4.0 is
defined; d) a correlation and regression analysis is performed to establish dependencies
between the degree of readiness for industrial transition and key characteristics of
enterprises; €) conclusions have been drawn about the obstacles facing Bulgarian SMEs in
their transition to Industry 4.0; f) recommendations for overcoming these obstacles have
been outlined; and g) step-by-step models have been formulated for increasing readiness
for Industry 4.0 at the micro and macro levels.

®» (Conclusion — presents reflections and conclusions regarding the readiness of Bulgarian

SMEs for the transition to Industry 4.0, made on the basis of theoretical and empirical



research, and presents an opinion on the rejection or confirmation of the research thesis and
the achievement of the research objective.
®» Sources of information

®» Appendices.

Information provision

The availability of sufficient materials, data and information for the analysis of the existing
literature, the adaptation of methodological positions and the conduct of empirical research in

the dissertation is ensured by:

» searching, selecting, systematising and analysing literary sources published in
renowned scientific journals and databases (e.g. ScienceDirect, Scopus, Elsevier,
SpringerLink, Google Scholar), including articles, monographs, reports and applied
research in the field of digital transformation, industrial policies and management of
organisational readiness for Industry 4.0 and 5.0;

» use of strategic documents, reports and analyses of state and international
institutions (European Commission, World Economic Forum, Eurostat, NSI, Ministry
of Innovation and Growth) related to the digitisation of industry, the priorities of the
Innovation Strategy for Smart Specialisation (ISSS) 2021-2027, and the development
of SMEs in Bulgaria;

» use of Internet resources of European and national institutions, professional and
industry organisations containing up-to-date information on industrial digitalisation,
digital innovation hubs and test beds, as well as on the state of Bulgarian enterprises;

= participation in scientific conferences, seminars, round tables and projects, as well
as a review of materials from forums dedicated to Industry 4.0, the digitalisation of
SMEs and innovation management, which have helped to enrich the research context;

» conducting empirical research among Bulgarian SMEs in the manufacturing
sector, including the collection of primary data through a questionnaire survey and
subsequent processing using statistical methods (correlation and multivariate regression
analysis) to assess their level of readiness for Industry 4.0 and to formulate

recommendations and step-by-step models for its improvement.

IX. STRUCTURE AND CONTENT OF THE DISSERTATION
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Chapter I: Theoretical aspects of Industry 4.0



The first chapter is directly related to one of the objectives of the dissertation, namely
to review and critically analyse the existing scientific literature in the field of Industry 4.0 and
to examine the changes caused by this phenomenon in aspects that are fundamental to business
organisations, such as key resources, processes, development strategy and stakeholder relations.
The first chapter is divided into six main sections. The first section examines the theoretical
aspects of Industry 4.0, focusing on the evolutionary development, essence, principles and
objectives of the concept.

The analysis of industrial revolutions concludes that they are directly related to the cycle
of development of new technologies, which inevitably leads to radical changes in the modes of
production and consumption and is becoming increasingly shorter. An example of this is the
fact that the first two industrial revolutions took two centuries to develop, while the third and
fourth have taken place within the last four decades. Therefore, if this pace of development of
new technologies is maintained, we can expect the time periods between industrial revolutions
to become shorter. Proof of this is the fact that only 10 years after the concept of the fourth
industrial revolution was born, there is already talk of Industry 5.0. This conclusion is directly
linked to the need for measures to transition to Industry 4.0 and related technologies for
Bulgarian companies.

After presenting the development path of Industry 4.0, the concept and its development
over time are analysed in detail — from its emergence in 2011 as a strategic initiative, part of
the German government's High-Tech Strategy 2020, which today goes by the name Platform
Industrie 4.0 (European Commission, 2017, p. 3) to its transformation into a byword for the
fourth industrial revolution. Definitions by leading researchers in the field and the four major
consulting companies are examined. For example, Schwab (2015) views Industry 4.0 as a fusion
or convergence of technologies that blurs the boundaries between the physical, digital and
biological spheres, while the Boston Consulting Group (2021), for example, defines it as a set
of nine key technologies such as cyber-physical systems, autonomous robots, etc.

Based on the analysis, the author's definition of the term "Industry 4.0" is derived: "a
management decision to take a strategic position by persistently and unwaveringly following a
growing technological trend, which, through the continuous implementation of a constantly
updated set of high technologies, contributes to the unification of the physical and digital
worlds, creating conditions for the integration of companies with their stakeholders into a
comprehensive ecosystem/network for value creation.” The definition reflects the multifaceted
changes that the phenomenon in question causes not only within organisations but also in their

surrounding environment, and not only in technological but also in organisational and strategic



terms, which requires consideration of aspects such as strategy formulation, relationships with
stakeholders, etc. later in the dissertation.

The last part of paragraph 1.1. examines the six basic principles of Industry 4.0: 1)
interoperability and connectivity; 2) modularity; 3) transparency of information; 4)
decentralisation; 5) real-time capabilities; 6) service orientation, in order to achieve a deeper
understanding of how to integrate Industry 4.0 approaches and technologies within the
enterprise.

Paragraph 1.2. sets out the possible management decisions related to the development
of a technology portfolio, examining and defining the technologies considered to be the drivers
of the fourth industrial revolution and through which the principles discussed should be applied
in enterprises, namely: big data, augmented reality, cloud computing, cyber-physical systems,
including manufacturing, the Internet of Things, including industrial, digital twins, artificial
intelligence, 3D printing, autonomous robots, manufacturing execution systems, embedded
systems, and radio frequency identification.

The following paragraph provides a critical analysis of several key strategic directions
for the development of business organisations in the context of digital transformation. In this
regard, key theoretical approaches are analysed, including those for the smart factory, digital,
augmented, social, and sustainable enterprises, examining how each of these business models
could be supported, modified, and improved by applying the technologies discussed in relation
to Industry 4.0 and the principles presented.

The chapter goes on to examine how the portfolio of technologies embodied in Industry
4.0 changes the basic attributes of business organisation — internal processes, stakeholder
relations, resources used and overall development strategy.

The first part of the fourth paragraph provides a comparative analysis between the
traditional supply chain in the company, including the processes of development, planning,
procurement, production, delivery and customer service, and the digital supply network or
supply chain 4.0. The traditional view of the supply chain is that it represents a linear sequence
of units participating in the logistics system that ensure the movement and storage of material
flows (Georgiev et al., 2008, pp. 172-173). Unlike traditional supply chains, in the digital supply
network all participants and processes are connected and exchange information in real time,
which makes the chain much more flexible, adaptive and responsive to changes in the external
environment. The processes in the digital supply network are changing into intelligent product
development, synchronised planning, intelligent sourcing, intelligent factory, dynamic

execution and customer connectivity (Mussomeli, et. al, 2016. Deloitte University press). Based



on a detailed comparison and identification of the changes in each of the processes as a result
of Industry 4.0-based technologies, it can be concluded that although the names and etymology
of the processes sound similar, they differ significantly in their essence and implementation.
Achieving a high degree of integration of all processes into a comprehensive
network/ecosystem for value creation requires careful planning, strategy adaptation, cost-
benefit assessment, technological modernisation and training, upskilling and reskilling of
employees. Therefore, the transition to Industry 4.0 is not simply an investment, but a complex
and time-consuming process that encompasses all structures, processes and resources in the
business organisation and, respectively, changes its business model.

The second part of the fourth paragraph analyses the changes in stakeholder relations in
the context of Industry 4.0. The main conclusion is that, compared to traditional views of
stakeholders (suppliers, employees, shareholders, etc.), in the context of Industry 4.0, they also
include academic institutions, the state, other participants in the industrial ecosystem and
society, or the so-called quadruple helix model, showing that digital transformation is a
collective process requiring cooperation rather than individual efforts by individual companies
and their immediate environment. In addition, organisations operating in the context of Industry
4.0 are part of value creation networks, and the constant exchange of large volumes of
information between all points (stakeholders) in the network allows for holistic decisions to be
made based on the information received from all parties.

A critical analysis has also been carried out of the changes that Industry 4.0 is bringing
about in the way basic resources are used in every enterprise, including material, human,
financial and intangible (information) resources. The analysis shows the growing importance
of information as a resource, since in the context of Industry 4.0, all other resources are fed with
information through intelligent systems. The need for changes in the skills and qualifications
of human capital is outlined, as according to the World Economic Forum (2025), the share of
basic skills that will change by 2030 is 39%.

In the last part of the fourth paragraph, Industry 4.0 is considered as an internal factor
determining the growth of enterprises, concluding that the technologies associated with it not
only support the implementation of growth strategies, but will also be an imperative factor for
their implementation in the future.

The fifth paragraph of the first chapter identifies the key characteristics that are critical
for companies with the potential to operate successfully in the context of Industry 4.0, where
the link between the first and second chapters of the dissertation is made, as both both important

technological and organisational characteristics of companies, leading to the conclusion that a



successful transition to Industry 4.0 requires changes and actions on the part of management in
both areas. This conclusion, as well as the entire analysis carried out in the first chapter, provide
a basis for arguing that, in order to adequately measure and assess the readiness of Bulgarian
enterprises for the transition to Industry 4.0, a model should be chosen that reflects both
organisational and technological changes, as this transition is a complex process requiring a
holistic assessment model.

Chapter I concludes with summaries and conclusions that serve as a theoretical basis for

the following parts of the study.

Chapter I1: Methodological aspects of empirical research

The second chapter of the dissertation is directly related to one of its main tasks, namely
to identify and adapt a suitable model for assessing the readiness of business organisations in
Bulgaria for Industry 4.0, which reflects the key aspects of business organisations affected by
Industry 4.0, as well as to define the methodological provisions for conducting the empirical
study. Chapter II is divided into three main sections, the first of which focuses on a critical
review and comparative analysis of different models for assessing readiness for the transition
to Industry 4.0.

The second chapter is divided into three main sections, the first of which focuses on a
critical review and comparative analysis of different models for assessing readiness for the
transition to Industry 4.0 and digital maturity; the second presents a reasoned justification for
the choice of a specific model, and the third presents the methodological framework of the
study.

Table 1 presents a summary comparison of the models for assessing readiness for
Industry 4.0 that are analysed in detail in the dissertation.

T able 1. Comparison of models considered for assessing readiness for transition to Industry

Model Authors and year Categories assessed Company ranking
of creation (assessment)

Maturity model for ~ Leyh, Schiffer, Bley 4 categories: 5 levels: the lowest is Level 1:
classifying IT and and Forstenhdusler, = Vertical integration Basic level of digitalisation,
software status with  (2016) Horizontal integration; and the highest is Level 5:
a focus on Industry Digital product Optimised full digitalisation;
4.0 (SIMMI 4.0) development; Cross-sector
technology criteria

2 IMPULS — IMPULS Foundation | 6 categories: 3 categories: Leaders;
Readiness for of the German Strategy and organisation; Learners; Beginners
Industry 4.0 Engineering Smart factory; Smart
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Connected
Enterprise Maturity
Assessment Model

Model for assessing
maturity and
readiness for
transition to Industry
4.0

Maturity Index for
Industry 4.0

Digital maturity self-
assessment tool

Industry 4.0
assessment model:
Industry 4.0-MM

Open DMAT —
European
Commission's
Digital Maturity
Assessment Tool

Federation
(VDMA), (2015)

Rockwell
Automation, (2014)

Andreas
Schumacher et al.,
(2016)

German National
Academy of Science
and Engineering
(acatech), (2017)

PriceWaterhouse
Coopers, (2016)

Gokalp et al. ,
(2017)

European
Commission, 2023

operations; Smart products;
Data-driven services;
Employees

Not mentioned.

9 categories: Strategy;
Leadership; Customers;
Products; Operations
Culture; People;
Management; Technology
4 categories: Resources;
Information systems;
Organisational structure;
Culture

7 categories: digital business
models and customer access;
digitisation of products and
services offered; digitisation
and integration of vertical
and horizontal value chains;
data analysis as a key
capability; flexible IT
architecture; tax, legal
compliance and security;
organisation, employees and
digital culture

5 categories: Asset
management; Information
management; Application
management; Compliance;
Process transformation:

6 categories: Organisation's
digital strategy;

Digital readiness;
Human-centred
digitalisation;

Data management;

5 degrees of maturity:
Assessment of all aspects of
the organisation's existing
OT/IT network;

Secure and upgraded network
and controls; Defined and
organised data working
capital; Analysis;
Collaboration.

Average scores from 1 to 5
are given for each of the
categories.

6 degrees of maturity from
lowest to highest:
computerisation; connectivity;
visibility; transparency;
predictability; adaptability.

4 categories: digital novice;
vertical integrator; horizontal
collaborator; digital champion

6 readiness levels:

Level 0: Unfinished

Level 1: Implemented
Level 2: Managed

Level 3: Established

Level 4: Predictable

Level 5: Optimised
Overall digital maturity score
from 0 to 100% and a score
from 0 to 100% for each of
the six categories.



Automation and artificial

intelligence; Eco-friendly

digitalisation.
Sources: Own systematisation based on: Leyh, C., Bley, K., Schéffer, T., Bay, L., 2017. The Application of the Maturity
Model SIMMI 4.0 in  Selected  Enterprises. =~ AMCIS 2017  Proceedings 6.  Available at:
https://aisel.aisnet.org/amcis2017/Enterprise/Presentations/6; Leyh, C., Bley, K., Schéffer, T., Forstenhéusler, S., 2016.
SIMMI 4.0 - a maturity model for classifying the enterprise-wide IT and software landscape focusing on Industry 4.0. 2016
Federated Conference on Computer Science and Information Systems (FedCSIS), 2016, pp. 1297-1302.; IMPULS, 2015.
Industry 4.0 Readiness Online Self-Check for Businesses. IMPULS. Available at: https://www.industrie40-
readiness.de/?lang=en; Schumacher, A., Erol, S., &amp; Sihn, W., 2016. A Maturity Model for Assessing Industry 4.0
Readiness , and Maturity of Manufacturing Enterprises. Procedia CIRP 52, pp. 161-166; Schuh, G., Anderl, R., Dumitrescu,
R., Kriiger, A., ten Hompel, M., 2020. Industrie 4.0 Maturity Index. Managing the Digital Transformation of Companies —
UPDATE 2020 — (acatech STUDY), Munich 2020.; Gékalp, E., Sener, U., Eren, P.E., 2017. Development of an Assessment
Model for Industry 4.0: Industry 4.0-MM. In: Mas, A., Mesquida, A., O'Connor, R., Rout, T., Dorling, A. (eds) Software
Process Improvement and Capability Determination. SPICE 2017. Communications in Computer and Information Science,
vol 770. Springer, Cham. DOI: https://doi.org/10.1007/978-3-319-67383-7 10: European Commission. n.d. European Digital
Innovation Hubs Network: Open DMAT - Digital Maturity Assessment. [online]. European Commission. Available at:

https://european-digital-innovation-hubs.ec.europa.eu/bg/open-dma

The second paragraph presents a reasoned justification for the choice of a specific
model for conducting empirical research on the readiness of Bulgarian SMEs in the
manufacturing sector for Industry 4.0, namely the "Readiness for Industry 4.0" model
developed by the IMPULS Foundation and the German Engineering Federation (VDMA). The

arguments for choosing this particular model can be summarised as follows:

» First, unlike other models such as Industry 4.0-MM and SIMMI 4.0, the IMPULS
Foundation model covers and assesses the state of both the technical and organisational
aspects necessary for a successful industrial transition, which is one of the main
conclusions of the literature review in Chapter 1.

® Second, the model is based on real empirical information from business and is well
argued both theoretically and practically. After its initial development, the model was
tested and validated in two stages — first with 489 German companies and second with
289 German companies of different sizes operating in the manufacturing and
mechanical engineering sectors.

® Third, a detailed description of the methodology and tools for data collection and
analysis is available.

®» Fourth, the model has been successfully used and applied to determine readiness for the
transition to Industry 4.0 in a number of studies in various countries such as Germany
(IMPULS Foundation, 2015), Brazil (Moura, Kohl, 2020), and Turkey (Nuroglu, 2018),
which is an indication of the applicability and relevance of the model and the

methodology used.


https://aisel.aisnet.org/amcis2017/Enterprise/Presentations/6
https://www.industrie40-readiness.de/?lang=en
https://www.industrie40-readiness.de/?lang=en
https://doi.org/10.1007/978-3-319-67383-7_10
https://european-digital-innovation-hubs.ec.europa.eu/bg/open-dma

®» Fifth, the IMPULS Foundation model is more applicable than other models because the
Bulgarian economy is heavily dependent on small and medium-sized enterprises, which
account for over 99% of all companies and provide over 75% of employment (NSI,
2024). Most of them are active in traditional industries — textiles, food and beverage,
mechanical engineering and services. These sectors typically have a lower degree of
digitalisation and limited capacity to invest in complex technological systems. IMPULS
was created precisely to diagnose the real state of such companies and outline
achievable steps towards digital transformation.

» Sixth, the model is specifically designed for companies operating in the manufacturing
and engineering sectors, which coincides with the limitations set for the subject of the
study.

The third and final paragraph of the second chapter outlines the methodological framework
for conducting the empirical study. Subsection 2.3.1. presents in detail the IMPULS Foundation
model, which determines the readiness of a business organisation for industrial transition by
assessing six key dimensions, which are presented in Fig. 1. Each of the six dimensions is linked
to 18 aspects associated with specific requirements, and on this basis, the degree of readiness
for Industry 4.0 is determined (Lichtblau et al, 2015).

Fig. 1. Categories and aspects of the INDUSTRIE 4.0 READINESS model of the IMPULS

Foundation

Data driven
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Source: IMPULS, 2015. Industry 4.0 Readiness Online Self-Check for Businesses. IMPULS. Available at:
https://www.industrie40-readiness.de/?lang=en

The model, based on specific requirements (criteria) for each of the 18 aspects,
determines the readiness of an organisation on a 6-level scale — from 0 to 5 for each of the six
categories assessed. Each of the six categories is characterised by a specific weight (see Table
2) and a maximum number of points, on the basis of which the overall readiness coefficient of
the company is finally determined based on the weighted average of the average scores obtained
for each of the six aspects. The maximum number of points a company can receive in total for

the six categories and thus be classified at the highest level is 100 points.

Table 2. Distribution of weights and points for each of the six categories of the INDUSTRIE
4.0 READINESS model

Categor Weight Points

1 Strategy and organisation 0.254 25
2 Smart factory 0.143 14
3 Smart operations 0.102 10
4 Smart products 0.185 19
5 Data-driven services 0.138 14
6 Employees 0.179

. Total 100100 |

Source: Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M Millack, A., Schmitt, K., Schmitz, E.,
Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA’S IMPULS-Stiftung. Cologne

The weights of the six aspects presented in Table 2 are defined for the purposes of
researching German companies. However, within the scope of the study, the same weights have
been applied to Bulgarian companies as well, due to the researcher's belief that Bulgarian
industry is strictly dependent on German industry, the arguments for which are set out in detail
in the dissertation.

In this part of the dissertation, the IMPULS Foundation model is examined and presented
in detail. The defined requirements (criteria) for measuring Industry 4.0 readiness in each of
the six areas that must be met in order for a business organisation to be classified at a higher

level of readiness are presented.

Table 3. Classification and requirements for the "Strategy and Organisation" category

Level Requirements

Level 5 Top v’ The strategy is implemented and regularly reviewed

performer v’ Investments are made in Industry 4.0 for the entire enterprise
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<\

Uniform innovation management has been established throughout the

enterprise

Level 4 Expert

Level 3

The strategy is being implemented and reviewed sporadically
Industry 4.0-related investments are being made in multiple areas
Innovation is managed in multiple departments

A strategy for transition to Industry 4.0 has been formulated
Experienced Industry 4.0-related investments are being made in several areas

Innovation management in isolated areas

D U N N N U NN

Level 2 A strategy for Industry 4.0 has been developed and a system of
Intermediate indicators has been defined
v Industry 4.0-related investments are at a low level

Level 1 Beginner v" Pilot initiatives have been launched in some departments

v" Initial investments in Industry 4.0 have been made

Level 0 Outsider None of the requirements have been met

Source: Adapted from Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K.,
Schmitz, E., Schroter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA’s IMPULS-Stiftung. Cologne

Table 4. Classification and requirements for the "Smart Factory” category

| | Requirements
Level 5 Top v The equipment infrastructure is in line with future functionalities
performer v" All data is collected and utilised
v Comprehensive integrated IT system support for processes is provided
Level 4 Expert v’ The current equipment infrastructure meets Industry 4.0 requirements
or can be upgraded
v Most data is collected, only some data is used
v Comprehensive IT support for processes (system-integrated)
Level 3 v" Future functionalities are (partially) satisfied or can be fully upgraded
Experienced v Relevant data is collected digitally and used only in some areas
v" Some processes are supported by IT systems and are connected via
interfaces
Level 2 v Future functionalities are (partially) satisfied or can be upgraded to a
Intermediate certain extent

v' Data is collected (but largely manually) and used only for certain
activities
v Some areas within the company are integrated and supported by IT

systems.
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Level 1 Beginner v" The current equipment infrastructure meets some of the future

requirements

v' At least one core business process is supported by an IT system

Level 0 Outsider None of the requirements are met

Source: Adapted from Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K.,
Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA’s IMPULS-Stiftung. Cologne

Table 5. Classification and requirements for the category ‘Intelligent Operations’

Level Requirements

Level 5 Top v' Fully integrated into the system information sharing

performer v Autonomous management and response processes are implemented
v Comprehensive IT security and cloud solutions implemented

Level 4 Expert v Comprehensive and systematically integrated information sharing
v" Testing of autonomous management and response processes
v" Comprehensive IT security mechanisms have been implemented and

cloud solutions have been introduced
Level 3 v' Partially systematically integrated information sharing
Experienced v" Partially implemented IT security solutions

v" Initial cloud software solutions for data storage and analysis

implemented

Level 2 v" Partially implemented internal information sharing

Intermediate v Multiple planned IT security solutions or initial solutions in
development

Level 1 Beginner v" First steps towards internal, system-integrated information sharing

v' Planned initial IT security solutions

Level 0 Outsider None of the requirements have been met

Source: Adapted from Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K.,
Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA’s IMPULS-Stiftung. Cologne

Table 6. Classification and requirements for the category "Smart Products"

Level Requirements

Level 5 Top Products have comprehensive additional functions based on ICT

performer Comprehensive use of data collected during use for various functions

Level 4 Expert Products have additional ICT-based functions in different areas
Targeted use of data collected during use for specific functions

Level 3 Products have multiple interconnected additional ICT-based functions

AN NN NN

Experienced

Some of the data collected during use is used for analysis
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Level 2 v Products have initial ICT-based additional functions implemented

Intermediate v’ Data is collected during use, but is not analysed/used by the organisation

Level 1 Beginner v" Products have initial signs of additional ICT-based features
Level 0 Outsider None of the requirements are met

Source: Adapted from Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K.,
Schmitz, E., Schroter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA’s IMPULS-Stiftung. Cologne

Table 7. Classification and requirements for the category ‘Data-driven services’

Level Requirements

Level 5 Top

Data-driven services through integration with the customer
performer Revenue generated from data-based services (>10%)

High percentage of data utilisation (>50% of collected data)
Level 4 Expert Data-driven services through customer integration
Revenue generated from data-based services (<10%)
Data utilisation (20%—-50% of collected data)

Level 3 Data-driven services, but not integrated with the customer
Experienced Low revenue generated from data-based services (<7.5%)
Data usage (20%—-50% of collected data)

Level 2 Data-driven services, but not integrated with the customer
Intermediate Low revenue generated from data-based services (<2.5%)

Poor use of data from the utilisation phase (<20% of collected data)

Level 1 Beginner Data-driven services, but without customer integration

N N N N N N N N U N N NN

Initial revenue generated from data-based services (<1%)

Level 0 Outsider None of the requirements are met

Source: Adapted from Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K.,
Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA’s IMPULS-Stiftung. Cologne

Table 8. Classification and requirements for the category ‘Employees’

Level Requirements

Level 5 Top v Employees have all the necessary skills in a number of relevant areas

performer

Level 4 Expert v" Employees have adequate skills in a number of relevant areas

Level 3 v" Employees have adequate skills in some relevant areas

Experienced

Level 2 v Employees have a low level of skills in several relevant areas

Intermediate

Level 1 Beginner v Employees have a low level of skills in only one relevant area



None of the requirements are met

Source: Adapted from Lichtblau, K., Stich, V., Bertenrath, R., Blum, M., Bleider, M., Millack, A., Schmitt, K.,
Schmitz, E., Schréter, M., 2015. INDUSTRIE 4.0 READINESS. VDMA'’s IMPULS-Stiftung. Cologne

To assess readiness for the transition to Industry 4.0, each company that completes the
questionnaire receives a score from 0 to 5 for each of the six areas. This score is multiplied by
the corresponding weighting from Table 2. To obtain an overall readiness score from 0 to 5, the
scores obtained for the six aspects are added together and multiplied by 100 according to the

following formula:

Readiness level® = (SO x 0.254) + (IF x 0.143) + (I0 x 0.102) + (IP x .185) + (IOD x0.138)
+Cx0.179)) x 100

Based on the final score, the organisation is classified into one of the following levels, which

are associated with three categories expressing the degree of preparedness, as follows:

B "Beginner" — companies that have done nothing or very little to implement industrial
transition and fall into level O (outsider) and level 1 (beginner) are classified as such.

B "] earner" — this category includes companies whose preparedness corresponds to level 2

(advanced) and which have successfully taken the first steps in their industrial transition.

B "[eaders" — this category includes companies whose preparation corresponds to levels 3
(experienced), 4 (expert) and 5 (top performer). These companies are already on their way
to successfully incorporating the principles of Industry 4.0 into their operations (Lichtblau
et. al, 2015).

Subsection 2.3.2. sets out the objective, subject, research thesis and research questions that

the empirical study aims to answer.
The main objective of the empirical study is to provide primary information in six main
areas (Strategy and Organisation; Smart Factory; Smart Operations; Smart Products; Data-
driven Services; Employees) on the basis of which the overall level of readiness of a group of

Bulgarian SMEs operating in the Manufacturing sector has been determined and

2 Where:
= SO = Strategy and Organisation, and 0.254 is the weight of the aspect.
= IF = Intelligent Factory, 0.143 represents the weight of the aspect.
= 10O = Intelligent Operations with a weight of 0.102.
IP = Intelligent Products with a weight of 0.185 in the overall readiness level.
= DBS = Data-based services with a weight of 0.138.

E = Employees with a weight of 0.179.



recommendations and models for increasing readiness for the transition to Industry 4.0 have
been formulated.

The subject of the empirical study are Bulgarian SMEs whose economic activity code
according to the Classification of Economic Activities (CEA-2008) of 01.01.2008 of the NSI
falls within group C Manufacturing.

The research thesis is that the readiness of Bulgarian SMEs operating in the
manufacturing sector is at an unsatisfactory level for a successful transition to Industry 4.0. An
"unsatisfactory level" is defined as levels 0 to 2, which correspond to the categories "Beginner"
(levels 0 and 1) and "Learner" (level 2). Levels 3 (experienced), 4 (expert) and 5 (top performer)
or the group of so-called "Leaders" according to the INDUSTRIE 4.0 READINESS model
(2015) will be considered a sufficiently high level of readiness for a successful transition.
Companies that are beginners and learners (levels 0 to 2 inclusive) are those that have either
not taken any steps towards Industry 4.0 or have successfully implemented initial steps (level
2), which indicates the potential for transition in certain aspects, but this may be due to the
current needs of the company in specific areas and is not a guarantee of the successful
application of Industry 4.0 principles throughout the entire organisation. Companies that are
classified as Leaders at levels 3 to 5 are already characterised by the implementation of Industry
4.0 principles in many aspects (level 3) or in almost all or all aspects (levels 4 and 5) of their
activities, which is an indicator of high potential and a prerequisite for a successful transition

to Industry 4.0.
The research questions to be answered in the study are as follows:

14. What organisational and technological measures/actions have Bulgarian business
organisations operating in the manufacturing sector taken to implement the transition to
Industry 4.0?

15. What is the level of readiness for the transition to Industry 4.0 of the group of business
organisations operating in the manufacturing sector?

16. What are the obstacles for Bulgarian business organisations operating in the
manufacturing sector to transition to Industry 4.0?

17. Is there a correlation between the size (category according to the SME Act (lex.bg, 2020))
of enterprises and their level of readiness for Industry 4.0?

18. Is there a correlation between the revenue of enterprises and their level of readiness for

Industry 4.0?



19. Is there a correlation between the geographical location of business organisations and their
level of readiness for industrial transition?

20. Is there a correlation, and if so, to what extent, between the investment activity of business
organisations and their level of readiness for Industry 4.0?

21. To what extent does the skill level of business organisation employees influence their
readiness for Industry 4.0?

22. To what extent does the technological level of business organisations influence their
readiness for Industry 4.0?

23. To what extent does the existence of autonomous processes in companies in the
manufacturing sector influence their level of readiness for Industry 4.0?

24. To what extent does the provision of intelligent, data-based products and services
influence the readiness of the companies in the sample to transition?

25. What approach/steps could Bulgarian SME managers take to increase the readiness of
their companies for Industry 4.0?

26. What actions could be taken at the institutional level to support Bulgarian SMEs in their

transition to Industry 4.0 and increase their digital maturity?

Subsection 2.3.3. presents in detail the tools used to collect, process and analyse the
primary data from the study. The tool selected for collecting primary information is an
individual anonymous questionnaire, part of the INDUSTIE 4.0 READINESS model. Within
this sub-point, the questionnaire is presented and analysed in detail, and for the purposes of
reflecting some key characteristics of Bulgarian SMEs, some of the demographic questions
have been added and adapted, including revenue in thousand BGN over the last two years,
number of employees, region in which the company is located, etc. The purpose of the added
demographic questions is to allow the study of the dependencies between the revenue, category,
geographical location and sector of operations of the companies and their level of readiness for
Industry 4.0.

, the fool used to analyse the survey data, is presented later in the same section and includes
qualitative and quantitative (statistical) methods. The qualitative tool includes:
® Descriptive analysis — this type of analysis is applied to determine the categories of
readiness based on the surveys, which provides orientation in the pre-processed data and

facilitates the transition to the actual statistical processing of the collected data.



® Analysis — this method is used to determine the relationships and dependencies between
different aspects (strategy, employees, etc.) within companies to determine their readiness
for the transition to Industry 4.0.

® [nduction method — this method was applied to draw conclusions about the categories of
readiness for the transition to Industry 4.0. Based on individual observations, conclusions
were made regarding the respective categories.

® Deduction method — this method was applied when determining the specific barriers to
transition to Industry 4.0 for each of the categories, as they are predefined in the model for
each of the categories. Therefore, when classifying a given enterprise in a specific category,
the relevant barriers to transition to Industry 4.0 for that specific category are considered
inherent to it, as they have already been confirmed in the INDUSTRIE 4.0 READINESS
study.

®» Comparative analysis (comparison) — this method is applied in order to identify the
similarities and differences between the different categories of readiness of Bulgarian
business organisations in the target sector, as well as to identify similarities and differences
in the "behaviour" of organisations with regard to Industry 4.0 according to their category,
revenue and geographical location.

»  Synthesis method — this method was used to draw conclusions based on the results of
observations made regarding the level of readiness for transition to Industry 4.0 of business
organisations in the manufacturing sector in Bulgaria, as well as for formulating
recommendations according to the different categories of readiness to increase readiness for

a successful transition.

The statistical tools used include:

» (Correlation analysis — correlation analysis was applied to establish dependencies between
readiness for Industry 4.0 and key organisational and technological characteristics of the
companies in the sample. For this purpose, the method of coding empirical information was
first applied, in which qualitative variables (e.g. micro, small, medium, large enterprise)
were translated into quantitative values allowing their statistical modelling. Variables that
are not characterised by gradation are defined by dummy variables such as the region in
which the companies operate — South-West, North-West, etc. The correlation analysis was
performed using the Excel programme, "Correlation" function, examining the existence of

a correlation (dependence) between the specified category (start-up, learning, leader) and



the category of enterprises (micro, small, medium, large), their location, sector and revenue
for the last two financial years preceding the completion of the questionnaire; the existence
of autonomous processes; the offering of intelligent data-based products and services; and
employee skills. The correlation analysis includes 4 main characteristics (size (category),
revenue, sector of activity and geographical location) and 6 additional ones. For the
purposes of enriching the correlation analysis and the regression model, additional
demographic characteristics of the companies participating in the survey by classifying
them into specific categories based on the respondents' answers to some of the key questions
in the questionnaire for determining the level of readiness for Industry 4.0, as follows:

7) Based on the respondents' answers to question 4 of the questionnaire "In which areas
of your company's activities have you invested in order to implement Industry 4.0 in
the last two years? from the "Strategy and Organisation' section, the factor
"Investment Activity" was defined, according to which companies are divided into: 1)
Companies with low investment activity in relation to Industry 4.0 — companies with
predominantly (4+) small investments made in the last 2 years; 2) Companies with
medium investment activity — predominantly medium investments over the last two
years; 3) Companies with high investment activity — predominantly large investments
in the last 2 years. The aim is to identify the extent to which investment activity is
important for increasing SMEs' readiness for Industry 4.0.

8) Based on the results of question 2 " What technologies do you use in your company?"
from the Strategy and Organisation section, the factor "Technological level" has been
defined, on the basis of which companies are divided into: 1) Companies with a low
technological level — use 2 or fewer of the 7 technologies listed; 2) Companies with
medium technological level — use >2 technologies; 3) Companies with high
technological level — use 5 or more technologies. The aim is to identify the weight of
the technological arsenal in terms of increasing the level of readiness for Industry 4.0.

9) Based on the respondents' answers to question 1 ""Does your company offer products
equipped with the following additional functionalities based on information and
communication technologies?' from the Smart Products section, the factor "Offering
smart products (SP)" is defined, and companies are divided into those that offer smart
products and those that do not. The aim is to identify the importance of smart product
manufacturing for increasing maturity in relation to Industry 4.0.

10) The factor "Awvailability of autonomous processes (AP)" is defined based on the

answers to question 2 in the Intelligent Operations section: "The vision of Industry 4.0



is a detail/product that is managed independently in production. Does your company
already have processes/operations in which parts/products move autonomously in
production?"” Based on the answers to this question, companies are divided into those
that have and those that do not have autonomous processes, with the aim of establishing
to what extent the level of readiness of companies that have such processes/operations
is higher than that of those that do not.

11) Based on the respondents' answers to question 1 of the questionnaire ""How do you
assess the skills of your employees when it comes to the future requirements of
Industry 4.0?" from the "Employees" section, the factor "Employee skills" was
formulated, with companies being divided into: 1) Companies with a low level of
employee preparedness; 2) Companies with a medium level of employee preparedness;
3) Companies with a high level of employee preparedness.

12) The factor "Data-based services" is formulated on the basis of the information obtained
through question 1 in the "Data-based services" section: ""The process data collected
in production and in the use phase enable new services. Do you offer such services?"
Companies are divided into: 1) Companies that do not offer such services; 2)
Companies that offer data-based services without integration with the customer; 3)
Companies that offer data-based services integrated with the customer.

®  Multivariate regression analysis — to assess the factors determining the levels of readiness
for Industry 4.0 among the companies in the study, a multivariate linear regression analysis

was performed using the "Regression" function for statistical analysis in Excel.

Chapter I1I: Analysis of the research results

The third chapter is directly related to the implementation of the other three tasks of the
dissertation, namely by conducting empirical research to determine the readiness for transition
to Industry 4.0 of the companies from the "Manufacturing Industry" sector that participated in
the study; to formulate recommendations to managers for increasing the readiness of
companies, as well as to develop step-by-step models at the macro (institutional) and micro
(enterprise) levels to stimulate industrial and digital transition.

The third chapter of the dissertation is structured in six main paragraphs, providing detailed
information on the organisation and conduct of the empirical study; characteristics of the
sample; a detailed analysis of the results of the questionnaire and a definition of readiness for

Industry 4.0 in the six areas assessed by the IMPULS Foundation model, as well as a definition



of the overall level of readiness of the companies participating in the study. The fourth
paragraph aims to establish, through correlation and multivariate regression analyses, the
existence of dependencies between the overall level of readiness for Industry 4.0 of the
companies in the sample and their key characteristics, including (revenue, category, sector,
geographical location, investment activity, provision of data-based services, etc.). The fifth
paragraph outlines the key obstacles faced by the companies participating in the study in
increasing their level of readiness for Industry 4.0 and provides recommendations to
management on each of the six aspects of the IMPULS Foundation model that were evaluated.
The final paragraph presents the authors' models for increasing the level of readiness for
Industry 4.0 on institutional level, and on micro level within the companies themselves.

The first and second paragraphs focus on how the study was conducted and the
characteristics of the sample. A total of 50, Bulgarian micro, small, medium and large
enterprises operating in the target sector participated in the study, with the target sample size
for the purposes of the study being 100% complete.

According to data from the National Statistical Institute (NSI), at the end of 2023, a total of
30,125 companies were operating in sector C "Manufacturing", which represents the general
population studied. The survey reached 1/3 of the general population (10,000 companies in the
sector), but responses were received from 50 companies.

Based on the analysis of the responses provided to the questions in the "General questions
about your company" section, the following conclusions were made:
®» 78% (39 companies) of the companies fall within the "Manufacturing" sector and 22% (11

companies) within the "Machinery Manufacturing" sector;
®» The sample covers companies operating in all planning regions in Bulgaria, with a

predominance of companies from the South-West region (36%) and South-Central region

(28%). The distribution among the other regions includes: North-West (8%), North-Central

(20%), North-East (10%), South-East (14%).
®» Based on the definitions of SMEs according to the SME Act (lex.bg, 2020), 88% of the
companies in the sample are SMEs, as their average number of employees in the last two
completed financial years at the time of the survey was less than 249. 12% (6 companies)
belong to the category of large enterprises, as they had more than 250 employees in the last
two completed financial years preceding the survey. Therefore, the sample includes
representatives of all categories of enterprises, which allowed for an investigation of the
relationship between the category of companies and progress in relation to Industry 4.0. For

the purposes of comparability between all categories, the readiness of large enterprises was



also assessed, but the recommendations and models defined for increasing readiness for

Industry 4.0 are addressed to SMEs.
®» 56% of companies had revenues of up to BGN 3.9 million over the last two years; 26% had

revenues of up to BGN 19.5 million; 12% had revenues of up to BGN 97.5 million; and 6%

had revenues of over BGN 97.5 million.

Paragraph 3.3. of the dissertation presents a detailed analysis of the level of readiness for
Industry 4.0 in each of the six aspects assessed in the IMPULS Foundation model: 1) Strategy
and organisation; 2) Smart factory; 3) Smart operations; 4) Smart products; 5) Data-based
services; 6) Employees, and answers research questions 1 and 2.

The analysis of the results in relation to the "Strategy and Organisation" aspect (see Fig. 2)
showed that 84% of the companies participating in the study are at readiness level 1
"Beginners", 8% are at level 3 "Experienced" and 8% are at level 4 "Expert". The average level
for this category is 0.37, which corresponds to "Beginners" at a maximum of 1.27, which

corresponds to the "Top Performer" level.

8%

LEVEL 1 BEGINNER

LEVEL 2 INTERMEDIATE

Readiness level

"Strategy and
Organisation"

LEVEL 3 EXPERIENCED

LEVEL 4 EXPERT

LEVEL 5 TOP PERFORMER

84%

Fig. 2 Readiness level of companies according to the "Strategy and Organisation"
category
If we consider the extreme levels of readiness, we can conclude that 84% (42 companies)
fall into the "Beginner" category, while 16% (8 companies) fall into the "Leader" category. This
result indicates that the transition to Industry 4.0 is not yet a key strategic priority for companies,
or at least not a conscious one, as it is assumed that some of the respondents may not be
sufficiently informed about Industry 4.0, which is why they answered some questions
negatively.
According to the results in Fig. 3 regarding the "Smart Factory" aspect, most companies

(42% - 21 companies) are at readiness level 2 "Intermediate", almost 1/3 (15 companies) are

91



still at level 1 "Beginners", 14% (7 companies) do not yet meet any of the requirements of a
smart factory and are "Outsiders", 8% (4 companies) are at level 4 "Expert" and 6% or 3
companies are at level 3 and are experienced in this aspect. The average level for this category
is 0.23, which corresponds to "Beginners" with a maximum of 0.71, which corresponds to the

"Top Performer" level.

LEVEL 1 BEGINNER

LEVEL 2 INTERMEDIATE

Readiness level

LEVEL 3 EXPERIENCED "Smart Factory"

30%
LEVEL 4 EXPERT

LEVEL 56 TOP PERFORMER

Fig. 3 Level of readiness of companies according to the '""Smart Factory" category

If we relate the five levels to the three main categories of readiness, we can conclude
that the majority of companies in the study, 44% (23 companies), are at levels 0 to 1 and are
therefore still beginners in terms of Industry 4.0. 42% (21 companies) fall into the "Learning"
category, and 7 companies are in the "Leaders" category. This result shows a still relatively low
level of transition to Industry 4.0 and, respectively, no and/or limited application of
technologies such as digital modelling, lack of adequate infrastructure and/or infrastructure that
cannot be upgraded, low level of data collection and use from processes and machines, and lack
and/or limited use of intelligent IT systems for process management.

With regard to the aspect of "Intelligent Operations", there is a more even distribution of
companies at all levels, but there are no companies at level 5 "Top Performer". The largest
number of companies are at level 2 "Intermediate” — 30% (15 companies), followed by level 1
"Beginner", which includes 13 companies, level 3 "Experienced", which includes 11
companies; nine companies are at level zero, and only two are at level 4 "Experts".

The average level achieved is 0.17, which corresponds to "Beginner" with a maximum of

0.51, which corresponds to the "Top Performer" level in the "Intelligent Operations" category.
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LEVEL 1 BEGINNER

LEVEL 2 INTERMEDIATE

Readiness level

LEVEL 3 EXPERIENCED "Smart Operations”

LEVEL 4 EXPERT

LEVEL 5 TOP PERFORMER

Fig. 4. Level of readiness of companies according to the "Smart Operations" category
Based on the above distribution, in this aspect as well, the largest share is observed among

beginners (from level 0 to 1 inclusive) —40% (22 out of a total of 50 companies); 15 companies

(30%) are "Learning" and 13 companies (30%) are "Leaders" in the context of smart operations

as part of Industry 4.0.

2%

10%

LEVEL 1 BEGINNER

10%

LEVEL 2 INTERMEDIATE

Readiness level
"Smart Products"

LEVEL 3 EXPERIENCED Sl

LEVEL 4 EXPERT

LEVEL 5 TOP PERFORMER 72%

Fig. 5. Level of readiness of companies according to the '"Smart Products" category

The results for the "Smart Products" aspect, illustrated in Fig. 5, indicated that this category
is characterised by the most "Outsiders" (companies at level 0) compared to the previous
aspects. This result shows that over 70% of companies do not manufacture products with any
smart functionalities. 10% of companies are at level 2 "Indermediate", which means that these
companies have implemented some ICT functionalities in their products and collect data from
them, but do not analyse it. 10% are "Experienced" ( ) — the products have a number of ICT
functionalities, data is collected and some of it is analysed. 6% are "Beginners", i.e. they have

taken the first steps towards introducing limited ICT functionalities in their products, and only
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one company is at level 4 "Expert", which means that the products have multiple ICT
functionalities and the company purposefully collects data from its products during their use
and uses it to upgrade specific functionalities. The "Expert" company is a large enterprise (over
250 employees) from the South-West region and operates in the mechanical engineering sector,
which predisposes it to the widespread integration of ICT functionalities in the end product. In
this regard, it should be noted that, depending on the type of production, some products, such
as electronic components, for example, have a wider scope for ICT functionality integration
compared to products such as clothing and textiles, which, unless they have specialised health
and sports applications, traditionally do not feature ICT functionalities. Therefore, the reason
for the low level of readiness among the companies surveyed could be due to the nature of the
products manufactured. In this category, there is also not a single company that falls into the

"Top Performer" level.

16%

6%

LEVEL 2 INTERMEDIATE

2% Readiness level
"Data-driven

LEVEL 3 EXPERIENCED 4% s . "
ervices

LEVEL 4 EXPERT

LEVEL 5 TOP PERFORMER

72%

Fig. 6 Readiness level of companies by category ''Data-based services"

Fig. 6 presents the overall results regarding readiness for the transition to Industry 4.0 in the
context of the evolution of business models towards the provision of data-based services
accompanying products. Similar to the category of smart products, here too there is a trend of
many companies (72%) that do not meet any of the conditions in this category and are therefore
classified as "Outsiders". By comparison, German companies (IMPULS, 2015) at this level
accounted for 84.1% 10 years earlier. It is interesting to note that the second largest group
among Bulgarian companies are "Experts" (16% - 8 companies) - these are companies that offer
data-based services that are integrated with the customer, generate revenue from these services
and use 20-50% of the collected data to formulate and improve these services. 4% are defined
as "Beginners" — they offer services without integration with the customer, generating revenue
<1%; 6% fall into the "Experienced" level — they offer data-based services without customer

integration, generate less than 7.5% of total revenue, and use between 20-50% of the collected
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data to offer such services. Only one company falls into level 2 "Intermediate" — offering
services without customer integration, with revenue not exceeding 2.5% and using less than
20% of the data collected.

The overall average level for all companies surveyed in this category is 0.12, which
corresponds to level 0 "Outsider", as the coefficient required to reach level 1 "Beginners" for
this category is 0.14.

The results in Fig. 7 show that more than half of the companies participating in the study
are at level 2 "Intermediate", which indicates that their employees have limited skills in only a
few areas relevant to Industry 4.0. Twenty per cent (10 companies) are classified as
"Experienced," meaning that their employees have adequate skills in several relevant areas.
Only 8 companies are at level 0 (6 companies) or level 1 (2 companies), meaning that their
employees have no skills in any of the relevant areas or have limited skills in only one area.
Two companies are at level 4 "Expert" and three are at level "Top Performer", which means
that their employees have adequate or all the necessary skills in multiple relevant areas,
respectively. This aspect is the only one of all six assessed in the model where companies at
level 5 "Top performer" are observed. The companies at this level are micro, medium and large,
all three concentrated in the South-West region, which confirms the hypothesis that companies
in southern Bulgaria, and especially in the South-West region, which includes the capital, are
more advanced in their transition to Industry 4.0 compared to those located in Northern

Bulgaria.

LEVEL 2 INTERMEDIATE

Readiness level

LEVEL 3 EXPERIENCED "Employees”

LEVEL 4 EXPERT

LEVEL 5 TOP PERFORMER

54%

Fig. 7 Level of readiness of companies by category '""Employees"
The average score for the "Employees" aspect is 0.39 out of a maximum possible 0.89,
which shows that most companies are at an intermediate or advanced level. This shows that
Bulgarian companies have qualified staff who, with the implementation of appropriate

programmes for upskilling and/or reskilling, could support the transition of companies to a
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higher level of readiness for Industry 4.0. It is in the "Employees" aspect that Bulgarian
enterprises score their highest results. The same trend is observed in the IMPULS Foundation's
2015 study of German companies, where 75.5% of companies were classified as beginners or
intermediate, with scores between 0 and 2, while in the current study, 70% of Bulgarian
companies participating in the study fall into these categories. This phenomenon could also be
due to the fact that the respondents are managers and employees in the respective companies
and are asked about their subordinates and colleagues, to whom they may potentially have an
emotional attachment, which creates conditions for biased and/or inflated assessments of their
skills as a result of the respondent's individual perceptions.

After a detailed analysis and definition of readiness levels from 0 to 5 for each of the
six aspects of the model, the overall level of readiness for Industry 4.0 of the companies in the
sample was determined. This section presents the final result of the assessment of the level of
readiness for transition to Industry 4.0 of the Bulgarian SMEs that participated in the study. The
final readiness coefficient was calculated according to the following formula for the weighted
average value:

Readiness level = ((SO x 0.254) + (IF x 0.143) + (I0 x 0.102) + (IP x .185) + (IOD
x0.138) + C x 0.179)) x 100
Where:

SO = Strategy and organisation, and 0.254 is the weight of the aspect.

IF = Intelligent Factory, 0.143 represents the weight of the aspect.

IO = Intelligent Operations with a weight of 0.102.

IP = Intelligent products with a weight in the overall readiness level of 0.185.

DBS = Data-based services with a weight of 0.138.

E = Employees with a weight of 0.179.

36%

Overall Readiness

LEARNER (2) Level

LEADER (3-5)

44%

Fig. 8 Final assessment of the readiness level for transition to Industry 4.0

96



At the end of paragraph 3.3, the overall final assessment according to the model of the
IMPULS Foundation and the German Engineering Federation (VDMA) is presented, which
classifies companies into three main categories:

®» The "Beginner' category covers companies whose cumulative assessment across the

six aspects falls within the range between 0 and 1, i.e. the so-called outsiders and
beginners.
® The "Learner” category includes organisations whose overall score is above 2 but
below 3, i.e. the companies at intermediate level (level 2).

® (Category "Leaders' — this category includes all companies whose cumulative score on
the six aspects assessing readiness for Industry 4.0 is above 3 and up to a maximum of
5.

A summary analysis of the readiness of Bulgarian SMEs operating in Sector C
"Manufacturing" showed that 80% of the 50 companies surveyed are characterised by a
readiness level between 0 (Beginner) and 2 (Learner), which are considered unsatisfactory for
ensuring a successful transition in the context of Industry 4.0. Only 20% or 10 companies out
of a total of 50 fall into the category of "leaders" at levels from 3 upwards, with more at level
3, which is the lowest step for the more prepared companies. These results confirm the research
thesis of the dissertation that, for the most part, Bulgarian companies in the sector under review
are still characterised by an unsatisfactory level of readiness for Industry 4.0, which is an
indicator of the need to implement targeted actions, both at the macro level — by institutions to
encourage their transition, and at the micro level (in companies) by management to increase the

level of readiness and digital maturity.

The fourth paragraph of Chapter Three aims to examine the existence of a relationship
between the overall level of readiness of the companies in the sample and their key
characteristics, as well as to determine the extent to which a company's level of readiness can
be attributed to this combination of factors and/or to each factor individually. The specific
factors used to analyse the dependencies are: category of enterprises, revenue, location by
planning region in the country; sector; offering of intelligent data-based products and services;
employee skills; presence of autonomous processes/operations; investment activity and
technology level. By examining the dependencies with these factors, research questions 4 to 11
are answered.

In order to determine whether there is a correlation between the listed factors and the level

of readiness for Industry 4.0, the qualitative variables were appropriately coded into quantitative



and dummy variables. For the purposes of the correlation analysis, an add-in to the Excel
programme for statistical analysis was used and the "Correlation" function was applied to
generate a correlation matrix (see Table 9) to determine which variables have a significant or
potentially important relationship with "Level of readiness for Industry 4.0" — the main
dependent variable in the study.

Table 9. Correlation matrix

Readiness soutnweste S°M1 soumeast Nortweste Northeast O™ investment Technoiog CT€™9 presence  Employee  Data-driven
Sector Cal‘ego.'j.«‘ Revenue Central _ Central . ) smart )
level mregion regron mregion region aCﬁWﬂ" fcal level of APs Skills services
Region Region products

-0.12918
0094186 0.03717
0123147 0.02563| 0.662362
0238739 019715 -012157 -0.01106
-0.04067 -0.01541 -0.186846 -0.09276
-0.15968 0.04734 0188541 0.334883 -0.21889
-0.16615 -0.27242 0044363 -0.09686 -0.168948 -0.14976 -0.0933
-0.16615 -0.27242 -0.12627 -0.19  -0.18948 -0.14976 -0.0933 -0.06383
0098142 007514 0.28495 0.015200 -0.3026 -0.23916 -0.14899 -0.10194 -0.10194
0.383903 0.17356 0117381 0.129687 0.05235 -0.15754 0.025776 0.091113 -0.2028 0.179034
0.40393 008875 -0.04426 0037712 0.142083 0.088674 0.04263 0.029166 -0.19519 -0.23494  0.170147

0513107 -0.38982 0159167 0.038614 -0.12729 0.109449  0.026861 -0.1654  0.018377 0113201 0236092 0.191844

0176033 -0.06401 0109776 0.015200 -0.18252 0.023653 0.0283&8 -010194  0.140768 0.169435 0.179034 0.07217  0.364758

0.526008 019932 02460952 0140233 -0.03481 0062746 0.033273 -0.13245 -0.02897 0048156 0451112 032602 0.246671 0.260618
0626744 022552 0241922 0113711 0.198083 -0.02899 021434 -0.14664 -0.03026 0.084435 0209324 0.14064 0524735 0243746

0.34096

The results of the correlation analysis highlight the priority of "Data-based services",
"Employee skills" and "Offering smart products" as key determinants of readiness, which is in
line with the theoretical framework of IMPULS (IMPULS-Stiftung, 2015), emphasising the
integration of data and human resources. The moderate correlation with "Technological Level"
and "Southwestern Region" suggests a potential effect of the technological base and regional
advantages (e.g. Sofia), but the weak links with revenue and sector suggest that financial scale
1s not a decisive factor in the current context of Bulgarian SMEs. The negative correlations with
some regions may reflect the uneven development of infrastructure, which is typical for
transition economies such as Bulgaria.

In this regard, in order to further investigate the impact of these factors on the level of
readiness, a multivariate linear regression analysis was applied, where the dependent variable

is the level of readiness for Industry 4.0.

For the purposes of regression analysis, an add-in to the Excel programme for statistical
analysis was used and the "Regression" function was applied. The results obtained are presented

in Tables 10, 11 and 12.



Table 10 Regression statistics

Regression Statistics

Multiple R 0.829681
R Square 0.68837
Adjusted R Square 0.535146
Standard Error 0.493745
Observations 50

The results of the regression analysis show that the model is statistically significant and
explains a substantial part of the variation in the dependent variable — "level of readiness". The
obtained value of Multiple R = 0.83 indicates a high degree of linear dependence between
readiness for Industry 4.0 and the selected predictors. R? = 0.69, which means that
approximately 69% of the variation in readiness levels can be explained by the independent
variables included in the model.

R? = 0.535, after adjusting for the number of independent variables, the explanatory
power decreases to about 54%. This shows that the model includes factors with varying degrees
of significance, with some having a limited contribution, such as sector, revenue, category, etc.

Table 11 Results of ANOVA analysis

ANOVA
Significance
df SS MS F F
Regression 15 18.84756 1.256504 5.522328 1.82E-05
Residual 35 8.532436 0.243784
Total 50 27.38

The results of the ANOVA variance analysis confirm the overall statistical significance
of the model. With 15 degrees of freedom for the regression and 35 for the residual, the F-
statistic of 5.522 with a corresponding significance F (p-value) of 1.82E-05 (p < 0.01),
significantly below the conventional threshold of 0.05, rejects the null hypothesis of no effect
of the predictors. The total sum of squares (SS Total = 27.38) is distributed between regression
(SS Regression = 18.84) and residual (SS Residual = 18.84) components, with the mean square
values emphasising that the variation explained by the model (MS Regression = 1.26)

significantly exceeds the unexplained variation (MS Residual = 0.24).

Table 12 Regression coefficients

Coefficie | Standar P- Lower | Upper Lower Upper

nts d Error t Stat value 95% 95% 95.0% 95.0%
Intercept 0.2858 0.36 0.7930 0.4331 04459 1.0176 -0.4459 1.0176
Sector -0.2935 0.2415 -1.2154 0.2323 0.7838 0.1967 -0.7838 0.1967




Category

Revenue

Southwestern
region

South Central
Region

Southeast region

Northwestern
region

Northeast region

North Central
Region

Investment activity

Technological level

Offering smart
products

Presence of
autonomous
processes/operatio
ns

Employee skills

Data-driven
services

-0.1678

0.1381

0.5588

0.2386

0.1200

0.1472

0.6607

0.0854

0.2016

0.3364

-0.1380
0.3208

0.2991

0.1158

0.1189

0.3607

0.3477

0.4024

0.4602
0

0.3842

0.1590

0.1088

0.2301

0.228
0.1154

0.1343

-1.4489

1.1619

1.5491

0.6864

0.2982

0.3198
65535

1.7193

0.5370

1.8531

1.4616

-0.6053
2.7795

2.2260

0.1562

0.2531

0.1303

0.4969

0.7672

0.7509
#NUM!

#NUM!

0.5946

0.0723

0.1527

0.548
0.0086

0.0325

0.4029

0.1032

0.1735
0.4672

0.6969

0.7871
0

0.1194

0.2374

0.0192

0.1308

0.6009
0.0865

0.0263

0.0673

0.3796

1.2912

0.9445

0.9370

1.0816

1.4408

0.4082

0.4226

0.8037

0.3248
0.5551

0.5719

-0.4029

-0.1032

-0.1735

-0.4672

-0.6969

-0.7871

-0.1194

-0.2374

-0.0192

-0.1308

-0.6009
0.0865

0.0263

0.0673

0.3796

1.2912

0.9445

0.9370

1.0816

1.4408

0.4082

0.4226

0.8037

0.3248
0.5551

0.5719

According to their statistical significance, the factors

distinguished as follows:

included in the model can be

® Significant factors (p &It; 0.05) - the most significant factor is "Employee skills" (f =

0.321; p = 0.009), which clearly shows that companies with greater human capital and

digital competencies are significantly better prepared for Industry 4.0. Therefore,

improving staff qualifications should be a starting point and priority for Bulgarian

managers in order to increase the level of readiness. The second significant factor is Data-

based services (f=0.299; p=0.033), which shows that companies that collect and manage

information flows in the company in an adequate manner, which is also monetised in the

context of Industry 4.0, demonstrate higher maturity.

® Borderline significant factors (0.05 &lt; p &lt; 0.10) - one such factor is the

technological level (f = 0.202; p = 0.072), therefore, the higher the technological level,

the higher the readiness, but the effect is borderline. This suggests that some companies

may have the technology but do not use it effectively.



® Jnsignificant factors: The rest, including revenue, category, sector, "Investment activity",
"Offering smart products", "Availability of autonomous processes" and regional

indicators, are not significant, with confidence intervals including zero.

These results show that employee skills play the most significant role in Industry 4.0
readiness. This is because, although Industry 4.0-based technologies in companies with a high
readiness to self-manage to a large extent, this does not mean that the need for human capital
is smaller, On the contrary, increasing readiness for Industry 4.0 and effectively implementing
these technologies requires human capital with adequate skills such as complex problem
solving, cybersecurity skills, working with Al, etc. Another important factor is the provision
of data-based services. This is because a number of conditions must be met before such
services can be provided, such as the use of information gathering technologies (e.g. sensors,
detectors, etc.) and big data processing (e.g. artificial intelligence, machine learning, etc.). In
addition, data-based services are often directly linked to the provision of smart products, from
which data is also collected. In order for all these prerequisites to be in place, investments in
technology, its implementation and human resources with the necessary skills to turn
information into revenue-generating services are required. Therefore, it can be argued that
companies with people with the right skills and offering data-based services are characterised

by higher levels of maturity in terms of Industry 4.0.

To summarise paragraph 3.4, the correlation matrix and regression analysis reveal that
data-based services and employee skills are key factors in increasing Industry 4.0 readiness in
Bulgarian enterprises, which should guide recommendations to SME managers towards

strategic investment in digital transformation.

Paragraph 3.5. of the dissertation answers research question 3 by proposing
recommendations on two levels based on the identified barriers and gaps in each of the six

aspects assessed in relation to Industry 4.0, as well as the results from point 3.4.

®» Aimed at Bulgarian SME managers — how to increase the level of readiness (internally)
in each of the aspects step by step;

®» Aimed at institutions — how to complement, support and stimulate (externally) the
actions of micro-level managers in relation to each of the six aspects, so as to achieve a

synergistic approach for a successful industrial transition.



The sixth paragraph of Chapter Three is based on the understanding that in order to raise the
overall level of readiness of Bulgarian businesses in the target sector for a successful transition
to Industry 4.0, efforts are needed both at the micro level — by business managers — and at the
macro (institutional) level, as one of the key characteristics of Industry 4.0 is precisely working
in an integrated network along the value chain. This section presents two models that address
research questions 12 and 13: 1) An institutional model for stimulating the transition to Industry

4.0 and 2) A model for increasing readiness for Industry 4.0.

Fig. 9 schematically presents the proposed steps that could be taken at the macro level by
establishing regional test operating environments for Industry 4.0 in combination with existing
and separate structures such as ECH, whose role is precisely to stimulate the dual transition

(digital and environmental) of Bulgarian business.

Preparation of regional Mass information Continuous monitoring and
SWOT analyses campaign evaluation of progress
SWOT analysis for each Promoting EDIH and regional Periodic digital maturity
planning area, containing testbeds as platforms for assessment to identify progress;
measures according to its digital innovation Recommendations for policy

specificities. changes;

9%-9
STAGE 4

Regional smart specialization Increasing the capacity of EDIH and Mass offering of services to
and readiness assessment for creating test centers for industrial support the transition to

Industry 4.0 digital innovations Industry 4.0

EDIH through a Equipping regional testbeds at Consulting; Training; Mediation;

standardized tool. universities in collaboration with testing and validation of intelligent
EDIH. products and services.

Fig. 9 Institutional model for stimulating the transition to Industry 4.0

Based on the defined model, at the institutional level, Bulgarian industrial policy should
focus on:

®» Regional disaggregation by assessing the readiness for Industry 4.0 in the six regions of
the country and planning the creation of regional testbeds for industrial digital
innovations based on the key sectors with high potential for each region defined in the
Innovation Strategy for Smart Specialisation (ISIS) 2021-2027 (MIR, 2022) key sectors
with high potential for each region.

® Regional analysis of strengths and weaknesses (SWOT analysis by region) — close

alignment of the portfolio of services offered by European Digital Innovation Hubs




(EDIHs) in support of the transition to Industry 4.0 with regional specificities, readiness
levels and business needs, as services are currently rather standardised and similar.
Defining the needs for industrial digital innovation test centres in line with the priorities
of ISIS 2021-2027 and identifying academic and industrial infrastructure for their
deployment.

® The next steps include increasing the capacity of the EDIH and creating test centres for
industrial digital innovation, followed by their promotion through a series of
information events and campaigns to attract businesses and raise their awareness of the
opportunities for digital transformation and its benefits. The desired effect is to offer
"soft" measures through the EDIH (consultations on financing, cybersecurity, readiness
assessment, etc.) and "harder" and more specialised measures through test platforms for
the actual development, testing and validation of technologies in line with regional
smart specialisation and in cooperation with the industrial ecosystem (the quadruple
helix).

®» Mass provision of services to support the transition to Industry 4.0 — provision of
targeted services tailored to regional business specifics to increase the capacity for
transition to Industry 4.0.

®» (Continuous monitoring and evaluation of progress — regular regional assessment of
business progress in each area with regard to Industry 4.0, with a view to dynamically

adapting the portfolio of services to the current needs of businesses in the region.

The aim of the enterprise-oriented model (see Fig. 10) is to provide SME managers with a
clear and easy-to-implement plan for increasing the Industry 4.0 readiness and digital maturity

of their enterprises.
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Fig. 10 Model for increasing Industry 4.0 readiness on micro level

The model for increasing Industry 4.0 readiness on micro level includes the following steps:

Recognising the importance of digital maturity for the enterprise;

Self-assessment and diagnosis of the enterprise's digital maturity (using standardised
tools and interviews with key personnel);

Preparation of a strategy and identification of priority areas for intervention — definition
of measures/projects; deadlines; responsible persons; means and indicators for
monitoring implementation;

Operationalisation and implementation of pilot projects — introduction of new high-tech
equipment; construction and/or upgrading of IT systems; development of intelligent
data-based products and services; investment in training and internal development of
digital skills of staff;

Impact assessment through evaluation of indicators for the implementation of specific
projects and regular assessment of overall digital maturity;

Regional and institutional integration through establishing cooperation with educational

and research institutions, clusters, etc.

The conclusion of the dissertation presents the key findings from the theoretical study

and empirical research on the readiness of Bulgarian SMEs in the manufacturing sector, setting

out the completion of the dissertation's tasks and confirming its research thesis.
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The developed dissertation represents a comprehensive study of the readiness of
Bulgarian small and medium-sized enterprises in the manufacturing sector to enter the era of
Industry 4.0. Based on the theoretical study and applied empirical research, the thesis of an
unsatisfactory level of digital maturity and the limited ability of enterprises to integrate key
technologies and practices of digital transformation was confirmed. Through the application of
correlation and regression analysis, the main factors influencing the level of readiness were

identified, highlighting the role of employee skills and the availability of data-based services.

The step-by-step models and recommendations developed in the dissertation provide
practical tools for increasing the capacity of enterprises to improve their readiness for Industry
4.0, as well as the capacity of institutions to support them in the process by building on the role
of European Digital Innovation Hubs and outlining the need to establish testbeds in line with

the priorities of ISIS 2021-2027.

At the end of the conclusion, the dissertation emphasises the need for targeted efforts by
the enterprises themselves and by the state, aimed at increasing the digital maturity and
readiness for Industry 4.0 of Bulgarian industry, primarily by developing human capital and
increasing the capacity to manage information as a resource. The synergy between institutional
efforts, management initiatives and access to knowledge and technologies is the key factor that
will determine whether Bulgarian enterprises in the manufacturing sector will succeed in
achieving a sustainable transition to Industry 4.0 or will get lost on the path of digital

transformation.
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XII. CONTRIBUTIONS OF THE DISSERTATION

The contributions of the dissertation are manifested in the following areas:

5. No studies have been conducted on the readiness of Bulgarian industrial enterprises for
Industry 4.0, with the exception of one (Koleva and Peneva, 2019) , which, however, does
not provide a clear assessment of readiness and recommendations for improvement, as
presented in this dissertation.

6. Based on the data from the empirical study on readiness for Industry 4.0, specific practical
recommendations and guidelines for increasing readiness on micro level — aimed at SME
business managers — and at the institutional (macro) level have been formulated. The
recommendations are based on the identified gaps in each of the six assessed technological
and organisational aspects that determine the degree of readiness for Industry 4.0.

7. Based on theoretical and empirical research within the dissertation, two author models are
outlined for increasing readiness for Industry 4.0 at the institutional level and on micro
level within the enterprises themselves.

8. The model of the IMPULS Foundation and the German Engineering Federation (VDMA)
has been applied and adapted for the first time to the context of Bulgarian industry to

assess the readiness of Bulgarian business organisations for the transition to Industry 4.0.

XIII. PUBLICATIONS ON THE TOPIC OF THE DISSERTATION

Scientific articles:
[1] bommsky, A. 2023. OcobGenoctu Ha Ou3HeC cpenata B KoHTekcTta Ha Mumycrpus 4.0.
Enexmpounno cnucanue /fuanoe na CA ,,/[. A. llenos* — Ceuwos, 22(1), 15-29. JlocTbnHO Ha:

https://dialogue.uni-svishtov.bg/title.asp?title=2805

[2] Bommusiky, A. 2023. Texnomorunute, ocHoBaHu Ha Muayctpus 4.0, kKaTo MHCTPYMEHT 3a
MpujaraHe Ha CTpaTeruud 3a JUBEPCUPUIMpPAH pacTex. HKkoHOMuyecKku u CcoyuarHu

anmeprnamusu, 29(1), 38—49. JloctenHo Ha: https://doi.org/10.37075/ISA.2023.1.03

Papers:
[3] Boshnyaku, A. 2023. The Impact of Industry 4.0 on Business Models. In: Moldovan, L.,
Gligor, A. (eds) The 16th International Conference Interdisciplinarity in Engineering. Inter-Eng


https://dialogue.uni-svishtov.bg/title.asp?title=2805
https://doi.org/10.37075/ISA.2023.1.03

2022. Lecture Notes in Networks and Systems, vol 605. Springer, Cham. Available at:
https://doi.org/10.1007/978-3-031-22375-4 40

[[4] bounsky, A. 2022. Bausauero Ha Muaycrpus 4.0 BbpXy Bepurara Ha JIOCTaBKH. B:
Coopnux ooxnaou om Yemevpmu nayuonanren nayuen gopym , busnecom ¢ XXI-6u ek

(VHCC), Coopnuk ¢ goknaau. Codus: M3narencku kommieke — YHCC, c. 196-201

[5] bBommnsiky, A. 2022. CtparerMuyeckd HaINpaBJICHUS 3a PA3BUTHETO HA KOMIAHUHUTE B
ycnosusita Ha Uanyctpus 4.0. B: Cooprux ooxknaou om Yemsovpmu Hayuouanen Hayuer popym
., busnecom ¢ XXI-6u sex* (VHCC), Coopuuk ¢ noknaau. Codus: M3marencku KOMILIEKC —

VYHCC, c. 226-231

XIV. DECLARATION OF ORIGINALITY

I declare that this dissertation is entirely my own work and that no foreign publications
or works have been used in its preparation in violation of their copyright. Literary sources,

scientific works, documents and databases have been cited in good faith.


https://doi.org/10.1007/978-3-031-22375-4_40

