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dopmupoBaHue n passutue MHTepHeTa Belen Kak
TeXHOJIOrM4eckom OCHOBBbI AJ1I1 9KOHOMUYECKOro pocTa POCCUNCKOM
3KOHOMMKMU

Formation and development of the Internet of things as a technological basis for the
economic growth of the Russian economy

Bnagnmunp YckoB

Abstract

At present, the trend of world economic development is aimed at accelerating the processes of new
industrialization, the defining vector of which is systemic innovation development and the formation of
high-tech industries. One of the main scientific and technological trends is the evolution of the Internet,
which assumes the further development of the concept of distributed networks and the inclusion in the
infrastructure of new classes of Internet objects of things, the essence of which is the informatization of
various subjects and their inclusion in a unified network of networks. Such systems and networks have a
transformative effect on all sectors of the modern economy and business and transfer industrial
automation to a new fourth stage of industrialization.

The purpose of this article is to generalize the theoretical and methodological foundations and
experience of innovative development of the economy in the conditions of the fourth industrial revolution
on the basis of the development of the Internet of things. The article substantiates the importance of the
transition to the use of high-tech industries based on the concept of the Internet of things. The analysis of
existing domestic and foreign approaches to the evaluation of the concept of the Internet Things is
carried out. The author examines the structure of the Internet market of things in Russia, concluded that
the economic policy of the country aimed at increasing the competitiveness of Russian companies, the
growth of Russian products in the domestic and foreign markets, their revenues and, ultimately, the
country's GDP growth, can rely on Initiatives in the development of the Internet of things as the basis of a
new economy.

Key words

Internet of things, scientific and technological development, the fourth industrial revolution, Advantages
and disadvantages of the development of the Internet of things

AHHOTauus

B HacTtosilee Bpems TeHOEHUMS MUPOBOrO 3KOHOMMYECKOrO pas3BUTUSA HanpasrieHa Ha YyCKopeHue
npoLlecCoOB HOBOW WHAYCTpUanusauuun, onpeaensiowMMm BEKTOPOM KOTOPOW SIBMASIETCA CUCTEMHOE
WHHOBALIMOHHOE pasBuTME U (OPMUPOBaAHUE BbICOKOTEXHOMOMMYHbIX npomn3soacTs. OpgHum  u3
OCHOBHbIX HAy4HO-TEXHOJSIOIMYECKUX TPEHOOB SBMSETCA 3BonouMsa VIHTepHeTa, npegnonararolias
JanbHenwee pasBUTUE KOHLUEMUUW pacnpedeneHHbIX CETEN M BKIYEHUE B MHPACTPYKTYpPYy HOBbIX
KnaccoB ob6bekToB IHTEpHeTa BeLlen, CyTb KOTOPOro 3akntoyaeTcss B MHopMaTM3auum pasnmnyHbiX
npegMeToB M BKIIOYEHWE VX B €OUHYIO CETb CETEN. Takne CUCTeMbI 1 CeTV OKa3blBaloT NpeobpasytoLLee
BO34ENCTBME Ha BCE CeKTopa COBPEMEHHOW 3KOHOMMKM K BusHeca M nepeBOgdAT MPOMbILLIIEHHYHO
aBToMaTun3aumio Ha HOBYHO YeTBepPTYHO CTyneHb MHAycTpuanni3aunn.

LleJ'IbIO HaCTOFllJJ,eI7I CTaTbN 4ABNAETCA 0606|.|.|,eH|/|e TEOPETUKO-METOAOIONTMYEeCKNX OCHOB U OnNbiTa
MHHOBALUMOHHOIO pa3BnUTUA 3KOHOMUKU B YCINOBUAX quBepTon I'IpOMbILIJJ'IeHHOI7I peBonounn Ha oCHoBe
pa3sutust MHTepHeTa Bewen. B crtatbe 00OCHOBLIBAETCA BaXHOCTb Mepexoda K UCMOoSb30BaHUIo
BbICOKOTEXHOSOMMYHbBIX MPOU3BOACTB Ha OCHOBe KoHuenuun WHTepHeTa Belwlewn. NposBeaeH aHanus
CYLLECTBYIOLLMX OTEYECTBEHHBIX WM 3apybexHbIX MOAXOAOB K OLeHke noHATMs WHTepHeTa Beluen.
ABTOpPOM paccMOTpeHa CTpykTypa pbiHka WHTepHeTa Bewew B P®, cgemaH BbIBO4 O TOM, 4TO
3KOHOMUYECKas MONUTUKA CTPaHbl, HanNpaBrneHHas Ha NOBbILLIEHNE KOHKYPEHTOCMOCOBHOCTN POCCUMCKUX
KOMMaHWM, pOCT POCCUMCKOW NPOAYKLMM Ha BHYTPEHHEM U BHELLHWUX PbIHKAaX, UX JOXOAOB U, B KOHEYHOM
utore, yBenuyeHne BBI1 cTpaHbl, MOXET onupaTtbCa Ha MHUUMaTMBbLI B obnactn pas3sutus MHTepHeTa
BELLEN, Kak OCHOBbI HOBO 3KOHOMUKN.



KnioyeBble cnoBa

MHTepHeT BELLEN, Hay4YHO-TEXHOJIOrM4YeCKOro passutmne, 4YetTBepTad NpPOMbILLIIEHHaA peBosiounA,
npevmyuiectsa N HEJOCTAaTKN Pa3BUTUA MHTepHeTa BeLlen

JEL Classification:L 86, L96, M15

BBepeHue

MvpoBasi 9kOHOMMKa B AaHHbI MOMEHT NepexuBaeT nepuog HeobpaTumown TpaHcopmaumn.
CBs3aHO 3TO CTeMm, 4YTO MWp cenvac CTOUT Ha Mopore 4eTBEPTOW MNPOMBILLFIEHHOW PEBONIOLUN,
KoTopasi  COTPEeT MPUBbLIYHbIE  TEXHONMOIMYeckne  rpaHuubl, pedopMuUpyeT  ycTosiBLUMECH
TEeXHONMornyeckne U1 NPOM3BOACTBEHHbIE Lenodkn. HoBas npombilifieHHas pesonouns Oyget
XapakTepus3oBaTbCsl  CNUAHMEM  TEXHOMOMMA U CTUPAHMEM  rpaHuy,  Mexay uudposorn U
NPon3BOACTBEHHOW chepamu.

Appo yeTBepTOM NPOMBILLNEHHOW peBomnouMM cocTaBnseT undpodukaums n knbepodurkaums
NPOMBILLMIEHHOCTU, MPOMBILMEHHbIW WHTEPHET, poboTusaums, 3-D npoektuposaHue, nedvaTb U
omsanH.  UndpoBble  TexHonormM — paccMaTtpuBaloTCA  Kak  MOTyYMn  yCKopwuTenb  pocTta
NPON3BOAMTENBHOCTU MUPOBOW MNPOMBILWNEHHOCTU. CTPYKTYpHbIE 3ajadv pevHgycTpuanusauumn B
rnobanbHOM  MWpe  CTPaHaMW-TEXHOMOMMYECKUMW  NuaepamMy  MOCTaBfeHbl  AENCTBUTENbHO
MacwTabHble. Tak, gons npombiwneHHoctn B BBl B ctpaHax O3CP gomkHa k 2025 rogy cocTaBuTb
20% BBIT (npotuB HbiHewHMXx 15% (EBpocoios) n 12% (CLUA)).

HaumnoHanbHbIN POCCUACKUI BbICOKOTEXHOMOMYHbIA CTaTyC MOXHO MO BOMbLUMHCTBY U3BECTHbIX
NPU3HAKOB ONPeAenuTb Kak [OrOHAWMKW, YTO MOATBEPKAAETCHA MHEHWEM NoAaBIAOLWEro
OONblUMHCTBA  Yy4eHblX, 9KCNEepTOB W  MOMWTUKOB, KOTOPble  YKasbiBAlOT Ha  HU3KYHO
KOHKYPEHTOCMOCOOHOCTb  POCCMICKOM  MPOMBILLNEHHOCTH,  ODYCMOBMEHHYI0  TEXHOMOrMYECKUM
oTCTaBaHMeM. 3akpenneHHble B [JOMrOCPOYHbLIX CTpaTernyeckux AOKyMeHTax pasBuTUS 3agdauu
MOAEpPHM3aLUMMN  POCCUMCKOW 3KOHOMMKM, §nMBO co3daHns 5-6-X  TEXHOMOrM4eckux YyKnagos
OPVIEHTMPOBaHbI HA TOYEYHbIE U3MEHEHWS U Y)KE HE COOTBETCTBYIOT BENTEHWIO BPEMEHMW.

310 00ycrnoBnuBaeT KpaliHe BbICOKYIO akTyanbHOCTb B Poccum npuHUMNMAnNbHOW CMeHbI
napagurMmbl S3KOHOMUYECKOrO PasBUTUS U ee NepeopueHTaLnio Ha MoAerNb YeTBEPTON NPOMbILLINEHHOM
PEBOMIOLNN.

Mepexod K WUCNOMb30BaHWIO BbICOKOTEXHOMOMMYHBLIX MPOU3BOACTB akTMBHO obCyxadaeTca u
Hay4HbIM coobwectBom. B 2016 r. MexgyHapoaHbIi akoHOMuYeckun dopym B [laBoce, 6bin
MOMHOCTBLIO MOCBALLEH, MPUMEHEHUIO COBPEMEHHbIX TEXHOMOrMM M MX BIIMAHUIO Ha W3MEHEHWue
9KOHOMWYECKOrO, COLMAanbHOro WM KynbTypHOro naHalwadgTa coBpeMeHHoro obuiecTBa, KoHuenuuu
WHTepHeTa BeLlein n YeTBePTON NPOMBILLIIEHHON PEBOMOLIMN.

B cBa3n ¢ aTMM, uenblo gaHHol paboTbl ABnsieTcs 0600LeHne TeopeTUKO-MeToA0MNorMYeCcKmX
OCHOB pa3BuTus NHTepHeTa Bellei Kak 0gHOro U3 UHCTPYMEHTOB peanu3auum npuopuTeToB Hay4yHo-
TEXHOMOIMYECKOro pasBuThs CTpaHbl. B nepeyHe 3agay — paccMoOTpeHUE CYLLHOCTU U 0COBEHHOCTE
KOHLeNUun pasBuUTUs VMIHTepHeTa BelLeit; BbisIBIIeHEe NPENMYLLECTB 1 HEOCTATKOB 3TOW TEXHOMOMMU;
KpaTKUiA aHanu3 cocTosiHus pbiHka WHTepHeTa Belueir B Poccun 1 onpeneneHve NepcrnekTuB ero
pasBuTuS.

1. OcobGeHHOCTN YeTBEpPTOU MHAYCTPMANbHOW peBOSOLUN

C kaxagon ¢a3on TEXHOMNOrMYECKoro pasBnTmst YernoBeyecTBO NOCTOSHHO Nepexoaunsio oT OOHUX
METOAOB XO35MCTBOBaHUSA K HOBbIM, 6onee apdeKTUBHLIM; OT OOHWX WCTOYHUKOB 3Hepruu, bGonee
3aTpaTHbIX U rpsA3HbIX, K 6onee YNCTbIM U SKOHOMHbIM; OT Oonee TshkenblX U XPYNKUX Matepuanos K
bonee nerkMm, MPOYHbIM, TMOKUM W CTOMKUM; YCMOXHSNO M MOBbIWANo 3pdekTMBHOCTL CpeacTB
NPOW3BOACTBA; paclUMpsAno M ocBamBarno cpedy obuTtaHusi.Pocny npousBoacTBo noTpebuTensckon
NPOAYKLUUN Ha OyLYy HacerneHns U Npons3BoanTENbHOCTb Tpyaa; paclUMpAIiMCh YernoBeYeckme 3HaHus,
yMeHusi, KoMmneTeHumn. Bce 3To conpoBoXaanocb TEXHOMOIMYECKMM NMPOrpeccoM, KOTopbi Obin Kak
ApanBepoM 3TUX U3MEHEHWI, TaK 1 MHCTPYMEHTOM pa3BUTUS YeroBeKa 1 YenoBevecTsa.



CyTb TEXHOMOrMYECKUX N IKOHOMUYECKMX M3MEHEHUI, 3HaMEHYHOLLMX cobol nepexon Ha HOBGIN
YPOBEHb Pa3BUTUSA 3aKMOYaeTCs B CreayoLeMm:

— CMEHa pecypcoB M UHCTPYMEHTOB B PacropsiXEHUN YENOBEKa;
— CM€&Ha MOKOMEHUN U NX HaBbIKOB, YMEHUN, KOMMNETEHLNIA.

Ha kaxxgoM BUTKE TEXHOMOMMYECKUX N COLMalnbHbIX LIMKINOB NMPOUCXOAUT pa3pbiB MEXY CTapbiMu
MOKOMEHVUAMU W MeTodamu, KOTOPbIMM OHM paboTanuM, W HOBbIMW MOKOMEHUAMW HOBbIMU
WHCTpYMEHTaMU W MeTodamu ux paboTbl, YTO Ha HavanbHOM 3Tane rpo3UT  KPU3UCOM
nepenpon3soactea M M3bbITKOM paboyver cunbl, a NOTOM HAYMHAETCH HOBbIA POCT, MOABNANTCA
HOBble paboyne MecTa, Npu 3TOM PacTeT He TONbKO NPOU3BOACTBO, HO U CITIOXHOCTb paboThl.

B akoHOMM4Yeckoi nuTepaType MPWHATO BbIAENSATb TPU WM YETbIpe MNPOMBbILLIIEHHbIE
pesontouun. MpuHUMNbl U haKTOPbl Pa3BUTUSI BCEX PEBONIOLMIA, UMM BUTKOB TEXHOMOIMYECKOro U
coumarnbHO-3KOHOMUYECKOTO pasBUTUSI, U3NOXKEHbI B Tabnuue.

Celtyac Mbl HaxoOMMCS B CaMOM KOHLle TpeTbel MNM B Havane 4eTBepTOn MNPOMbILLIIEHHOW
pesontouun (Tabn. 1). OToT aTan xapakTepuayeTcsl KyrnbMUHAUMEN pasBUTUS MHGOPMALMOHHbIX
TEXHOIOMMIM, MNPOHVMKHOBEHWEM WHTEpPHETa BO BCE Cdepbl XO3ANCTBa, pPasBUTUEM 3KOCUCTEMbI
WHTEpHEeTa BeLel 1 CBA3aHHbIX C HUMU TEXHOMOMMIN MCKYCCTBEHHOTO MHTENEKTa, HEMPOHHbIX CETEN.

Tabnuua 1. 3Tanbl pasBUTUS MPOMbILLNEHHbIX (MHOYCTPUArbHbLIX) PEBOIOLIMIA

Ne | NpoMbIWEeHHbIN NepeBopoT XapakrepucTtuka
I lMepBas NpoMbiLLNEeHHast (koHey, XVIII — Hayano XIX BB.) nepexog oT arpapHon
peBonouns 9KOHOMMKM K NPOMBbILLIIEHHOMY NPOM3BOACTBY 3a cyeT

n3obpeTeHns NapoBON SHEPTUKN, MEXAHNYECKNX YCTPONCTB,
pasBUTUS MeTanmnypruu.

Il. BTopas npombiwneHHas (sTOpas nonosuHa XIX B. — Ha4ano XX B.) nsobpeteHne
pesonouns 3NEKTPUYECKON dHEPrM, NocneaoBaBLIee NOTOYHOE
NPOW3BOACTBO U pasgeneHue Tpyaa.
M. TpeTbs NpoMbILLNEeHHas (c 1970 r.) npumMeHeHWe B MNPOM3BOACTBE OSMNEKTPOHHbLIX U
pesonouns WHOPMALIMOHHBIX  CUCTEM, 0OEcneYnBLUNX  WUHTEHCUBHYHO
aBTOMaTM3aLMIo " poboTusauunto NMPON3BOACTBEHHbIX
NpoLecCcoB.
V. YeTBepTasi NpombllneHHas | (TepmuH BBegeH B 2011 r., B pamKax HEMELKON NHULMATKBBI -
peBonouns WNuoyctpum 4.0) pa3BuTtue rnobanbHbIX NPOMBILLIIEHHBLIX CETEN,

MHTepHeT Bellen, nepexod Ha BO30OHOBISAEMbIE NCTOYHMKN
3Heprun, 3D NpuHTEPbI, NCKYCCTBEHHbIA UHTENNEKT

McTouHuk: CocTaBneHo aBTOPOM Ha OCHOBE MaTepuaros [6, 22]

M3yuyeHne TeopeTMyecKnx OCHOB M NepeaoBOro 3apybexkHOro onbiTa NO3BONSAET 3aKMOYUTb, YTO
yeTBEpTaa MHAYCTpUanbHas pPeBOMOLMA — Nepexos Ha MOMHOCTLI0 aBTOMaTU3npoBaHHoe LndpoBoe
NPOuN3BOACTBO, YNPaBNseMOe WHTENNEKTyanbHbIMU CUCTEMAMU B PEXUME pearibHOro BpPEMEHU B
NOCTOSIHHOM B3aUMOAEWCTBUM C BHELLHEWN CPeaoWn, BbiXxogswee 3a rpaHulbl 04HOro Npeanpuatns, ¢
nepcrneKkTMBon 00beAVHEHNsT B rnobanbHy NMPOMBILSIEHHYIO CETb MPOAYKTOB W ycnyr. ATOT aTan
MPOMBILLIIEHHOINO  Pas3BUTUS  SIBMSIETCS  3aBepLlalolMM  3BEHOM  PasBUTUSI  SNIEKTPOHUKM,
KOMMbIOTEPHBIX, MHPOPMALIMOHHBIX 1 UHTEPHET-TEXHOSOTMNIA, KOTOPbIE OXBAaTbIBAKOT BCIO SKOHOMUKY U
[anyT en HoBOEe KavyecTBO U dhopmy. VX oTnuyatoT:

— ropn3oHTalnibHaaA n BepTukaribHaa nHTerpauna Bcex 6|/|3Hec-r|pou,eccos;

— CKBO3Hble MpOLIeCCbl OT 3akasa, MPOEKTMPOBaHMWSl, NPOM3BOACTBA A0 CObITa NpoayKumMn u
obcnyxmBaHus;

— OOMUHMPOBaHME Ha PbIHKE KOMIMIIEKCHbIX nnachopM N 3KOCUCTEM MPOEKTOB U CEPBUCOB,
npon3BoacTB U I'IpOI/I3BO£I,CTB€HHO-CGbITOBbIX nnachopM;

— nporpammMupoBaHune (cuctem, nnaTgopm, BusHec-nNpoLeccoB) Kak Mogens pas3BnTus busHeca;

— Koonepauusi U UHTerpauusi kak OCHOBa pasBUTUS NaTdopM M 3KOCUCTEM HOBOW 3KOHOMKM OT
HULLEBbLIX NMPUIOXEHWI K CEpBMCAM, OT CEPBUCOB K NnatpopMam 1 oT nnatgopm K 3KkocucTemam;

— pocT 3dh(PEKTUBHOCTN M NPOU3BOAUTENBLHOCTU Tpyda Kak KnodeBon 3addeKkT BHeapeHust
WH(OPMALIMOHHBIX TEXHOMOrMN WM Kak CaMOMOAAEPKUBAIOLWMACS MNPOLECC U Uefb pasBuTusa U




BHEAPEHNS Ha PbIHKE HOBbLIX BM3Hec-Moaenel n GsHec-peLleHnin.

B nocnegHune gecatuneTus NPOUCXOAAT KapAMHanbHble CABUIMN B TEXHOSOMMSIX U OpraHusauum
NPOM3BOACTBA, BreKyLiMe 3a coboW CylleCTBEHHbIE N3BMEHEHNS B 9KOHOMUYECKUX OTHOLLUEHUSX U B
COCTOsIHMM obLecTBa B Lernom [5].

MHTEepHET-TEXHOMNOIMN  MEHSIIOT OM3HEC-MOZENW, CTPYKTYPY OTpacneBbiX pPbIHKOB W camy
CTPYKTYpY 9KOHOMUMKM B Lenom.Cenvac no o6bemMy pbIHOYHOW Kanutanu3auuy nuampyroT KOMNaHum
MHPOPMaLMOHHO-KOMMYHUKALMOHHBLIX U VIHTEPHET yCnyr, XOTS paHblue AOMWHUPOBANN CbIpbEBbIE
Hed)TerasoBble MMraHTbl, MNPOMbILSIEHHbIE KOHrromepaTthl (Takne kak GeneralElectric) n nvuaepsl
pblHKa TOProBnu 1 mnHaHcoB (puc .1).

Taknum obpas3om, NPoOMCXoauT NOCTENEHHOE Pa3MbITUE FPaHUL, MEXAY OTpacneBbIMU CEKTOpPaMM
(NMPOMBILINEHHOCTN, B T.4. 3NEKTPOHHOW U TEeNeKOMMYHUKaLMOHHOW, HedTW W rasa, CernbCKoro
X03alcTBa M Ap.) N cepoin ycnyr. HoBble rubpuaHbie (MPOMbILLNEHHO-CEPBUCHBIE) TMraHThI, KOTOPbIE
OZIHOBPEMEHHO BbINyCKatoT bU3nyeckyto NpoAYKLMIO (koMnblOTEPDI. cepsepa,
TEeNneKOMMyHMKaUMoHHOe obopyaoBaHne, cMapTdoHbl W AOp.), CoAepXaT MOLUHYI0 CETEBYH MU
KOMMbIOTEPHOK WHMPACTPYKTYPY M OAHOBPEMEHHO paspabaTtbiBaloT NporpamMMHble MNPOAYKTbl WU
CEpPBUCHI OCYLLIECTBNAT Npodaxu ycnyr n obcnyxvBaHme KIMEHTOB BeAyT MOCTOSHHYK paboTy no
pa3paboTke M pa3BUTUIO HOBbLIX TEXHOMOMMI, NPOAYKTOB U ycnyr - paboTaloT no 3amKHyTOW Gu3Hec
MOZENN MOSIHOrO uMKna OT pa3paboTkum npoaykta A0 OBCnyXMBaHMS KNWEHTa MO MpPOrpaMMHO-
annapaTHO-CepBMCHON MOAENM.

PucyHok 1. KomnaHum — MmmpoBble nuaepsbl No o6bemy Kanutanusauum

é Top 5 Publicly Traded Companies (by Market Cap) Tech ) Other
#1 #2 #3 #4 #5

i @ @ @

$406B $272B $2618 $260B
2006

$446B $3278 $273B
C

PetroChina Shell ICBC

$406B $2778 $2378 $228B

2016

UctouHuk: Visualcapitalist.com

BHeapeHne ceTeBoro B3aMMOLENCTBMS MeXZy MawvHamu, obopyaoBaHMEM, 30aHUSMU U
WHOPMALMOHHBIMU CUCTEMAMM, BO3MOXHOCTb OCYLLECTBIIATE MOHUTOPUHT M aHanu3 oKpyxatoluen
cpedbl, npouecca NPOW3BOACTBA W COOCTBEHHOIO COCTOSIHUSI B pPEXMME pearibHOro BpPeMEHM,
nepegava yHKUMU yNpaBieHUs U MPUHSATUSA PELUEHUA MHTENNEKTyanbHbIM CUCTEMaM MPUBOAAT K
CMEHe «napagurmMbl» TEXHONOMMYECKOro pas3BUTUS, Ha3blBaeMOW Takke YeTBepTON MPOMBbILLIIEHHOW
peBosounen.



2. CywHoCTb KOoHUenuuun UHTepHeTa BeLlen

CornacHo o63opy, nogrotoBrneHHoMy komnaHuen Deloitte1, NHTepHeT Bewen BxoguT B TOM-5
TEXHOMNOMMYECKMX OpanBepoB YeTBEPTOM MNPOMbLILNIEHHONW PEeBONIOUMM Hapsagy C NpeauKTUBHOM
aHanuTUKOW, HOBbIMW MaTepuanamu M TexHornormsmMu B o6nactu BO30OHOBMASIEMbIX WCTOMHUKOB
aHepruun, BigData, MOGUMbHLIM NHTEPHETOM M 06Na4YHbIMM TEXHONOTUAMM.

Tabnuua 2. Ton-5 TexHONorm No cTeneHy BaXHOCTU NS rnobanbHON KOHKYPEHTOCNOCcobHoCTH [14]

MepcneKkTUBHbIE TEXHOMOMNM y
P CWA Kutan EBpona

npon3sogcrtea
rlpe,El,VIKTI/IBHaFl aHannTunka 1 4

YMHbIe, cOeANHEHHble U3aenus
(UHTepHeT Beluen)

MepcnekTuBHbIE MaTepuanbl

YMHble 3aBoabl (MHAYyCTpUanbHbIN
WHTepHeT Bewwen)

A (WODN |-

7 2
4 5
2 1

LindbposBon gusaiH, mogennpoBaHue v

5 5 3
MHTErpauus

VlHTepHeT BeLLen Cepbe3HO paccMaTpuBaeTCA rnobanbHbIM  BGM3HEC-COOBLLECTBOM  Kak
COCTaBHas YacTb TEXHOMOMMM 6yp,yu.|,ero, npunyem cpasy no Asym HanpasJieHUAM:

— YMHble NnoTpebutenbckne yCTPOMCTBa U CEHCOPbI, CMOCOBHbIE COEANHATHCA Yepes CeTb CBA3U
C BHELUHUM MUPOM;

— YMHO€ MNpou3BOACTBO — UHAOYCTpUanbHbIn VHTEpHeT Bellen, co3galolimin YMHble 3aBOAbl C
aBTOMaTM3aUMen BCEX KOMIMOHEHTOB MPOU3BOACTBEHHOrO LMKNA, @ He TONbKO €ero OTAerbHbIX
onepaumi.

TepmuH «MHTepHeT Bewen» Brnepsble BBeaeH B 1999 rogy KesBnHoM ALUTOHOM — OCHOBaTernem
uccneposartenbckoro LeHtpa Auto-ID B MaccauyceTckoM TexHonormdeckom yHusepcutete[3]..

OcHoBHas naea 3aknk4yanacb B TOM, Y4YTO B [MOBCEAHEBHbIE BeELWW MOXHO BCTPOUTb
HecnpoBoHble 4aTyYMKK, CBSA3aHHbIE APYr C APYroM (KOHLEeNuMs «Besgecyllas KOMMboTepusaumnsay).
OOblYHbIe npegmeTbl, KOTOPbIMU n0Tpe6|/|Ten|/| NoNb3yKTCA eXeQHEBHO — XONOoAUIbHUK, aBTOMO6I/IJ'Ib,
oaexna, MoryTt ObITb CBA3aHbI C WHTEPHETOM, akKTUBHO nepeaaBad OaHHble 00 Opr)KaPOLLI,eVI cpene
Apyr opyry [2].

KpI/ITI/I‘-IeCKVII7I aHaln3 Hay4HbIX ny6nv1|<au,v||?1 no ,D,aHHOl7I TeMaTuke nNo3BongdeT caeslatb BbiBO4 O
TOM, 4YTO Nnopa |/|HTepHeTOM BeLLI,eI;I NMOHMMaeTCA cuctema 06'be,D,I/lHeHHbIX KOMIMbKOTEPHbIX ceten u
NOoAKIMKYEHHbIX (bVI3I/|quKI/IX 06BEKTOB CO BCTPOEHHbIMW [JaT4ynkamm wun |_|OD,J'I$| c6opa u obmeHa
OaHHbIMU, C BO3MOXHOCTbHO yOaJIEHHOIo KOHTPOJA U ynpasJ/ieHNA B aBTOMaTU3MpOBaHHOM peXume,
bes y4qyacTtuda YenoBeka.

B nocnegHue roabl noasunucek pabotbl 0 BAnsiHUM MHTepHeTa Bellen Ha pasBuTUE oTpacnemn
SKOHOMUKU(34paBooOXpaHeHne, 6e30nacHOCTb, FOPOACKY MHPaCTPYKTYpy v T. 4.) [17], oTAeNbHbIX
PyHKUMOHanbHbIX cchep opraHusaumm [23], a Takke MHCTPYMEHTbI hopMUpoBaHusa BrnsHec-mogenen
ans kommepuuanusauuu loT-npoayKkToB u NpunoxeHun [1, 24].

3HaunTenbHoe umucro paboT nocsaweHo npobnemam obecneyeHnss 6e30NacHOCTM AaHHbIX,
cobnpaemMbix C MOMOLLbI0 TexHoNornn 10T, HO B GonbLUen CTENEHN OHWU KacaloTCA TEXHONTOMMYECKMX
WUNM 3aKoHOAATENbHbIX PELUeHUn faHHoW npobnembl. [logBunuce u uccneposanus [4, 11, 13],
NOCBSLLEHHbIE COLManbHbIM U COLMANbHO-NCUXOMNOrMYecknM MOCNeacTBUSM BHeAPEHUS OaHHbIX
TEXHOJOrMi Ana pasBnuTMs obLecTBa, opraHnsaLmmn u MHauBMAa.

CoBpemeHHasi koHUenuus VHTepHeTa Bellei npegnonaraeT PeBOSOLUOHHbIE W3MEHEHUS BO
BCeX cdepax XU3HWU U, B MEPBYHO ovepenb, B IKOHOMUYECKOW cdepe, BxapakTepe Tpyaa, dopmax

' Onpoc mposenen cpenu cebime 500 pykoBOmMTENEH KPYIHBIX KOMIAHHI, PaGOTAIOIINX B PA3HBIX PETHOHAX MHpA, C
LEJbI0  BBUIBUTH KJIIOYEBBIE IIEPCHCKTUBHBIC TEXHOJOTMH, KOTOPBIE CYIIECTBEHHO IOBJIMSIOT HAa IJIOOAIBHYIO
KOHKYPEHTOCIIOCOOHOCTh B OyAyIIeM.




opraHuMsaumMm 1 OCyLLeCcTBNeHns Npou3BOACTBEHHOro npouecca.llo oueHkam cneumnanucTos [8],B
bnwkanwue pgecatunetne MHTepHeT Bewen CTaHET OCHOBOW HOBOWM dkoHOMuKM M Kk 2030 r. gact
apdhekT ang Muposon akoHoMuKkKM B pasmepe 11% BBI1, no3aBonuT NoBbICUTL NPOU3BOAUTENBHOCTb
Tpyda Ha 25% wn cHu3uTb noTpebneHue sHepropecypcoB A0 20%. KnwoyesbiM gpariBepoM pocTa
CTaHeT NPOoAOITKaoLLEECs CHIKEHME CTOMMOCTM CEeHCOPOoB M 060opyaoBaHus, ycnyr cBsasu, obpaboTkm
[OaHHbIX 1 CUCTEMHON UHTerpawmm [7].

Kpome Toro, komnarnmsa Ovum nporHo3mpyeT, 4TO 06LWmMN 06beM COeANHEHHbIX YCTPOWCTB B MUpe
pocturHet okono 530 mnH wT. B 2019 rogy, npu 9TomM HaubornblLUlee YMCro Takux ycTporucTs Byaet B
chepe aHepreTukm n XKKX, Ha TpaHcnopTe, B MPOMbILLIIEHHOCTU, 34paBOOXpPaHEHUN U Toproene (puc
2).

PucyHok 2. Ynucno coenHeHHbIX YCTPOMUCTB N0 OCHOBHbLIM OTPAacnsiM 3KOHOMUKK B Mupe B 2019
rogy, MiH LT.
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Mo mHeHnto MachinaResearch n komnaHum Nokia, [oxoabl rno6anbHOro pbiHka NPOMbILLFIEHHOTO
MHTepHeTa Bewen pgocturHyT 484 mnpg eepo B 2025 rogy, a OCHOBHbIMKU oTpacnamu roe byger
peanu3oBaHa 3Ta KOHLENUUS CTaHyT TPaHCNopT, NPOMbILLEHHOCTb, XKKX, 3apaBooxpaHeHue (puc 3).

PucyHok 3. [loxoabl pbiHka VIHTEpHET BeLlen no OCHOBHbIM OTpacsisiM 3KOHOMUKN B Mupe B 2025
rogy, Mnpg espo. [7]
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Takum o6pa30M, MOXXHO KOHCTaTupoBaTb, YTO NMpUMEHEHNEe HOBOW KOHULEenummu 6yp,eT CBA3aHbl B
nepByr o4epedb C WMPOKMM MCNOJib30OBaHNEM MHTepHeTa Bellen B oTpacidax 3KOHOMUKHN. CteneHb



BOCTPEOOBAHHOCTM Te€X WM WHbIX |OT-pelweHnii BO MHOroM 3aBUCUT OT YPOBHSA pa3BuTUSA
NPOM3BOACTBA, COCTOSHMA IT M TEeNeKOMMYHWKALUMOHHOW WHMPACTPYKTYpbI, ynpaBfieHYeCcKon
KynbTypbl Ha TrOCyAapCTBEHHOM YPOBHE W HOPMAaTMBHO-PEryMNsSTUBHOIO naHAawadta CTpaHbl.
BHyTproTpacneBas KOHKypeHTHas cpefa, OXWOaHWs MO BO3BpaTy WHBECTUMUUNW, CTEMEeHb
BOBJ1€4EHHOCTU Hpe,D,CTaBMTeﬂeVI OunsHeca B npoueccbl NPUHATUA pemeHvuZ, CBA3aHHbIX C HOBbIMWU
TEXHONOrMAMU, TaKkKe UrparT He MNocCrneaH ponb. N Bce Xe, HeCMOTpA Ha nepedunucrieHHble
q.)aKTOpr, CyLleCTBYHOT TUNOBbIE CUEeHapun npuMmeHeHna nHayctpuarnbHOro MHTepHeTa B OTAENbHbIX
oTpacnsx, nexaline B OCHOBE OLeHKM o6beMa 1 NoTeHUmMana pocta pbiHka.

3. AHanus cTpyKTypbl pbiHKa UHTepHeTa Bewen B Poccun.

YUTto kacaeTcs Halew CTpaHbl, TO POCCUIACKMI PbIHOK HAXOAUTCSA B Ha4ane OCBOEHMS TEXHOMOIMN
WHTepHeTa Bewen. Tak, dopmupys okono 1,5% MmMpoBOro BamnoBOro npoAaykTa, MO KOMM4YecTBy
NMOAKIIOYEHHbIX K pacnpegeneHHbiIMu cuctemam TernemeTtpum obbektam Poccuns B 2015 roay
3aHMmana ¢ 16,2 mnH Takmx yctponcts 0,3% oT obLiero nx konmnyectsa B mupe [6].

AHanu3 CTpYKTypbl pblHKA WHTEpPHETa Bellei nokasarn, 4To HavbonblUyl AON 3aHumarn
NPOMbILWEHHbIN cermeHT: B 2015 r. ero gonsa coctaensana 6onee 64% (puc. 4)

PucyHok 4.PeiHok NHTepHeTa Bellel B Poccun no cermentam B 2015 1. [7]
7,6

8,4 B [pon3BOACTBEHHbIN

B Kpocc-
WMHAYCTPUANbHbIN

B [0CYAapCTBEHHbIN

H MNoTpebuTenbCcknii

WcTounuk: IDC, loT Spending Guide, Russia 2015

B GonbluMHCTBE cry4yaeB WHAYCTpuanbHbIN pbiHOK MHTepHeTa Bellen B Poccuu npepcraBneH
aBTOMaTU3NPOBaHHBbIM COOPOM JaHHbLIX C YCTPOWCTB, PACMONIOXEHHbBIX Ha MPOMBILLIIEHHBLIX OOBbEKTaXx.
Takad npakTMka cyuwecTByeT B ropHogobbiBalowen oTpacnv, aTOMHOW  3HepreTuke mu
MalLUMHOCTPOeHnU. Pa3BuBaeTcss M 00nmacTb  MeXMalUMHHOrO  B3ammogencTBus. OCHOBHble
poccuickne npoBangepbl MOOMMbHOM CBA3M  uKeupyroT y cebs poct M2M-tpadmka B
KOpNopaTUBHOM CerMeHTe, OCODEHHO cpeau TPaHCMOPTHBIX KOMMAHUW, akKTUBHO WCMOMb3YHLLMX
HaBUraUMOHHbIE CUCTEMBI [6, 7].

B T10 xe Bpemsi okono 30% KomnaHui, OnpoLUeHHbIX B cepeanHe 2015 rop,az, BbICKa3arnm CBOO
3auHTEpecoBaHHOCTL B loT M nogTBepaunu, 4TOo NpoBOAAT y cebs npoOHble BHeOpeHus wu
3KCMEPUMEHTBI C 3TUMK peLLeHnsiMu (puc. 5).

2 . .

Omnpoc mpoBoamics cpenu 130 pykoBoauTeneidl KOMIIAHMM W3 Pa3IMYHBIX OTpaciell SKOHOMHKH, BKIIIOYAs:
MIPOU3BOJICTBO, (PHMHAHCOBBINM CEKTOp, PO3HUYHAS M ONTOBAs TOPTOBIIs, TPAHCIIOPT, SHEPreTHKA U Hedrerasopas
oTpacib.



PucyHok 5.Kak Bbl oueHMBaeTe cTeneHb MCNONb30BaHWS TEXHOSOMMM MHTEPHETAa Bellen B Baluen
KoMmnaHun? [7]

4,0

9,0
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B HTErpMpyem HecKo/1bKo
paboTaloLmx cuctem

Uctounuk: IDCSurvey, IDCCIOSummit, 2015

MTak, MOXHO KOHCTaTMpoBaTb, BO-NEPBLIX B HACTOsLLEe BPEMS BHEAPEHMS MHOYCTPUanbHOro
WHTepHeTa Bellen B PO npoucxoguT BHYTPU KOMNaHWA. Bo-BTOpbIX, MUNOTHbIE MPOEKTbl NOMOryT
KOMMaHWsIM OCO3HaTb MPEUMYLLECTBA HOBOW TEXHOIOMMYEcKon napagurmel. B-TpeTbux, cbop wu
aHanu3 [aHHbIX OCYLLECTBMSETCA C NOMOLLbI TPAAMLMOHHBLIX CUCTEM XPaHEHUS U aHanuMTU4eCKUxX
pelueHnin. BmecTe ¢ Tem cnpoc Ha pelleHus B obnact 6onblumX JaHHbIX U obnayHble ycnyru pacTer.
OTO MO3BOMSAET MPOrHO3MPOBaTh BbIXOA 3@ PaMKU OTAENbHbIX KOMMAHWMA BHEAPEHWE KOHLEMUMU
MHTepHeTa BeLLen.

4. NMpeumylLlecTBaMHe[OCTaTKMU pa3BUTUA TexHonorum NHTepHeTa Belen.

BHe/J,peHme KOHLenunn VIHTepHeTa BeLlen n CONyTCTBYHOLLMNX el TEXHONOMNIN Kak OTKpbIBAET A5lA
COBpPEMEHHDbIX OpFaHVI3aLI,l/Il7I HeOoCnopmmMble BO3SMOXHOCTU, TaK N TauUT Yyrpo3bl (Ta6m4u,a 3).

Tabnuua 3. HekoTopblenpeMMyLecTBa U HE4OCTaTKM pa3BuTusa TexHonornm NHTepHeTta Bewew [18]

MpenmywectBa HepocTtatku
1. DkoHOMUWSI Tpygo3aTpaT NocpeacTeam 1. CokpalleHne pabouymx mecrT.
aBToMaTusaumu.
2. 3HaunTenbHoe yBenumyeHne MHAOPMaLNOHHON | 2. Yrpo3a HEMPUKOCHOBEHHOCTM NTUYHOW XU3HU
0asbl B pa3numyHbix chepax ans ganbHenLwero notpeburenen.
MCMNOMNb30BaHWS.
3. YnyJdleHme Ka4yecTBa XU3HW. 3. 3HaunTenbHble MaTepuanbHble 3aTpaTbl (Ha

OCHalleHWe ogdumca nnm Joma, ycTaHoBreHne
CEHCOPHbIX ATYUKOB).

4. MNoBblweHne 6e30NacHOCTM XXU3HW. 4. Npobnembl 6e30nacHOCTK.
5. YnydlieHue akonorum n ontuMmsaums 5. RFID-TexHonorum® MoryT okasaTb HeraTuBHoe
pacxogoBaHusi NPUPOAHbLIX PECYPCOB. BMIMSIHWE HA OKPYXatoLLyto cpeay 1 300poBbe

yenoBeka. EcTb BeposTHOCTb Toro, 4to RFID-
@HTEHHbl MOTYT IBUTbCH UCTOYHUKOM

6. COKpaLIJ,eHI/Ie pas3pbiBa mexny doraTbiMu 1 6. YcuneHnue pas3pbiBa B YpOBHE U Ka4vecTBe
0eaHbIMY CNOSAMWN HaceneHns XKU3HU MeXOy rpynnamMn HacelieHUA U CTpaHaMmu

7. MnHnMmn3saums PUCKOB B ONacCHbIX oTpacnax.

3 . . .

RFID (RadioFrequencylDentification) wnmu PYU (Pammo YacrorHas WpeHtnduxaums) —
ABTOMATH3MPOBAHHBIE CHCTEMBI, MCIIOJB3YIOIINE B CBOEH pabOTe METOJ] aBTOMATHYECKOW WAECHTU(HKALUH
00BEKTOB TIOCPEICTBOM PAHOBOJIH.




Bo-nepBbix, KoHuenuus MHTepHeTa Bellen He TONbKO NpuBeAeT K MOAEepHM3auuMu OTAerbHbIX
WHCTPYMEHTOB M METOAOB ynpasneHus, HO OyaeT cnocobCcTBOBaTb KapAuHaribHOM NepecTponke
yHKUMI ynpaBneHus, cnocoboB opraHn3auny AesTenbHOCTM B COBPEMEHHbIX KOMNaHusx. Tak, onbIT
rnobanbHbIX KOMNaHUN, Yyxe BHeapsowmx TexHororun |oT, nokasbiBaeT, YTO OHW CNOCOBCTBYIOT
MOBbILWEHUNIO  3dPEKTUBHOCTM  MPOU3BOACTBA, 3HAYUTENbHOMY  COKpaLLEHWIO M3OepXeK Ha
MOMNCTUYECKNEe, MapKeTUHrOBble, aAMUWHUCTPaTMBHbIE MPOLIECChI, MO3BONSAA YXe cendac CTPouUTb
npeanpusatua Hosoro Tuna (4.0 Industry). Ho peanusaums aTux TexHomnormyeckux pelueHun tpebyet
NPUHUUNMAaNbLHO HOBbLIX pelleHuin B obnactn opraHuM3aumvM B3aMMOLEWCTBUSA YernoBeka U MalluH,
HOBbIX KBanMUKaLMOHHbIX XapakTepUCTUK OT pabOTHMKOB U HOBbIX METOAOB HE TOSLKO YrpaBrneHus
NPOM3BOACTBOM, HO NPEXAe BCEro CoLMansHOro yrnpasieHus.

Bo-BTOpbIX, pa3BuTME KOHUEeNuun VIHTepHeTa Bellen bOyaeT npMBoauTb K TpaHcdopmaumsam Ha
pblHKe Tpyda (MpuyemM He TONbKO pPEerMoHanbHOM, HO W rnobanbHOM), MOCKOfMbKY CBS3aHO C
noTpebHocTbi0 B paboTHMKax HOBOro Tuna, ¢ APYrMMu npodeccuoHarnbHbIMU, npoueccyanbHbIMU,
OopraHn3aumMoHHbIMU N OaXxe counaribHbIMW HaBblkKaMU U YMEHUAMMN. BHep,peHme loT B AOedaTernibHOCTb
opraHmsaumi  Byget conpshkeHo C  AekBanudukaumen  CyleCTBYIOLMX — COTPYAHUKOB U
HeobXxoaMMOCTbI0 NMBO ux nepeobyyeHus, NMbBo pocTa 3aTpaT Ha PekpyTMPOBaHUE COTPYAHWKOB C
COOTBETCTBYIOLLUMU 3HAHUSIMU U YMEHUSIMU U3 BHELLHEN cpeabl.

B cBA3M € 3TUM MHTEpeCHbIMU NPEACTaBNAOTCA pe3ynbTaThl UCCNEA0BaHNSA, AEMOHCTPUPYOLLME
aphekT BNusHUS loT Ha onpeaeneHHble BUAbI UHAYCTPUA M 0606LeHHble rpynnbl npodeccuii [13].
Tak, Havbonbwuin ekt BAMAHUSA KoHuenuum WHTepHeTa Bellen nporHosvpyeTca Ans
WMH(OPMALMOHHON W TEeNEeKOMMYHMKALUMOHHOW uHAycTpun (33 %). 3HaunTenbHbin adpdpekt Oynet
oKasaH Ha uHAOYCTpulo npodeccuoHanbHbix cepBucoB (15 %), MeanavHOyCTpuilo, WHAOYCTPUIO
paseneveHui (14 %) n notpedutensckun cektop (14 %). B To xe Bpems HaumeHblLee BMNUSHWE, MO
MHEHUIO cneumanucToB, byaeT okazaHO Ha 3HepreTUYECcKyl NPOMbILLNEHHOCTb (4 %) [13].

B-tpetbux, 0T Gyger cnocobcTBOBaTb CHWXKEHUIO 3aTpaT opraHusaumm Ha cbop, aHanua
nHopmauuu. NMpn 3TOM KOMNaHUM MOTYT HENpPEeEpPLIBHO obecneynBaTbCsl pa3HoObpasHbIMU AaHHBIMU
ropaso felleBne, YeM paHee, aHaNM3MpPOBaTb WX, Mofyyas rotoBble pelleHus. B Hamnbonbluen
CTeneHn 3TO KOCHETCH MpOLEecCOB B3aMMOAENCTBUSA C LENeBbIMU cermMeHTamu, rae texHonorum loT
OyayT He TOMNbKO ynpoLiaTh CO34aHne HOBbIX NMPOOYKTOB M COKpallaTb CPOKM BbIBOAA UX HA PbIHOK 3a
CYeT HOBbIX MHCTPYMEHTOB Y4eTa, aHanvsa v nporHo3npoBaHus NOTPedUTEnNbCKNX NpeanoYTeHNN, HO
M cosgaBaTb OCHOBY pAnd yyeta u OpMUpOBaHWS onbiTa noTpebutens, aHanusa ero
WHAMBMAYaNbHbIX NpeanovYTeHnn, pa3paboTkm 3 EKTUBHBIX MPOrpamMm foANbHOCTU.

B-ueTBepTbiX, B cucTeMe YMnpaBreHus npeanpuaTveM BHeapeHue |oT MO3BONUT M3MEHUTb U
3HAYMTENbHO MOBLICUTL 3MMMEKTUBHOCTL CUCTEMbI KOHTPONS: (bUKcauusl, aHanu3 MHdpopmauun o
noseaeHnn paboTHMKa OyayT obGecnedyeHbl 3a cyeT 0ObeauHEHUs Bcex npeaMeToB oduca,
NPOV3BOACTBA, JIMYHbIX NpeaMeToB paboTHUKA (HanpyMep cMapTdoHa).

5. 3apaum n HanpaBneHusa pa3Butua UHTepHeTa Belwen B Poccun

C passutmemMm MHOYCTpUanbHOro MHTepHeTa BeLlen y pOCCI/IIZCKI/IX KOMMaHWN €ecTb peanbHasa
BO3MOXHOCTb MNOBbICUTb NMPOU3BOAUTENIBHOCTL Tpyda U ONTUMU3NPOBATb 6M3HeC-I'IpOLI,eCCbI 3a cyert
WMHTEerpaumm VIHd)OpMaU,I/IOHHbIX TEXHOSOrnM n npon3BoOACTBEHHbIX CUCTEM, HAAEXHOIo BBOAA AaHHbIX
N COo34aHNA CKBO3HbIX nNpoLueccoB c6opa 1N aHanmsa VIHd)OpMaU,I/IVI Ha BCEX 3Tanax.

OcHOoBHbIMU LiensiMu 1 HanpasrneHnsamu passutua MHtepHeTa Beler B Poccun sensitoTcs:

PocT adheKTMBHOCTU TEKYLLMX OTpACen 3KOHOMKN (MPOMBbILLITEHHOCTb, HedhTEra3oBbIN CEKTOP,
3HepreTuka, CTPOMTENbCTBO, AP.)

Poct addekTtuBHOCTN rocyaapCTBEHHON AOEATENbHOCTU U COLManbHO-3HAYMMbIX CErMeHTOB
akoHomukn (XKKX.TpaHcnopT, meguumHa, obpasoBaHune, cenbckoe xo3ancTeo. [P-)

CosgaHune HoBbIX BU3HECOB B CermMeHTe NPOu3BOACTBa NPOAYKTOB W pelleHun Ha pbiHke VB
(nnaTdpopmbl, CEpBUCHI U NPUIOXEHNS, YCTPOWUCTBA, CETH)

Cos3naHne HOBbIX PbIHKOB M KOMMaHWA B CMEXHbIX s VB pbiHkax (poboThl, anekTtpomobunu,
OPOHbI. anbTepHaTUBHasA aHepreTvka, uTa)



Co3gaHve KpynHbIX CEepBUCHLIX NaTopM/MapKeT-NNencoB M 3KOCUCTEM B TPaAMUMOHHbLIX
oTpacnax 3KOHOMMKM

MopepHusauusi TpaguLMOHHbIX OTpacne NPOMbILLNEHHOCTM 32 CYET TEXHOMOMMIA U KOMMETEHLINIA
NT/MHTepHeT uHAyCcTpUM (a3POKOCMUYECKMIA CEKTOP, aBTOMOOMMECTpOeHWe, MaLUMHOCTPOEHNE B
LLerioM, Op. CEKTOpa SKOHOMMKN)

PocT poccuiickon 3KOHOMKM B LIENTOM M JOXOA0B rocygapCcTBEHHOro bogxeTta
PocT KOHKYpEeHTOCNOCOOHOCTM POCCUMCKOro bM3Heca B MMPOBOM MacLuTabe

Pa3Butne loT B poCcCMINCKOM 3KOHOMUKE — 3TO MHOIO(aKTOpPHbIN npouecc. Ha ypoBHe GuaHeca
OH MogpasfgensieTcs Ha BHeApEeHWe KoMmnaHuaMu-notpebutenamm VHTepHEeT-TEXHOMNOMMI U peLleHni
B Pa3NMYHbIX CEKTOPaX IKOHOMMKW, MPOLIECC, KOTOPbIA TAaKKe MOXHO HasBaTb «MHTEPHUTU3ALMEN»
3KOHOMWKMK, KOTOpasli AOfhKHa MoBnevb 3a cobon pocT 3EEKTMBHOCTU pPasfUYHbLIX OTpacren
9KOHOMWKM, W3MeHeHne OusHec-MpoueccoB U TpaHcopmaunilo UX AeATenbHOCTU; CO CTOPOHbI
npoBavaepoB 3TUX YCINyr — 3TO Pa3BUTME CUITbHOMO OTEYECTBEHHOrO NMPOWM3BOACTBA TEXHONMOMUA ©
pelweHu |loT, kOTOpoe B TOM 4ucre noBreveT 3a cobon co3gaHue HOBbIX PbIHKOB U POCCUNCKMX
TEXHOMNOrNYeCKMX BU3HEC-4eMMNUOHOB, KOMMAHUN-NMAEPOB KOHKYPEHTOCMNOCOBHbLIX Ha POCCUNCKOM U
MeXOyHapoaHbIX pblHKax. Ha ypoBHe rocygapcTtBa 3TO AOMKHO MPUBECTM K POCTY IKOHOMMKM,
MOSIBIIEHMIO HOBbIX paboynx MecCT, poCTy AOXOA40B GroaXKeTa, KOTOpble MOXHO HanpaBWTb Aanee Kak
Ha coumarnbHbI CEKTOP, TaK U Ha AarbHENLLYI0 MOAEPHN3ALMIO N pa3BUTUE SKOHOMMUKM.

Takum  obpasom, 9KOHOMMYeckas nonmutuka P®, HanpaeBneHHas Ha  MOBbILEHUE
KOHKYPEHTOCNOCOOHOCTN POCCUNCKUX KOMMaHWM, OONN POCCUMWUCKOW MPOAYKUMM Ha BHYTPEHHEM W
BHELUHMX pbIHKaxX, POCT WX AOXOAOB W, B KOHEYHOM wuTore, yBenudeHnve BBIT cTpaHbl, moxeT
onMpaTbCsl Ha UHMUMATUBLI B 06nacTy pa3suTns MIHTepHeTa BeLen, Kak OCHOBbI HOBOW SKOHOMUKW.

B HacTosilee BpeMs Ha rocyaapCTBEHHOM YPOBHE W Ha YpOBHE OTpacreBblX accoumauumn
paspabaTbiBalOTCA pasnuyHble CTpaTerMm Ha KPaTKOCPOYHYH W CpeOgHECPOYHYH MNepcnekTyBbl:
NPOMBILLMEHHOCTU, 3NEKTPOHUKKN, MH(OPMAaLMOHHLIX TEXHOMOrMN MU Apyrue, KoTopble ByayT TecHo
CBsi3aHbl C pa3BuMTUEM TexHornorui MiHtepHeta Bewen [9, 10, 16, 19, 21].

dopmupoBaHmem cTpaTerMm pas3putus VIHTepHeTa Belwlen B Poccuy 3aHMMaloTCsl pasfnuyHble
0o6LLeCTBEHHbIE M FOCydapCTBEHHblE opraHu3auun. B yactHocTn, B pamkax MuHnpomTopra Poccuu
paspaboTtaHa OopoxHas kapta pas3eutus WMHTepHeta Bewen npm yvactum «doHga passutus
WHTepHeT-uHnumatme» (PPUN), komnaHum «PocTenekom» v Opyrux WUrpokoB pbiHKA; MpU y4acTtum
«Poctenekom» cosgaHa «HauuoHanbHas accoumauust YYacTHUKOB PblHKA  MPOMbILLNEHHOMO
nHtepHeta (HAMW)», no unnymnatnee ®PUN coszpaHa «Accoumaums MHTepHeTa BeLLen», B pamMKax
doHaa «CkonkoBo» pabotaeT «Poccuiickaa accoumaumns nHTepHeTa Bewweny [6]. OgHako, BONpOCHI,
OpraHM3aLunoHHOro, MpaBoro, MHOro obecneyeHns peanv3aumv WHHOBALMOHHO-OPUEHTUPOBAHHbIX
NPOn3BOACTB B pamkax pasBuTus UH(POPMaLMOHHO-KOMMYHUKALIMOHHBLIX TEXHOMOrMA B HACTOSLLMIA
MOMEHT npopaboTaHbl OrpaHNYEHHO 1 HEOOCTATOYHO.

Tabnuvua 4. Y4acTHMKN 1 HanpaBneHns pasBntus pbiHka VIHTepHeTa Bewen B Poccuu [6, 7, 11]
YyacTHUKMU
PLIHKa Ponb 1 3HayeHue B § HanpaBneHue un pe3ynbTaTt oT
WHTepHeta paseuTMMvVIHTevaeTa Bewen n y4acTus B passutum MHTepHeTa
o POCCUINCKON 3KOHOMUKN BeLen
Bellen
> CospgaHue ycnosunm ang passutunsg > CTumynupoBaHue pasButus
pbiHka loT (3akoHoagaTenbCTBO, pblHKa 1 BHeapeHue TexHonorun loT:
cTaHgapTbl, NporpaMmel). —3aKoHOOaTeNbCTBO;
> CTumynupoBaHue cnpoca Ha — MporpamMMbl pa3BuTUS U YCrOBUS
FocypapcTBO | NpoayKumio: BHeapeHune TexHonorui loT B | pa3suTtus [0T 1 HOBbIX PbIHKOB.
rocyypexxaeHusax n rocKoMmnaHusXx. > WHBecTuuum (NMNoTHbIE NPOEKTHI)
> PocT acbdekTnBHOCTU coLmanbHo-
3HAYUMBbIX CEKTOPOB 3KOHOMUKM (PKKX,
TPaHCMNOPT, 34PaBOOXPaHeHe, ap.).
> 3a cueT BHegpeHusa TexHomnorum loT > [lonyyeHue Bbirogsl o1
MoTtpe6uTtenn | MOXHO NOBLICUTb 3PFHPEKTUBHOCTb mcnonb3oBaHusloT:
MHTepHeTa POCCUINCKOro NPOM3BOACTBA, a Takke — pocT ahPEKTUBHOCTH
Belewn MOOEPHM3NPOBaTb POCCUNCKYIO npou3BoACTBa;
3KOHOMWUKY — MOAEepHM3auusa Npon3BoaCcTBa U




POCT KayecTBa NpoayKLuu.
> [lepexod Ha HoBble GM3Hec-
mMogenwu (0T NpoAaxu NPOAYKTOB K
npogae ycnyr)

MpoaykTbl u pewwenus 0T — ato > Co3gaHue HOBbIX NPOOYKTOB U
nepcrnekTMBHOE HanpaBneHne passuTus CEpBUCOB:
MocTaBLwnKKM .
NPOAYKTOB OTeYeCTBEHHOro NPoOM3BOACTBA B —nnatgopMbl;
UHTebHeTa obnacTtn nHdopmMaLMoHHO- — CepBU1CbI U NPUNOXKEHUS;
Beuﬁeﬁ KOMMYHUKALMOHHbBIX TEXHOMOIMMIA U pocTa | — YCTPOMUCTBA (3NEKTPOHMKA U

KOHKYPEHTOCNOCOOHOCTU POCCUNCKON OaTynkn);
9KOHOMMKM — ceTu.

BHeagpeHune koHuenuun WHTepHeTa BellenW B POCCUMNCKYIO 3KOHOMUKY TpebyeT cobniogeHus
NMPUHUUMNOB rocygapCTBEHHO-4acTHOro naptHepctBa. OCHOBHblE HanpaBfeHus pasBuTUS U OKyC
NoadepPXKN CO CTOPOHbI rocydapcTBa M UIPOKOB pbiHKa |0T B YacTu pasBuTUS OoTAenNbHbLIX OTpacnewn
9KOHOMMWKM, OTEYECTBEHHON NPOAYKLUMM C BbICOKOW CTEMNeHblo A06aBNeHHON CTOMMOCTU U 3KOHOMMKM
B LlesIoM NpeAcTaBneHbl B Tabnuue 4.

Mpn aToM cnenyeT NOAYEPKHYTb, YTO BHeApeHue nobbix cpeacts aBTomaTnsaumm, B TOM Yncrne
U cornacHo koHuenuun WHTepHeTa Belwlen, GygeT onpaBaaHO, €CnNM 9TO [aeT 3KOHOMUYECKUM
3P dEKT NO CpaBHEHMIO C NPUHATBIMK hOPMamMm NPOU3BOACTBA N OM3HEC-NPOLIECCOB.

3aknroyeHue

Takum obpasom, npoBeaeHHOe UccrnegoBaHme No3BonseT caenaTh BbiBO4 O TOM, YTO KOHUEeNumMs
MHTepHeTa Bellen B bnvxarilee BpemMs MOXET CTaTb OOHUM U3 KMOYEBLIX ApaniBepoB nepexoa K
S5KOHOMWKE, OCHOBAHHOW Ha 3HaHUSIX.

B Hactoswee Bpemsa P® HaxoauTca nub B Hayane MyTW MO OCMbICNEHWIO CYLLHOCTU 3TOW
KoHuenumn. Hanbonblwee BHeapeHue |0T oTmevaeTcs B MPOM3BOACTBEHHOM CEKTOPE POCCUNCKOWN
SKOHOMWKWN, YTO MNO3BONSAET rOBOPUTb O BO3MOXHOCTU MepeBoAda MPOMBILLNEHHOCTU Ha YEeTBEPTYIO
CTyneHb uHAycTpmanu3aumn. 3apybexHbl OnblT MO3BONsSeT yTBepxdaTtb, 4To loT MoxeT ObITb
yCrnewHo peanu3oBaH B rocygapCcTBEHHOM M noTpebutensckom cermeHte. OpHako aTto Tpebyet
Honee aKTMBHbIX AEACTBUIN CO CTOPOHbI FOCYAapCTBEHHbIX OPraHoB BNacTu.
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AGE MANAGEMENT AS A TOOL FOR IMPROVING THE
CONDITIONS OF EMPLOYEES IN INDUSTRIAL ENTERPRISES IN
SLOVAKIA IN THE CONTEXT OF INDUSTRY 4.0
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Abstract

Global conditions in the 21st century caused that the pressure of the cheap labour coming from Asia
created the space for the development of the Industry 4.0 concept in economically and technologically
advanced countries of the western world. It is a topical issue in the view of the negative development
of demographic situation and aging populations in western countries. Based on the mentioned
reasons, it is necessary to implement concepts such as Industry 4.0 or the Age Management concept
to address the negative demographic situation and global change in the world.The main aim of the
paper is to highlight the importance of implementing the Age management concept into industrial
practice in the context of the Industry 4.0 concept implementation.In the paper, the authors deal with
the concept of Age management within different age groups as one of the factors of employee
satisfaction in the industrial enterprises. The Age management concept provides an adequate staffing
solution for Industry 4.0 implementation in order toimprove the Industry 4.0 concept implementation. If
industrial enterprises implement the Age management concept before the Industry 4.0 concept,
enterprises can achieve better results and increase their market competitiveness.
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Introduction

The employees are considered asone of the most important capital in each enterprise. If
employees belongto a higher age average and the enterprise wants to secure productivity, it is
necessary to actively engage the employees into everyday activities of the enterprise. Based on the
mentioned reason, it is necessary for an enterprise to monitor and analyse the aging situation of the
employees and make statistics on the average age of the employees.

In order to ensure long-term prosperity and competitiveness of the enterprise, the Industry 4.0
concept was developed. The concept is designed to increase productivity and simplify work of the
corporate employees. To achieve the desired state, it is necessary to increase automation and the
implementation of the new technologies associated with elimination of the human component in the
industrial enterprises. The above facts result into discrimination of the older employees in the industrial
enterprises who are the least flexible and unable to use new technologies that are an integral part of
the Industry 4.0 concept.

Another important fact is that the population in the Slovak Republic is getting older and the
natural increase of the population is decreasing. Therefore, an increasing number of older people are
involved into the group of active working population. One of the possible solutions is the application of
Age Management principles and the implementation of the concept into practice of the industrial
enterprises in the Slovak Republic, in accordance with the implementation of the Industry 4.0 concept
into industrial practice.



1 Age Management

Age management represents human resource management with respect to age, ability and
potential employees. The management is based on the principle that allows each employee to fulfil its
potential and an employee is not disadvantaged in terms of age.

Storova (2012) describes Age management as management thattakes into account the factor
of the age which has an impact on employees in their daily activities, such as planning and organizing
the work but also in their work environment. The employees feel encouraged by the employer and
achieve both work and personal goals.

Age management is also defined as management that emphasizes the age of employees and
aims at the overall approach to solve demographic situation and demographic change in the
workplace. But it is not a rule that the concept of Age management is understood only in connection
with trend of aging. The concept put focus on all age employees’categories, especially while
implementing new technologies (CIMBALNIKOVA, 2012).

Age management reflects the state of personnel area that ensures cooperation between all
age employees categories within the enterprise. The aim is to meet all needs of all age categories of
employees in accordance with objectives and principles of the enterprise.

1.1 Levels of Age Management

Management of the aging workforce is a matter of interest at several levels. Cimbalnikova
(2012) distinguishes the following three levels of age management:

— Individual level — level is characterizedas an interest of the individual in maintaining and
restore self-employability, achieving satisfaction in a personal and professional life and
acceptation working career. A significant part of the individual level is the attitude to lifelong
learning and own health.

— Company level- level is characterized as an interest of the enterprise in maintaining and
enhancing the human potential. The employees are constantly adapted to theenterprises needs
and increasing their productivity. The responsible behaviourof the employers includes
a reasonable workload, occupational health and quality social environment.

— National/regional level — interest at this level is associated with the issue of the aging
population. The representative of the level is a State which solves issues of the reconciliation of
the supply and demand in the labour market, the problems of the employment and
unemployment, issues of the population aging in the area of health and productivity.

2 Industry 4.0

Industry 4.0 or the fourth industrial revolution is based on the third industrial revolution and can
also be called as the digital revolution. There is no exact definition for the Industry 4.0 and the
mentioned terms do not express any standard, specific instructions, procedures, or machine design.
Industry 4.0 is a broad concept that is characterized by the merging of technologies that wipe the
boundaries between physical, digital and biological spheres (industry4.sk, 2017). The enterprises in
Slovakia start to perceive the Industry 4.0 concept as a necessary tool for increasing performance and
the competitiveness, not only in the domestic but also in the foreign market. Slovakia is currently in a
zone under the strong influence of the Western European countries. The results of the Industry 4.0
implementation survey, according to BCG in 2016, shows that for example in Germany, up to 47% of
the enterprises implemented Industry 4.0 technologies, another 35 % actively prepare for
implementation of the technologies and only 18 % is not interested in Industry 4.0 theme. In Slovakia,
only a few companies have experience with the implementation of Industry 4.0 (webnoviny.sk,
2016).The basis of the Industry 4.0 is the Internet of Things (IoT) platform. Technologies developed
within the Industry 4.0 will allow flexibility and faster transformation of the enterprises in the future, and
the use of artificial intelligence will make their behavioursimilar to living organisms (quark.sk, 2016).

It is supposed that when the machines and businesses will be smarter, the work in production
will be simpler and more human. The productivity will increase by 30 to 50 percent. The employees
will be the coordinators of the production and will be assigned just where their assistance or
intervention is needed but only in the case, if the machines call them for the action. The aim is to put
modern technologies into practice and accelerate the development of the fully automated control
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systems that are as independent as possible from the human (quark.sk, 2016; automatizace.hw.cz,
2014). Based on the mentionedalso results a negation in the form of a threat of the workforce lost in
the next 10 years, especially manufacturing workers. However, the demand for IT programmers and
experts, loT experts, as well as analysts and 3D designers will rise. A group of older workers, who will
not be able flexibly adapt to rapidly changing technologies also will be threatened (probiznis.eu, 2016).

3 The analysis of population aging in Slovakia

Over the next decade, the proportion of older employees will increase in the European Union.
Due to the demographic change, i.e. longer average life and lower birth rate the European workforce
will be older. Older employees will represent up to 30 % or more of the population in a working age in
many countries (ILMARINEN, 2012). An increasing proportion of the aging active population can be
seen in Graph 1 and Graph 2, divided into men and women.

Graph 1: Number of working men in Slovakia by the age
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Source: Own elaboration based on The Statistical office of the Slovak Republic, database
SLOVSTAT, 2017

Graph 2: Number of working women in Slovakia by the age

Working women in Slovakia by age (in thousands)
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Graph 1 and 2 shows how the number of employed men and women in the age from 55 to 64
rises. In 2016 worked about 32 600 men and 72 300 women more compared to year 2010 in the age
group of 55 — 64.

In 2050, 15 % of workforce in the European Union and 21 % in Slovakia will be missed due to
the aging of the population. According to the fact, the employers should think in advance how to create
appropriate conditions for the work of the ageing population. The employers should also think how to
motivate older employees to remain them in working life longer. It is also necessary to focus on the
age structure analysis of the employees. However, the awareness of the industrial enterprises in
Slovakia on the active ageing is very low and often mistakenly interpreted. Another necessary activity
is to be prepared for implementation of the Industry 4.0 concept which becomes the crucial part of the
industry in Slovakia as well as abroad (MPSVR SR, 2014).

4 Industrial enterprises in Slovakia vs. Age management

10 industrial enterprises in Slovakia which do not have implemented the concept of the Age
management in the policy were selected for the requirements of the research “How industrial
enterprises perceive the issue of the Age management concept”. The enterprises were divided into
two groups:

— medium sized enterprises (26 — 500 employees) — 5 enterprises,
— large sized enterprises (501 of more employees) — 5 enterprises.

The analysis was conducted out based on the annual reports 2015,which described the age
structure or the average age of the employees. The questionnaire ,How is the issue of the Age
management perceived by your enterprise? was also distributed to these enterprises. The
questionnaire consists of the following ten questions:

1. What is the average age of the employees in your enterprise? The answers to the question were
obtained from the annual reports of industrial enterprises for the year 2015 and also from the
questionnaire responses. The average age of the employees in the selected enterprises can be seen
in the Graph 3.

Graph 3: The average age of the employees in the selected enterprises
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Graph 3 shows the average age of the employees in medium sized and large enterprises. As
can be seen on the graph 3 these randomly selected industrial enterprises employ employees of the
various age groups. It is one of the reasons why the enterprises should assume and implement the
concept of the Age management in the enterprise policy.The other nine questions in the questionnaire
were designed to check the answer YES or NO. The questions are following:

2.Was the average age of the employees in the enterprise decreased compared to the past periods?
3. Is a principle of equal opportunities for all employees applied in your enterprise?
4.Are/were your employees informed about the legislation on the age discrimination?
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5. Are/were your staff members trained in the area of the Age management? Are they able to provide
the information to other employees in your enterprise?

6. Does your enterprise offer flexible working hours regardless of the age of the employees?

7.Has your enterprise implemented the program for supporting the health and the well-being of the
older employees?

8.1s the age diversity supported by the enterprise culture in your enterprise?

9. Are the needs of the older employees taken into account in planning the educational activities?

10.Have the older employees the opportunity to become mentors and couches in your enterprise?
The results of the individual questions can be seen in Graph 4 and Graph 5 which shows the individual
enterprise responses using the frequency histogram.

Graph 4: Medium sized enterprises — the answers to the questions 2 — 10
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Graph 4 shows the answers of the five medium sized enterprises on questions 2 — 10.
In seven answer prevails the answer NO. The answer YES dominates in the seventh and the tenth
question.

Graph 5: Large sized enterprises — the answers to the questions 2 — 10
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The answers of the large sized enterprises to the questions 2 — 10 are showed on the graph 5.
The dominated answer is the answer NO. On the basis of the answers evaluation, the fact that
medium and large sized enterprises, even if they do not have established the Age management
concept, partially try to use its elements. However, it is insufficient because the concept of Age
management not only creates conditions that take into account the age of the employees, but also
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create, manage and adapt the working conditions and processes for different age categories of the
employees, especially within the physical and social environment.

4.1 Design of implementation of concept of Age Management in the context of implementation
of Industry 4.0

On the basis of the acquired findings through the questionnaire and also after studying the
annual reports of the selected industrial companies, we propose to introduce age management
through the eight proposed conditions, which have arole in defining the direction and goals of
development in the field of care for different age categories of employees. Ultimately, this will be
a great help for the selected industrial companies in Slovak Republic. It concerns the following:

. Knowledge of the topic of age — knowledge of management of the company and the senior
employees associated with the future composition of the workforce, e.g. ageing of employees,
early retirement, lack of young employees and others.

1. Accommodating attitude towards age — management business and head of staff should
have a positive attitude towards the aging employees, their knowledge and use of these
positives in favour of the employees, but also the whole of the undertaking.

M. Management that understands individuality and diversity — the responsibility of
management of the business and leading employees to responsibly access the individual
employees of all age categories.

V. High-quality and functional ageing strategy — which is part of the corporate policy, and its
importance lies in measuring, equality, and cooperation between employees of different ages,
lifelong learning, and other.

V. Good work ability — support the growth of working skills, which motivates and increases the
willingness of employees to remain in the company until retirement.

VL. A high level of responsibility — the responsibility of management and leading employees to
fulfil the concept of the sharing of competences and learning between employees of different
ages, in particular selling from the older to the younger employees.

VII. Good organization of work and the working environment — the responsibility of
management and senior employees to ensure such work organisation, working hours and
work environment the physical and social, that corresponds to the needs of employees of
different ages.

VIIL. Happy life — the responsibility of management and leading staff to ensure your well-being and
recognition for older workers, thereby contributing to their quality of life and they did so with
dignity and with a good feeling going into retirement.

Mentioned set of eight proposed conditions is not final and does not include all the possibilities
of the Age Management concept. If an enterprise decides to implement the Industry 4.0 concept, it
must be aware that high support of personnel manager and personnel department is required for its
successful implementation. Experienced personnel manager knows how important the Age
Management concept is and how its implementation can help prevent conflicts and problems that can
bring the implementation of Industry 4.0.

5 Conclusion

Within the survey conducted by the authors, 10 selected industrial enterprises in Slovakia
were asked to complete the questionnaire.

The authors of the paper divided the addressed enterprises into two groups: large and
medium sized enterprises. The questionnaire was designed to contain the elements of the Age
management concept with the focus on implementing the Industry 4.0 concept. Most of the
enterprisesanswered the questions with the answer NO, what means that the concept of Age
management is not introduced in the enterprises. In the case of answer YES, the enterprises adhere
at least the elements of the concept. If the entrepreneurs want to ensure their prosperity and manage
their human resources with the respect to the age of the employees, they should include the concept
into their functional strategic goals in the personnel area and pay more attention to the concept.



In order to successful implementation of the Industry 4.0 concept into industrial practice in the
Slovak Republic, the comprehensive measures which offer synergies at the national policy level,
respect the specification of the enterprise and at the same time the nature of the workforce in the
enterprise or the level of technological progress in the country are needed.

If the industrial enterprises want to prevent the dismissal of less qualified employees or older
workers, it is necessary to deal with the Age management concept. The implementation of the Age
management concept should be preceded by the implementation of the Industry 4.0 concept, which
offers a large amount of the business benefits but at the same time does not sufficiently address the
problems of older workers and less qualified labour. The answer to the question is the Age
management concept, from which implementation results the following benefits for the enterprise:
increasedoverall productivity, increased competitiveness, reduced employee absenteeism, improved
staff management, and increased employee expertise, improved image of the enterprise. The
implementation of the Age Management concept also createsbenefits for the employees themselves:
improved functional capabilities, enhanced health, enhanced competencies, increased working
capacity, reduced fatigue, improved quality of life.

In the case that the industrial enterprises in Slovakia and the European Union want to
implement Industry 4.0 concept with the lowest resistance of unnecessary employees, it is necessary
to address sufficiently and in advance the solution of the personnel issues that result from the
implementation.
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Zakladné principy Industry 4.0
Basic principles of Industry 4.0

Zuzana Zavadska

Abstract

The intelligent business concept is based on the principle that all business processes, products,
employees, and technology facilities can be interconnected through a digital business structure that
complements the organizational and process level of business management. It is a fundamental
organizational innovation. A prerequisite for Industry 4.0 implementation is the deployment of
innovations, the carriers of which are devices that enable digital data processing and the provision of
data to interested parties. This is not just about enterprise information systems or information and
communication technologies. These are specific technological and organizational innovations in a
given enterprise, which enable digital collaboration to share employee, device, and product status with
each other and outside in real time. The goal is to increase the company's performance in terms of
quality, productivity and customer satisfaction by reacting promptly to any changes or incentives.

Key words:
Principles. Industry 4.0. Enterprises.

Abstrakt

Koncepcia inteligentného podniku vychadza z principu, Zze vSetky podnikové procesy, produkty,
zamestnancov a technologické zariadenia je mozné vzajomne prepojit pomocou digitalnej podnikovej
$truktury, ktora tak dopifia organizaéni a procesni Urovelt manazmentu podniku. Je to zasadna
organizacna inovacia. Predpokladom implementécie Industry 4.0 je nasadenie inovacii, ktorych
nositefmi su zariadenia umozZfiujuce digitalne spracovanie udajov a poskytovanie tychto udajov
zainteresovanym strandm. Nejde tu len o podnikovy informaény systém alebo informaéno-
komunikaéné technoldgie. Ide o konkrétne technologické a organizacné inovacie v danom podniku,
ktoré pomocou vzajomného prepojenia (digitalne) umoznuju zdielanie stavu zamestnancov, zariadeni
a produktov medzi sebou a navonok pre zainteresované strany v redlnom €ase. Cielom je zvySovanie
vykonnosti podniku v oblasti kvality, produktivity a spokojnosti zakaznika okamzitou reakciou na
akékolvek zmeny alebo podnety.

Klracové slova
Industry 4.0. Principy. Podnik.

JEL Classification: M10

Vzostup novej digitalnej priemyselnej paradigmy znamej ako Industry 4.0, pohafanej viacerymi
technoldgiami, ako su kolaborativne roboty, autondmne vozidla, internet veci, sa povazuje za klu€ovy
faktor pre Stvrtd priemyselnd revoliciu. Ta sa oznaCuje aj ako digitdlna vyroba. Ferreira, Faria,
Azevedo a Marques (2016) v8ak tvrdia, Ze existuje eSte niekolko vyziev suvisiacich s efektivnym
prijimanim tychto technoldgii a interoperabilitou jednotlivych podnikovych drovni, aby mohol fungovat
cely vyrobny systém bez problémov. O Industry 4.0 ako o nadchadzajucej priemyselnej revolucii
hovoria aj Wang, Liu, Fei a Liu (2016) a Yao a Lin (2015). Tento termin bol v8ak prvykrat pouzity v
roku 2011 v Nemecku ako Industrie 4.0. Opisuje a zapracovava subor technologickych zmien vo
vyrobe a stanovuje priority rozvojového ramca s cielom zachovat globalnu konkurencieschopnost
nemeckého priemyslu. Nemecko ma niekolko najsofistikovanejSich vyrobnych podnikov. Navyse,
nemecka vlada poskytuje dva z troch fondov pre vyskum, vyvoj a priemyselny rozvoj, ¢o umoznuje
rychly rast inteligentnych technolégii (Qin, Liu, Grosvenor, 2016).



Pred Industry 4.0., ktoré je oznaCované ako Stvrta priemyselna revollcia, formovali vyrobné
systémy tri historické etapy. Prva priemyselna revolucia bola determinovana zavedenim parného
stroja a mechanizacie ru¢nej prace v 18. storoCi. Druha priemyselna revolicia bola na zadiatku
dvadsiateho storo€ia determinovana masovou produkciou umoznenou elektrifikaciou a tretia
priemyselna revolicia bola spdsobena vyuzivanim elektroniky a vypodtovej techniky. Stvrta
priemyselnu revoluciu umoznila digitalizacia celého hodnototvorného retazca a nepretrzity pristup k
informéaciam vo forme virtualnych modelov (Moller, 2016). Industry 4.0 je Stvrta priemyselna revolucia,
ktora uplatriuje principy spojenia kybernetickych a fyzickych podnikovych systémov (CPS), technologii
orientovanych na internet a inteligentnych zariadeni s interakciou ¢lovek — stroj. Ako uvadzaju viaceri
autori (Lasi et al., 2014; Posada et al.,, 2015; Valdez, Brauner, Schaar, Holzinger, Ziefle, 2015),
umozrniuje to komunikaciu medzi vSetkymi entitami vo vyrobnom systéme a mimo neho v realnom
Case. Koncpecia Industry 4.0 je v vymedzena tromi rozmermi integracie (Almada-Lobo, 2015; Stock,
Selinger, 2016):

— horizontalna integracia v celom retazci tvorby hodnét,
— end-to-end inzinierstvo pocas celého zivotného cyklu produktu,
—  vertikalna integracia a sietové vyrobné systémy.

Horizontalna integracia predstavuje prepojenie jednotlivych predvydobnych, vyrobnych
a povyrobnych procesov. End-to-end inZinierstvo je infomraéné prepojenie a digitalizacia vSetkych faz
celého Zivotného cyklu produktu. Vertikalna integracia  prdstavuje prepojenie nadradenych
a podriadenych prvkov vyrobného systému, ako je marketing, obchod, finanény manazment a
personalistika (Stock, Selinger, 2016). Komunikacia sa realizuje nielen v ramci jednej inteligentnej
tovarne, ale aj v celom dodavatelskom retazci. Hlavnym ciefom je zvysit efektivnost vyroby a
hospodarnejsSie vyuzivat zdroje.

V dneSnom konkurenénom podnikatelskom prostredi &elia podniky problémom pri spracovani
velkého mnozstva udajov z informacnych systémov a inteligentnych zariadeni. Mnoho vyrobnych
systémov nie je mozné riadit na zaklade tak velkého mnoZstva udajov, kedZe nie su integrované do
jedného systému a ktoré by sa dali pouZit na autonémne riadenie a optimalizaciu vyrobného systému
(Lee, Kao, Yang 2014). Podla niektorych autorov (Brettel, Friederichsen, Keller, Rosenberg, 2014,
Almada-Lobo, 2015) je nadchadzajuca priemyselna revolucia zalozena na funkciach internetu, ktory
umozni komunikaciu medzi fudmi, ako aj strojmi v spojenych kybernetickych a fyzickych systémoch
(CPS). Podla nich sa Industry 4.0 zameriava na vytvaranie inteligentnych produktov a vyrobnych
procesov. V buducnosti sa inteligentné tovarne musia vyrovnat s potrebou rychleho vyvoja produktov,
flexibilnej vyroby a komplexného prostredia. CPS umozni komunikaciu medzi fudmi, strojmi a
vyrobkami. KedZe su schopné ziskat a spracovavat udaje, mdézu samoriadit urcité ulohy a
komunikovat' s fudmi prostrednictvom internetovych rozhrani. To isté tvrdi aj Kagermann a kol. (2013),
podfa ktorého je koncepcia Industry 4.0 zaloZena na CPS, ktoru oznaluje ako fuzia fyzického a
virtudlneho sveta. Internet veci a sluZieb podla neho umozZfiuje pripojenie celého podniku do
virtudlneho prostredia. Digitadlne vyvinuté inteligentné stroje, skladové systémy a vyrobné zariadenia
umoznuju integraciu informacii a komunikaénych systémov naprie¢ celym dodavatelskym retazcom
od nakupnej logistiky az po produkciu, marketing, distribu¢nu logistiku a sluzby.

Termin Industry 4.0 odkazuje na Siroku Skalu su€asnych konceptov, ktorych jasna klasifikacia vo
vztahu k Industry 4.0 neexistuje. Preto sa onej Casto hovori aj ako o filozofii zalozenej na
nasledujucich ramcoch (Lucke et al., 2008, Lasi a kol., 2014), ktoré su parcialne uvadzané aj vysSie:

— Smart Factory (inteligentna tovaren) — autonémne riadeny vyrobny systém zaloZeny na
integracii inteligentnych zariadeni s réznymi typmi senzorov,

— CPS (spojenie kybernetickych a fyzickych systémov) — spojenie fyzickych objektov
a indikacie ich stavov (napriklad stroj a opotrebenie nastroja) pomocou senzorov, ktoré su
schopné digitalizacie a prenosu udajov do kybernetického systému (napriklad MES);

— Samoorganizacia vyroby — princip znamy zo systémovej tedrie, kedy sa riadenie
decentralizuje na jednotlivé vyrobné podsystémy;

— Inteligentna logistika — nielen vnutropodnikova, ale najma nakupna a distribu¢na logistika
budu integrované pomocou inteligentnych technolégii.

— Inteligentny vyskum a vyvoj — pri ndvrhu a vyvoji vyrobkov sa vyuziva pamat a prepojenost
vyrobkov, ktoré prostrednictvom internetu pomahaju vyrobcom navrhovat inovativne
rieSenia;



— Adaptabilita systémov a zariadeni potrebam fudi — nové vyrobné systémy by mali byt
navrhnuté tak, aby spifiali ludské potreby, prikladom su kolaborativne roboty.

Jednym z pozitivhych aspektov koncepcie Industry 4.0 je vytvaranie hodnét a narast produkcie,
ale technologické a organiza¢né inovacie vyplyvajuce z Industry 4.0 mézu mat’ aj negativny vplyv na
zamestnanost. Tento aspekt vSak v prispevku praci neskimame, zameriavame sa primarne na rozvoj
manazmentu vyroby a nie na sekundarne efekty. Kane, Palmer, Phillips a Kiron (2015) uvadzaju, ze
niektoré druhy prace mdézu nastupom Industry 4.0 Uplne zaniknut, ale zarovenn mdze zvySovanie
produktivity dosiahnuté pouzivanim inteligentnych technolégii pomdct zabezpedit pracovné miesta a
zvySit dopyt spotrebitelov. Podla nich existuju obavy z Industry 4.0, pretoze v dlhodobom horizonte
bude prevazovat zniZzovanie pracovnych miest, ¢o oznacCuju ako technologicki nezamestnanost.
Weber (2015) hovori, Ze ak aj neddjde k znizeniu pracovnych miest, ich profily sa budd menit. To
znamena, Ze v oblasti vzdelavania a rozvoja zamestnancov budu potrebné aj rozsiahle konverzné a
adaptacné opatrenia. Tento aspekt opisujeme ako manaZérske persondlne faktory rozvoja
manazmentu vyroby podla Industry 4.0.

Ako hlavné vyhody koncepcie mozno na zaklade analyzy literarnych pramenriov uviest tieto:

— prehladnost’ a transparentnost vyrobnych procesov na zaklade rozsahu a komplexnosti
udajov,

—  podpora pre rozhodovanie pomocou analyzy dat, simulacie a optimalizacie v realnom case,

—  zvySena flexibilita vyrobnych systémov pre malé vyrobné davky,

—  zvySena flexibilita vyrobnych systémov pre individualizaciu vyrobkov,

— dosahovanie opakovatelnej kvality na konzistentne vysokej trovni,

— prediktivna udrzba a diagnostika, vdaka ktorej sa znizuje poCet poruch a sekundarnych
prestovoj vyrobnych zariadeni,

—  zniZenie rizika a zvy3enie istoty operativneho a dlhodobého planovania vyroby,

—  zvySenie bezpecnosti pre operatorov vyroby a technologické zariadenia,

—  zvySenie flexibility vyrobného systému pretypovanim vyrobnych zariadeni,

Vyznamnost koncepcie inteligentného priemyslu zvyrazfiuje aj iniciativa na urovni Vlady
Slovenskej republiky. Ta prijala uznesenie €. 490 z 26. oktébra 2016, v ktorom schvaluje Koncepciu
inteligentného priemyslu pre Slovensko a uklada ministrovi hospodarstva v spolupraci s
podpredsedom vlady pre investicie a informatizaciu, ministrom dopravy, vystavby a regionalneho
rozvoja, ministrom Skolstva, vedy, vyskumu a Sportu a ministrom prace, socialnych veci
a rodiny zriadit' Platformu inteligentného priemyslu so zastupenim podnikatel'ského a akademického
sektora a vypracovat akény plan inteligentného priemyslu SR. Podfa Koncepcie inteligentného
priemyslu (Vlada SR, 2016) sa informaéné a komunikaéné technoldgie (IKT) stali neoddelitelnou
sucCastou Zivota. Ich potencial ma v8ak aj v slovenskej ekonomike mnoZstvo prilezitosti. Internet sa
zvy€ajne nepouziva len ako zdroj informécii, ale aj ako komunikacny prostriedok na vzajomnu
prepojenost. Internet sa stava platformou, cez ktoru prechadzaju velké mnozstva udajov ziskanych z
réznych zdrojov od zakaznikov k vyrobcom a naopak. Schopnost' produktov ziskavat, spracovavat a
zasielat' informacie do vyrobného procesu viedli k vzniku koncepcie IoT, ktora je zakladom a su¢astou
pouzivania inteligentnych technoldgii, ako sme uvadzali aj vysSie. Ako sa dalej vtomto vladnom
dokumente uvadza, zakladom implementacie koncepcie Industry 4.0 do praxe bude efektivne
vykonavanie vSetkych procesov pri vyvoji, vyrobe a predaiji, ktoré priamo suvisia s medzinarodnymi
hospodarskymi vztahmi. Rozvoj inteligentnych procesov zmeni slovensky priemysel. Jeho vysledky
budu zaloZzené na tvorbe pridanej hodnoty pozostavajucej z inovacie produktov a procesov, €im
vznikne inteligentny priemysel, ako jeden z pilierov rozvoja hospodéarstva Slovenska s vyznamnym
vplyvom na celu spolo€nost.

Koncepcia inteligentného priemyslu (Vlada SR, 2016) uvadza tieto zakladné charakteristiky
a vychodiskd pre Industry 4.0:

— Digitalne (inteligentné) tovarne - v ramci koncepcie Inteligentného priemyslu
su samostatnym systémom, ktory je prepajany pomocou loT. DélezZité je vSak to, Ze
integruje hardvérové a softvérové systémy a technologické procesy, vdaka ¢omu su tieto
procesy adaptabilnejSie, samostatnejSie a decentralizovanejSie, €im sa skracuje ¢&as
od vyroby po predaj ich produktov. Neustdla interakcia v inteligentnej tovarni a integracia
informacii a udajov o celom Zivotnom cykle produktu v dodavatelskom retazci umoZziuje



Setrit’ prirodné a ludské zdroje a vyuzivat lepSie sluzby. Mnohi autori to oznacuju aj ako
CPS;

—  Technoloégia automatizovaného navrhovania Computer-aided Design (CAD) bude pri
navrhovani vyuzivat virtualnu a rozSirenu realitu a simulaciu  systémov. Vdaka tomu
dochadza k lepSiemu navrhu a k inovacii produktov este pred ich samotnou vyrobou. To ma
za nasledok, Ze su vyrabané produkty s vysokou kvalitou, minimélnou poruchovostou a
jednoduchou prispdsobitelnostou, ktora plynie zo schopnosti opakovat a prisposobovat
proces navrhovania;

— Najmodernejsi softvér ainformacné technoldgie poskytuju podporu nie len vo vyrobe,
logistike a robotike. Digitalizacia a inteligentné technolégie sa dostali aj
do tvorivého priemyslu, pricom navrh novych vyrobkov sa stava vyznamnejSim ako
technologia, vyrobné procesy a finalny produkt. To je reprezentované napriklad virtualnou
realitou;

—  Predpokladom pre sofistikované inovacie na vSetkych Urovniach su inteligentné horizontalne
integracie existujucich platforiem, automatizacia a digitalizacia vyrobnych procesov,
robotické systémy a kolaborativne roboty, automatizacia manipulaénych a dopravnych
systémov s napojenim na systémy Internetu veci a Big Data, ktoré su informacnym
zakladom digitalnej (inteligentnej) tovarne;

—  Orientacia vSetkych inovacnych aktivit v horizontalnej integracii technickych, kontrolnych,
manipulaénych a informagnych procesoch by mala napifiat poziadavky pre tri rozmery tvorby
hodnoty vychadzajucej z digitalizacie. To znamena inovacie v produktoch a komponentoch
(pochadajuce z pamate vyrobkov), digitalnej transformacii procesov a zmenach existujucich
obchodnych modelov;

— Procesy pokrocilej vyroby, inteligentné vyrobné systémy =zaloZené na inteligentnych
technoldgiach, inovéacie inteligentnych vyrobnych a dopravnych systémov, si vyZaduju nové
vlastnosti ako kognitivha prispdsobivost, rozhodovacia samostatnost, flexibilita a schopnost
interakcie. Tieto vlastnosti napifaju iba nové prvky, komponenty a systémy z odvetvia
mechatroniky, pohonnej, regulacnej a riadiacej techniky, navigacie, IKT a bezpecnostnych
systémov, ktoré v celom koncepte Industry 4.0 predstavuju zasadnu Cast inovacii. Iba takto
sa mdze dosiahnut nova urovern automatizacie a komplexnej digitalizacie prepojene;j
prostrednictvom internetu veci.

— Vyuzivanie inovativnych technoldgii a reStrukturalizacie vyrobného systému je v digitalnne;j
tovarni ako vysledku nasadenia koncepcie Industry 4.0. vysledkom zasadnej zmeny
obchodnych modelov, spdsobov a foriem, akymi spolupracuju so svojim dodavatelskym
retazcom, klientmi ako aj vlastnymi zamestnancami.

Pre nasadenie inteligentnych (digitalnych) tovarni musi existovat podpora pre kritické a kfuCové

technologie v priemyselnej vyrobe, a to najmd prostrednictvom cloudovych rieSeni,

vysokorychlostnych sieti (5G), pridavného spracovania (3D tlag), robotiky, mobilnych senzorickych
systémov, automatizacie, nanotechnoldgii a umelej inteligencie.
Ako vyplyva z predlozeného materialu Vlady Slovenskej republiky, ta v sebe komprimuje

doterajSie poznatky prezentované aj nami uvadzanymi autormi, ktori sa dlhodobo venuju problematike
koncepcie Industry 4.0.
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BUSINESS PROCESS STANDARDIZATION RELATED TO INDUSTRY
4.0 AND IT'S APPLICATION IN SLOVAK MEDIUM AND LARGE
COMPANIES

Jana Puchovska, Jan Zavadsky

Abstract

The past few years’ researchers’ and practitioners” interest in business process standardization
have increased enormous.Also, large multinational companies in all over the worldaim toserve its
customers with the same quality product and experience in all places by using business process
standardization. Business process standardization becomes a critical success factor of today’s
business. Itimproves product and service quality, collaboration, also simplifies and speeds up
business processes, reduces costs, and last but not least, aims to achieve world standards.

Our article brings definition of business process standardization and reveals application of
business process standardization in Slovak medium and large companies, next, reasons for business
process standardization, creators of business process standards and using information systems for
business process standardization.

Key words

Industry 4.0, Business processes, Standards, Norms, Standardization. Business Process
Standardization

Abstrakt

Posledné roky sa enormne zvySil zaujem vyskumnikov a praktikov o Standardizéciu podnikovych
procesov. Aj velké nadnarodné spolo¢nosti po celom svete sa snazia obsluhovat svojichzakaznikovs
rovnakym Kkvalitnym produktom a skusenostami na vSetkych miestach vyuZitim Standardizécie
podnikovych procesov. Standardizacia podnikovych procesov sa stava kritickym faktorom uspechu
dnedného podnikania. ZlepSuje kvalitu produktov a sluZieb, spolupracu, zjednoduSuje a urychluje
podnikové procesy, zniZzuje naklady av neposlednom rade sa snazi dosahovat' svetové Standardy.

N&s clanok prina8a definiciu Standardizacie podnikovych procesov a odhaluje uplathovanie
Standardizacie podnikovych procesov v slovenskych strednych a velkych podnikov, dalej, dévody pre
Standardizaciu podnikovych procesov, tvorcov Standardov podnikovych procesov a vyuzivanie
informacnych systémov pri Standardizacii podnikovych procesov.

Kracové slova
Industry 4.0. Podnikové procesy. Standardy. Normy. Standardizacia. Standardizacia podnikovych
procesov

JEL Classification:031

Introduction

It seems more important than ever, to know how to manage business processes. Also, many
successful companies demonstrate that having well-managed business processes is fast, flexible and
cost-effective (M. Schafermeyer, D. Grgecic, Ch. Rosenkranz, 2010). It appears that many
organizations must relearn how to manage work efficiently. (B. Minstermann, 2014). Having
standardized processes as the basis for improving organizational efficiency, improves performance,
quality of products and services, collaboration, achieves cost savings and eases decision making for
managers.

In our work we focused on business process standardization as driving force of a company
performance. Firstly, we provide a definition of key terms used, i.e. business processes, standards
and standardization based on the detailed literature analysis. Next, we introduce business process



standardization as a result of combining business processes and standards or standardization. And
finally, we do a research of application of business process standardization in Slovak medium and
large companies. Business process standardization is highly conected to Industry 4.0. This so called
the fourth industrial revolution focuses on process and product standardization.

1. Where Business process standardization originated from?

“At the beginning of the 21st century, business standardization has been experiencing intense
development. Globalization, the development and application of IT technology, the global economic
crisis and severe conditions in business have only contributed to this development” (V. D. Majstorovic,
V. Marinkovic, 2011, p. 334). A numbers of researchers and practitioners have become interested in
business process standardization. The name has arisen from business processes and standards, that
we define below.

A literature focusing on business process standardization provides many definitions of this notion.
But all definitions are based on process approach and business processes (Figure 1).

Figure 1: Process approach
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The focus of business processes is on the business logic - how the work is done rather than
taking a product perspective what is done, claim B. Minstermann (2014). A. von Stetten et al. (2008,
p. 2) define business process as “a set of logically related tasks performed to achieve a defined
business outcome.” According to K. Ortbach et al. (2012, p. 4288) the term business process “refers to
a complete and cross-functional sequence of timely and logically-related activities which are required
to achieve a defined business outcome, i.e., generally to deliver value to customers”. The same
definition is stated by P.Trkman (2009, p. 125), who imagine business process as “a complete,
dynamically coordinated set of activities or logically related tasks that must be performed to deliver
value to customers or to fulfil other strategic goals.” Or, B. Minstermann, A. Eckhardt and T. Weitzel
(2010, p. 3), who describes business processes as “several sub-processes or activities that are
logically ordered, having clearly identified inputs and outputs trying to achieve a defined business
goal.” In other words, business process as a basic unit of organization, is a sequence of activities
which adds value for the customer and should not include unnecessary activities. It is the
transformation of inputs to outputs that create a value to the customer. The inputs are generally the



outputs of other processes. The process can be ordering material, making products or selling services.
Business processes can be large and cross-functional - e.g. order management or relatively narrow
and intra-departmental - e.g. order entry (B. Minstermann, 2014).

Business processes exist in any type of company, independent of size or industry. There are
three types of business processes that operate in all companies:

- management processes - the processes that govern the operation of a system, for example:
strategic management,

- operational processes - the processes that create the primary value stream, for example: taking
orders from customers,

- supporting processes — the processes which are invisible to the external customers and support
the core processes, for example: accounting.

All these processes possess the same characteristics:

- definability: a business process must have clearly defined boundaries — beginning and end, and
transform clearly defined inputs to outputs,

- order: a business process must consist of activities which are ordered,

- value-adding: a business process must comprise a value adding transformation of inputs to
outputs for a process customer,

- embeddedness: a business process must always be embedded in an organizational structure,

- cross-functionality: a business process has a cross-functional character (B. Minstermann, 2014).

On the other hand, not all processes are able to standardize. Because not all processes fit to
universal approaches to design and management. Processes differ in their degree of variability. Some
processes tend to be artistic or creative, others are mass-customized or automated. “Highly creative
processes are known to be unpredictable, even chaotic, ambiguous and consequently far from any
routine or standard that could be applied to them, whereas some support processes - such as
accounting or procurement may be more likely to standardization”, claim Ch. Rosenkranz et al. (2010,
p. 54). Nevertheless, “business processes to a greater extent adhere to a standardized format”, add E.
Soderstrom (2002, p. 263).

Back to definition of term standard. We are interested in standards because only by setting
standards does it become possible to effectively manage a large organization (B. Muenstermann,
2014). As E. Soderstrom (2002, p. 1048) claimed, “the meaning of the concept standard is not as clear
as many people and companies seem to assume”.  The International Organisation for
Standardization/International Electrotechnical Commission - ISO/IEC defines standards as:
“Standards are documents, established by consensus and approved by a recognized body, that
provides, for common and repeated use, rules, guidelines or characteristics for activities or their
results, aimed at the achievement of the optimum degree of order in a given context”. (ISO/IEC Guide
2:1996). Standards describe requirements that a particular kind of product, service or process must
have. J. H. De Vries (2002) sees the standard as a product of a standardization effort. Business
processes can be standardized in a firm so the same function is performed the same way across
different units and locations. According to B. Minstermann, B. Eckhardt and T. Weitzel (2010, p. 8), “a
given business process is called standard process if it fulfils the criteria imposed by the measurement
instrument.” T. Panagacos (2012, p. 74) persuades that “standards provide an agreed baseline on
which process models, frameworks, methods, and classifications are developed”. They are formed as
a need to unite requirements of large companies with activities in many countries. “In business co-
operation of today, standards are often used to facilitate interactions between companies” (E.
Sdderstrom, 2002, p. 263). Today, according to V. D. Majstorovic and V. Marinkovic (2011, p. 334)
“the most current standards to be applied are ISO 9000, 14000, 17000, 18000, 20000, 22000, 27000,
31000 and others.” Generally, between the best reasons for using standards belong cost reduction,
productivity boost, efficient application of IT in businesses, universal communication and automation of
business processes (E. Soderstrom, 2002).Usually, standards represent a high quality - the best, the
easiest and the safest way to do an activity and also the highest level of control, predictability and
economic effectiveness. Standards should be changing constantly.

Next, we look to process standards that take part in process standardization. In short, process
standards represent best way to do an activity and describe how activities or a sequence of activities
should be conducted. “They could dramatically increase the level and breadth of outsourcing and
reduce the number of processes that organizations decide to perform for themselves” (T. H.
Davenport, 2005, p. 107).



Finally, we have to look to business process standardization - an aligning of the given business
process variants against standard process. The logic of BPS emerges from the opinion that “if the
knowledge of the person who knows the best way of performing his/her task can be documented in
detail and strictly adhered, then the variations in the process output will be minimized”, saysB.
Minstermann (2014). P. Trkman (2009) adds that process standardization is desirable for achieving
operational excellence and flexibility in a global value chain. More specifically, process standardization
ensures process streamlining, process automation, or even process outsourcing (B. Muenstermann,
A. Eckhardt, 2009). Nowadays, no broadly accepted definition of BPS is available. Different authors
still use a broad range of different interpretations of the term BPS as an instrument of BPM. R.
Tregear (2010, p. 308) considers standardization as “the development of a standard or best-practise
process to be used as a template for all instances of the process throughout the organization”. P.
Zellner, M. Laumannand W. Appelfeller (2015, p. 4130) believe that standardization is “the best
method to accomplish the business process with regard to customers’ expectations”. Jayaram et al.
(2000, p. 316) expresses standardization as “using of standard procedures, materials, parts, and/or
processes for designing, manufacturing and distributing a product”. Also, “creating uniform business
processes across various divisions or locations.” (Richen, A. Steinhorst, A., 2005, p.1). Further
comprehensive definition is offered by J. H. de Vries (2002, p. 155) and M. Schéafermeyer, D. Grgecic
and Ch.Rosenkranz (2010, p. 2) standardization is “the activity of establishing and recording a limited
set of solutions to actual or potential matching problems directed at benefits for the party or parties
involved balancing their needs and intending and expecting that these solutions will be repeatedly or
continuously used during a certain period by a substantial number of parties for whom they are
meant”. On the other hand, M. Schafermeyer, D. Grgecic, Ch. Rosenkranz (2010, p. 2) and T. H.
Davenport (2005) stress business process standardization as “the unification of business processes
and the underlying actions within a company in order to facilitate communications about how the
business operates, to enable handoffs across process boundaries in terms of information, and to
improve collaboration and develop comparative measures of process performance”. It is also
appropriate to mention that BPS “refers to a common approach to business throughout the world” (Z.
Ang, P. Massingham, 2007, p. 6).

Figure 2: Business process standardization

~
Sensing > Selzing > Transtorming />
Sslect an area for busingss Define an archelype process and Implement the business process
process standardzation in an plan busingss process standard in an arganization
organization standardization
Archetlype A THNIORIE S W A
PIOCEES procass vananis
5 ’
against the arche-
Iype process
) Develop an archetype
Standardize process A as tangel or
_ _ profolype process
Identity and start with against which to
@ 5e1 of varianis homogenize the
P; ... P,of a salected process vanants
business process P
1~
P, P, P P P, P; P P, P, P, P P
Procass U Mo T :, - : S _J: [ o _I:r
variants g g e
P P P

Source: Elaborated by the author on the base of B. Minstermann et al., 2014, p. 152.

“Business process standardization aims to make similar business processes in an organization
uniform” is thought by H. Romero et. al. Consequently, to standardize a process means to
homogenize it against a standard process. “The main challenge during standardization initiatives is to
turn existing process variants into standard operating procedures that are obligatory to all actors in an



organization” (P. Lillrank and M. Liukko 2004, p. 41). “Standardization then is defined as the activity of
diffusing and adopting a standard”, is stated by B. Muenstermann and A. Eckhardt (2009, p. 3). Other
authors consider business process standardization “as the unification of variants of a given business
process by aligning the variants against an archetype process. The archetype process against which
the process variants are aligned can either be created or selected within the focal firm or be based
on/adopted from an existing external reference/best in class process” (B. Muenstermann, A. Eckhardt,
T. Weitzel, 2010, p. 31), as is showed in Figure 2.

M. Schaefermeyer,Ch. Rosenkranz and R. Holten (2012, p. 5) add that “the archetype process that
results in transparent and uniform process activities specified in standard operating procedures which
are obligatory to all actors in an organization in order to create a time-, cost-, and quality-optimal way
of achieving the business process’ goal’. D. Beimborn, et al. (2009, p. 2) claim that “process
standardization ultimately defines a reference standard to which different versions of the business
process, e.g. running in different business units, within the firm need to conform”.

Finally, we can summarize all above definitions and formulate our definition about BPS. Business
process standardization describes the activity of standardizing a business process and it means
producing goods and services on a consistent basis of rules, policies and procedures, which ensures
consistent quality and more customers.

2. Application of Business processstandardization in Slovak medium and
largecompanies

In this section, we were founding out the answers on our research questions, regarding
application of business process standardization. Our research questions are written in Table 1, below.

Table 1: Research questions

Research questions

No.

1. How many companies from the selective sample are business process oriented and standardize their processes?
b What are the reasons for implementing business process standardization?

3 Who was an initiator of creating of business process standards?

4 Who was creator of business process standards?

5 Which information systems are used by companies for business process standardization?

Source: Elaborated by the author on the base of the own research.

For gathering data, we used the method of social research - questionnaire survey. This method
collected qualitative and quantitative information from a number of respondents. Respondents
included managers and directors and other knowledgeable employees. Then, the results of the survey
were processed by mathematical and statistical methods.

The questionnaire survey was carried out on the sample of 720 Slovak companies, which were
chosen at random. The overall response rate was almost 5 %, rendering 36 completed evaluable
questionnaires. Subject of the survey were medium and large companies in Slovakia, which belongto
secondary a tertiary economic sector. The target population reached 3 067 companies in Slovakia.

The first research question was dealing with business processes and their standardization. Many
researchers claim, that business process standardization is a key ingredient for success for many
companies, because it focuses on creating value in organization, and so leads to operational
excellence. Only by setting standards it becomes possible to effectively manage a large company and
reduce cost. This financial effect of standardization is the one that attracted the most
attention.According to questionnaire survey, only 11,1 % of companies do not standardize their
business processes, the rest of companies standardize their business processes (Figure3).
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Figure 3 BPS activities in companies.

BPS activities

11,1%

= do..m od...

Source: Elaborated by the author on the base of the own research.

The second research question(Figure 4) focused on finding reasons for BPS. The most
companies (36 %) reported norms as a main reason for introduction of BPS. The market (28 %) and
competition (22 %) were also too strong reasons. But some companies (14 %) wrote down
management optimization, more efficient operation of company, simplifying the introduction of
changes, creating a strong brand, improvement of quality, satisfaction of customer expectations and
reducing the number of errors and claims as other reasons for introduction of BPS.

Figure 4 The reasons for BPS

The reasons for BPS

Competition

Market

Norms

Other

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00% 35,00% 40,00%

Source: Elaborated by the author on the base of the own research.

The third question surveyed who was an initiator of creating of business process standards.One
half of respondents answered headquarters, 22 % external company, 16 % other — owner of company
or management, and 11 % subsidiaries (Figure 5).

Vyskumny Ustav ekonomiky a manazmentu
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Figure 5 Initiator of creating of business process standards

Initiator of creating of business processes standards

Headquarters
External company
Subsidiaries

Other

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%

Source: Elaborated by the author on the base of the own research.

The next research question found out a creator of business process standards (Figure 6).
Usually, business process standards were created by internal employees — in 81 % companies. 44 %
of this was formed by internal employees with help of external organizations and 37 % was formed by
internal employees themselves. Only 13 % companies use external organizations without help of
internal employees. And finally, IT — driven business process was created in 6 % of interviewed
companies.

Figure 6 Creator of business process standards

Creator of business process standards

M Internal employees

B External organizations

H Internal employees together with external
organizations (creating reference business
process)

M |T-driven business process (e.g. ERP, SAP)

Source: Elaborated by the author on the base of the own research.

And the last question asked respondents to write if their company use information system for BPS
and which one. The results (Figure 7) show that every company, which replies the question, use
information systems for BPS. Workflow management is used in 44,4 % companies, application
software in 16, 7 % companies and other information system in 38,9 % of asked companies. From this
group the most of companies use SAP, ARIS, DMS and own information systems.

Vyskumny dstav ekonomiky a manazmentu




Figure 7 Using of information systems for business process standardization

Information systems

= BPM software - business process modelling software = EAM software - Enterprise Asset Management
Application software Workflow management

m other

Source: Elaborated by the author on the base of the own research.

Conclusion

As was written above, business process standardization is the best method for filling customer
expectations, because it makes business processes in an organization uniform.Therefore, we decided
to find out how many Slovak companies standardize their business process. The results of our
questionnaire survey show, that almost 90 % of Slovak companies standardize their business
processes. The main impulses for introduction of BPS were norms, market and competition, and it
usually came from headquarters. In most cases, business process standards are created by internal
employees — in 81 % companies. Although, a half of these companies were paying for guidance of
external organizations. And finally, we found out, that every company use information system for BPS,
but information’s systems are different. The workflow management is used in 44,4 % companies,
application software - 16, 7 % companies and other information system in 38,9 % of asked companies.

As in this research are certain limitations, because our research was made only in middle-sized
and large organizations, not in small organizations, we hope, that it encourages further studies to
address questionnaire to small organizations, as well.
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Konferenéné prezentacie

Konferenéné prezentacie uverejiiujeme v pdvodnom formate ako neoddelitelni sucast vydania
Casopisu Vykonnost' podniku. Za dodrzanie autorskych zakonov zodpovedaju autori prezentacie a
vydavatel nenesie pravne doésledky ich poruSenia.
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Ergonomickeé aktivity s transferom inovacii pri.
vyrobe I pouzivani nastrojov v historii fudstva:

Spontanne inovacie s volnym transferom (do
obdobia vedeckej a technickej revolucie);

Usmernované inovacie s kontrelevanym transferomss
(od obdobia vedeckej a technickej revoldcie).
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Proces vyvoja ergonomickych ———

Doba kamenna (/ovci a zbéeracr = spontanne inovacie):
nastroje a technologie

Cryti staropaleoliricke zpisady viroby ks (4 ) Stipané nastroje levalloiskou technologiis At Bl Sl
mennych mastroji: (1 Pritloukini kamens Vyrobee pripravil nejdbive jidro (A, B),

o khmen, epdsob poudivany virabi vales nato edrazil vechlk (€ ) a jednim dderem ©
novych nistroji oldowanu a randho schey. vedenym do jisteho mista (D) odrazil
leenu. {2 ) Ohijeni kamenneho jadra kodk O8tép, visuné hotovy nastroj ( E ). .
nou nebo parohovou palitkou. Nistraje v
Fily ziklad acheuléenu, (3 ) Zpisob virohy A
Gepeli, Virobee si nejprve osekal pazourdt ARERe;
neho jinou vhodnoy suravinu de tvar o

lindru nebo pyramidy, Na jejich zikladnich
odraiel episoben andzomdnym na obrizks
cepele. Cepele byly polmovarem

| Mearstermae Tins
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Proces vyvoja ergonomickych aktivit

HrncCiarstvo - spontanne inovacie s volnym transferom

Bronze Age Artifacts

Copgright [c] Emch Lessing/an Resource, MY
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Proces vyvoja ergonomickych aktivi
Doba bronzova - spontanneinovacie s volnym transferom:
nastroje a technologie
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Proces vyvoja ergonomickych aktivi

Doba zelezna a gréecky starovek — spontanne inovacie :
1100-750 pred Kristom

komin urobeny
z blata a hliny

mechy, ktorymi sa
vhinal vzduch

1. Pec na tavenie Zeleza
bola pevna stavba

z trosky a hliny,

s kominom a mechmi na
vhananie vzduchu do
pece. Do nej sa vlozila
zeleznd ruda s drevenym
uhlim, ktoré sluzilo ako
palivo a dodévalo zelezu
uhlik.
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Proces vyvoja ergonomicl

Pol'nohospodarstvo — spontanne inovacie

Antes de |a creacion
aradeo, alrededor del 3500
e
precarios y limita 05
hornbres se imitaban a
remover [a Ilerra

by superficial con pa
Los primeros araﬁns
efan arastrados por sares

y  humanas o por animales de tro,
1 generalmenie bueyes.

Arado con el

_ exdremo de
hiemo, dal ESaID
X

Medema arado frisurco
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Proces postupu vyvoja priemyselnej revoltcie:

Od prvej po stvrti priemyselni revoliciu

Prva Druha Tretia Stvrta stupen
priemyselna priemyselna priemyselna priemyselna
revoldcia revoldcia revoldcia revoldcia i

komplexnosti

ez zavadzanie me- | cez zavadzanie defby |cez vyuZivanie elek- | cez zavadzanie auto-
chanickych vyrob- prace a hromadnej tronickych a IT sys- | matickych wyrobnych
nych zariadeni vy- | vyroby zalofenej na |témov, ktoré sa dalej | systemov v podnikoch
uZivajiocich energiu | vwuZivani elektrickej |uplatiujd pri automa- 1

wvody a vodnej pary | energie tizacii vyroby

\ y
Prva vyrobna linka programovatefny
Prvy mechanicky na bitinkoch v automat, Modicon
| tkacsky stav, 1784 Cincinnati, 1870 084, 1969
‘:_ o e ————— =2

1800 2000 Dnesok

Sowurce: DFKI (2011}
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Technicka vizia pokra
internet veci (ioT)
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ZAKLADNE PRISTUPY K'BUDUCNO! JAS ;
KTORYCH UPLATNENIE TREBA ZVAZOVAT PRI ROZVOJI T'E'C'HNIKY

ANTROPOCENTRICKY verzus MECHANOCENTRICKY

PRISTUP

(pri smerovani dalSieho postupu evoltcie [uadstva)

ANTROPOCENTRICKY PRISTUP: podpora biodiverzity v zaujme dalieho rozvoja a
prosperity fudského druhu. V podnikovej praxi to znamena uplatiovanie realnych
ergonomickych programov zameranych na bezpecnost a ochranu zdravia pri praci cez
kontrolované skuto¢né dopady rizikovych faktorov z hladiska ergonomie a prevenciu ich
negativneho vplyvu a prinosy z vynalozenych nakladov.
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Pudi, pozorovatelnéne na Slovensku:

Znizena fyzicka zdatnost' v désledku hypokinézy a jednostranného
zat'azovania PPS pri praci s pocitacmi;

Proces zostihl'ovanie pracovnych ukonov v priemyselnych podnikochs
vplyvom na narast negativheho dopadu monotoénie.na zamestnancov;

Zhorsovanie socialnych zdatnosti v priamej komunikacii fudi.
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Su publikované viacere do! negativheho vplyvu
zat’azenia pri praci na vyskyt, lokalizaciu a intenzitu tazkosti
podpornopohybového systemu (PPS).

Nasledujuci material uvadza vysledky epidemiologickych
studii za 25 rokov a ovplyvnil legislativu v USA:

NIOSH: Muskuloskeletal Disorders and Workplace Factors: a Critical Rreview of
Epidemiologic Evidence for Work - Related Muskuloskeletal Disorders of the Neck,
Upper Extremity and Low back. Bernard B. (ed.). Cincinnati, DHHS (NIOSH)
Publication No. 97 — 141, 1997, 579 p., 1-800-34-NIOSH (1-800-356-4674).

Zdroj je dostupny na ake'PDF subor na adrese :
http://www.cdc.gov/niosh/docs/97-141/ [20.09.2017]
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Etiopatogenéza bolestivych s
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e

pracou, prepojenie negativnych fyzmkych | psyc?ﬁ?:kych‘dbpadwmamestnancov —

/ Naroky prace 3
f Task demands |
- Opakovanie (Repeftion)

- Poloha (Posture)

- Sila (Force)
\"". - Trvanie (Duration)

NEUROPLASTICITA
NEUROPLASTICITY
- Kortex - area $¢
Sy - Corfical Area)
- Dorzalne spinalne drahy
(Dorsal Spiral Cord)

- Vendralne spinalne drahy
{Vendral Spiral Cord)

Mikrotraumy
Microtrauma

-Svaly  (Muscles)
-Srachy (Tendons)

Tissue injury

- Mechanicke (Mechanical)
- Ischemické {fschemic)
-Zapalovée  (Inflamatory,

disabilita
Chronic Musculoskeletal
Work Related Disorders

-Nervy  [Nerves)
-Vazy  (Ligaments) Chronické
+ Wyskum? muskuloskeletalne
—— - ?Research? TR
Tkanivové poranenia feere postihnutie

local or systematic)

v

Motorické dysfunkcie
Motor dysfunction

- Zoslabnutie  (Weafiness) -?tuper"] (gafe)ﬁ
- Nemotornost' (Clumsiness) ) Urvarrle , (SWE or)
- Unavitelnost’ (Fatigahility) :S;:esnost FFgrccc;SS)

Poruchy spravania
Behavior decrement

Spracované podla zdroja: Barr A.E., Barbe, M.F., Pathophysiological Tissue Changes Associated With Repetitive Movement: A
Rewew of the Evidence, PhyS|caI Therapy, Volume 82, Number 2, February 2002, p. 173 - 187.
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Vysledky anonymného monitoringu vyskytu a lokalizacie intenzivn KC
podpornopohybového systemu v hlavnych pracovnych poIbhé‘Gh‘p‘O'mocou
dotaznika (,Nordic Questionnaire®) v podnikoch na Slovensku kde su zamestnanci
exponovani jednostrannej zat'azi

Lokalizacia tazkosti Frekvencia vyskytu
podpornopohybového intenzivnych t'azkosti PPS (% VYZNAMOST
systému (PPS) Praca posediacky Praca postojacky ROZDIELOV
(n=1213) (n=3206)
Frekv. % 95% konf.lim Frekv. % 95% konf.lim.

918 /5,7 73,29-78,11 1581 493 7,57-51,03

682 38,2 53,79-58,61 1385 34,1 41,56-44,84
Chrbat (Thorakalna oblast) 463 56,2 3579-40,61 1093 432 32,46 -0,35,74

410 12,0 31,14-36,46 2324 19,8 70,95-74,05

657 338 51,40-57,00 2061 725 62,64 - 65,96
167 54,2 11,86-1574 1401 643 40,67 - 46,73
280 9,0 20,73-2547 1417 178 41,17-47,23
LOET 146 138 10,18-13,82 635 437 1842-21,18
109 231 7,39-1061 571 442 16,49-19,11

_ ZdrOJ (databaza PZS /ProBeneflt vlastne spracovanle)
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Faktory spésobujtice chyby pri posudzovani
fyzicke] zat'aze zamestnancov:

V podnikoch chybaju kvalifikované osoby s poznatkami z
pracovneho lekarstva, tuto funkciu €asto supluju bezpec€nostni
technici;

Obmedzené mnozstvo Specialistov pre.posudzovanie
pracovnej zataze (lekari, verejni zdravotnici, zdravotnée
sestry), -

— _—

Nedostatocneé vedomosti z oblasti ergonomie u
zdravotnickych pracovnikov.
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Nedostatky vysetrenia zamestnancovienu
obvodnych alebo zavodnych lekarov:

Sposob vysetrenia je ako u chorého pacienta s dorazom na
Internistické vysetrenie, bez zamerania na modifikovatelné a
nemodifikovatelné faktory prace a pracovneho prostredia;

Absencia alebo povrchné vysSetrovanie.priznakov na
syndrom karpalnehe.tunelu entezopatie a celkovo
funkCnosti podpornoBohybového aparatu,

LieCba bez neurologickeho alebo ortopedickeho vysetrenia
(obstreky, masti).

. . ’ - s F F e - -'- B o * . -'-. o By -
. 2 , r . , . - . r F. h F b y E!! . 2 r B
‘W b v . & ’ x“'_.-". \'-\.-'. h . . _.'.. r b . 5 "'a.‘_.__ \'\-
> - k'l ‘I'll'l - - 4 "'ﬁ > N 4 "] o b ’ b \'l. ‘l'll'l K A 1 ’ -
- L ] Wy ' hy A Wy ' 1 .11.'1" '11-l "l,,". o iy 7] b b,




@ VUSEM

e ——  PRACI?

M = . e

‘Niektoré véeobecné negativne dopady-
zdravie zamestnancov a ich prevenciu:

Priblizne kazdy piaty zamestnanec na Slovensku pracuje v noci (22,6%),
Co je vysoko nad eurdpskym priemerom, ktory dosahuje len 14,6 %;

Nutena zmena biorytmu spésobuje narusenie reparaénych pochodov pri
fyzickej zatazi a sposobuje rychlejsi narast zdravotnych tazkosti a ich
spomaleny ustup pri lieCbe;

InSpektoraty prace sa zameriavaju na kontrelu ru¢nej manipulacie ssss
bremenami pri ktorej saljSENERRIaVAES0 rizimnorézového poskodenia vo
forme Urazu a nie na kumulativne patogennu zataz.drebnych svalov ruk, kde
vznika najviac poskodeni (syndrom karpalneho tunelu, entezopatie).
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Poslanie ergon()m podnikoch podFa $koliaceho
programu firmy HUMANTECH z USA pouzitého na
Slovensku:

Work Doesn't Need To
Be A Pain!!!
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Na Slovensku pozorujeme snahy tecl

cisto virtualne riesenie ergonomickych
problémov v podnikoch v ramci racionalizacie
prace.
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V podnikoch sa pod vplyvom zahramcnych majltel’ov upredn ostn‘j'é"um'aF“Gvaﬁe
aproximativnych virtualnych metod, bez hodnotenia skutocného dopadu na zdravie
zamestnancov.

Casto je uplatiiovana metéda EAWS - (metdda ,tuzka papier”) vhodna ako prvy nastrel
hodnotenia pracovnych podmienok a tiez na vypracovanie prvotnej ¢asovej studie.
Tato metoda vsak nie je schopna posudit’ skutocny dopad na zdravie zamestnancov

V USA sa v podnikoch po tomto nastrele robia v pravidelnych casovych intervaloch
(zvycajne jedného roku) ergonomicke studie s dizajnom epidemiologickej kohortovej
studie, ktoré hodnotia skutocny dopad faktorov prace a pracovnych ,podmienok.nazdravie
zamestnancov. pa— -

Prva kohortova studia je retrospektivna a sluzi ako podklad pre d'alSie kohortove studie.

Tento postup odporucame aj na Slovensku
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Porovnanie vysledkov hodnoténie “prevadzky vc vybra

podniku na Slovensku pomocou metoay EAWSTLTVGHW’EIHW \Tﬁycl'r
udajov ergonomickej analyzy pomocou epidemiologickych metod.

Porovnanie vysledkov ergonomickej analyzy s
vysledkom EAWS pre pracovnu skupinu 4

Ergonomicka analyza

Zamestnanci s tazkostami PPS

Vysledkom analyzy Pracovna skup. 4  Ano %
podla EAWS je: . o e
16 bodov &0 znamena L= 40 978

Ze pracovisko sa . Navsteva lekara nutna pre
odporiéa na pracu intenzitu tazkosti PPS
Pracovna skup. 4 Ano %
(n=41) 17 41,5%
Pomocou ergonomickej analyzy s vyuZitim epidemiologickych metéd
sa zistilo, Ze 41,5% zucastnenych zamestnancov muselo za posledny rok
wyhladat’ lekarsku pomoc kvéli intenzite taZkosti podporno-pohybového
systemu.
yzZz ponmou metodiky EAWS tieto tazkosti nerozpoznala

Navrn riebani INOLAOH SrOOROMIKESNT DrOgramu v pOdnliy FRUSSRDER

In: Hatiar, K., Kyselica, O., Baran, D., Preventivne zamerany ergonomicky program v podniku, In: Jurkovicova, J,. Stefanikova, Z.:
ZIVOTNE PODMIENKY A ZDRAVIE, zbornik vedeckych prac 2017, Urad verejného zdravotnictva Slovenskej republiky, Slovenska
spoloénost hygienikov SLS, Ustav hygieny Lekarskej fakulty UK Brat|slava Brahslava 2017 S. 325 339, ISBN 978 80-7159-229-7

0000900¢ €
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V USA sa po prvom nastrele m ot i S TO R e OO icka studia s dize

retrospektivnej kohortovej studie, ktora zhodnotl skutocn' do padﬁkﬁma
pracovnych podmienok.

Takyto postup odporucame uplatnit’ aj na Slovensku. Nam sa tu osvedcila metoda FMEA
a jej ergonomicky variant :

ERGONOMICKY UROVEN NAROKY NA HE?IEIEJ%%E
TROJUHOLNIK | HODNOTENIA OPATRENIA ROVN HODNG TENIA

HHH MHH LHH

HHM  MHM

HHL WIMH LHL
HMH LMH
Hnan T

HLH MLH
HML

HLM

In: Hatiar, K,. Eisenberg, G..: Ergonomia pri prevencii chordb suvisiacich s précouv Vv ramci systémtvj bezpec“;nosti a ochrany zdravia pri praci v podniku JOHNSON
CONTROLS INTERNATIONAL, spol. s r.0. - OZ LOZORNO, In: Jurkovi¢ova, J,. Stefanikova, Z.: ZIVOTNE PODMIENKY A ZDRAVIE, zbornik vedeckych prac

2015, Urad verejného zdravotnictva Slovenskej republiky, Slovenska spolognost hygienikov SLS, Ustav hygieny Lekarskej fakulty UK Bratislava, Bratislava, 2015,
s. 257-264, ISBN 978-80-7159-221-1.
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Na Slovensku su tazkosti a choroby
podpornopohybového systému suvisiace s pracou
spolu s chorobami dychacieho ustrojenstva
najcastejsimi pricinami navstev lekara a
praceneschopnosti.
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Sucasna uroven prevenme tazkosti a'choro'b-sumsraclch s
pracou a ich vyskyt na Slovensku povazujeme za zavazny
eticky problém, kde treba uvazovat’, €i tu nejde o verejné

ohrozenie zamestnancov.

Preto odporucame aby sa tento problém stal.lhnametom Kk
interdisciplinarnym diskusiam k d'alsiemu postupu pri
rieSeni a realizacii prevencie t'azkosti a chorob
zamestnancov suvisiacich s pracou pri uplatnovani
automatickej tecrmirl_(y v ramci postiipu 4. priemyselnej™™
revolucie v podnikoch ha Slovensku.

Poznamka:
Tento material bol pripraveny v ramci rieSenia projektu VEGA 1/0235/17, (€islo na STU je 1461) : ,Systémova identifikacia
komplexnejswh predpokladov pre podporu prlemyselnych inovacii a zamestnanostl v menej rozvmutych reglonoch SR
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Dakujem Vam za pozornost’!

www.mtf.stuba.sk
karol.hatiar@stuba.sk
viliam brsiak@probenefit.sk




