CoBpeMeHHble NnoaxoAabl K
aHaJ/IN3y 3KOHOMUNYECKUX
3P PeKTOB OT poboTU3aALUNN

HeyMbIBakKUuH PomaH




AKTYanbHOCTb

e /IHTEepecC CO CTOPOHbI y4YaCTHNKOB PbIHKA K
aBTOMaTM3aumnm;

e Masioe Kom4yecTBo nccneisoBaHUM NoO
BJIAHNIO POOOTKM3aLMN Ha
NpoV3BOANTENbHOCTb Ha YPOBHE GUPM;

e HeaoCTaTOK KOMMJIEKCHbIX NCCNef0BaHN Mo
spPekTam oT aBTOMaTM3auUmMm B Poccnuy, kak
Ha PbIHOYHOM YPOBHe, TaK 1 Ha YPOBHe

dUpMm.

HanpasneHua nccnegosaHuin (HfS Research
Founder, 2018; Deloitte, 2020; Maria Teresa
Ballestar et al., 2020; Geng Huang et al., 2022, M
Koch, 2021) :
* COKpalleHue n3jepxek B pesynbTarte
aBToMaTm3aunm;
* VI3MEeHeHVe naTtTepHa MOTUBaL W
COTPYAHWNKOB;
e OMTUMIM3ALMA NPOUN3BOACTBEHHbIX
NpoLeccos.



https://scholar.google.com/citations?user=hmAg2UkAAAAJ&hl=ru&oi=sra

Knowledge, robots and productivity
in SMEs: Explaining the second
digital wave

Maria Teresa Ballestar, Angel Diaz-Chao, Jorge Sainz, Joan Torrent-Sellens




Llenwn

Pe3ynbTaThl

AHa/3 B3aMMOCBA3M MeXAYy NPOAYKTUBHOCTLIO U
BHeJpeHVieM NPOMbILLIEHHBIX POO6OTOB Ha ba3e
NCMNAaHCKMX MasbIX N CpegHnX npesnpuaTimii.
Boibopka 1515 komnaHmi B 2008 n 1380 koMnaHMM
B 2015 rogay.

[MprpoCT NPon3BOANTENIBHOCTU OT POH6OTOB
coctaBun okono 5% B nepuog c 2008 no 2015 roga.
JddeKkTbl OT POOOT3aALMIM BblLLE B KOMMAHUSAX C
BbICOKVM ypOBHeM o0bMeHa 3HaHuamu ("knowledge
flows").




[lpenmyLyecTBa ccnegoBaHnsA

e MHOropakTOpHbIV aHaNN3 BANAHNSA POO6OTOB Ha NPOAYKTUBHOCTL;

e /lJaHHble NpeAOoCTaBNEHbI FOCYAAPCTBEHHbLIMU CTATUCTUYECKMM OpraHamu;

e Cpe3 pbliHKA OT MasbIX 40 KPYMNHbIX MPeAnpuUaTUi;

e YyeT BCEX YCTAHOBNEHHbIX PO6OTOB;

e KonnuectBeHHas oLeHKa MPOAYKTUBHOCTY Yepes nNpubblib GMpMbI (CXoXas MeToA40/10rus).

HeaoCTaTKm nccneaoBaHuA

e 3aBNCMOCTb OT PeryasipHbIX CTaTUCTUYECKNX AaHHbIX (HEBO3MOXHO BOCMPOU3BECTU METOA B APYrov
CTpaHe 6e3 perynsipHbIX HabNoAeHUNI);

e He B3AThble B paCYE€T MOAeNmn pblHOUHbIE PaKTOPbI MMEIT 60obLUee BANAHMNE, YEM PACCMOTPEHHbIE B
nccnefoBaHNM - MO MHEHWIO aBTOPOB.




MeToaonorus
[locTpoeHmne rmnoTes

_|_

[1. YeMm BblLLe 06MeH 3HaHNAMUN, TeEM BblLLe MPOAYKTUBHOCTb

2. Yem Bbille ncnosib30BaHMe NMPOMbILUIEHHbIX PO60TOB, TEM
BblLLUE NPOAYKTUBHOCTb

3. UYem Bbllle CTOMMOCTb TpyAa Ha pPabOTHWKA, TeM Bbllle
NPOAYKTUBHOCTb

[4. Uem Bblle Mpogaxm Ha MeXAYyHAapPOAHOM pPblHKE, TeM Bbllle
NPOAYKTVBHOCTb

[5. YUeM Bbille 06MeH 3HaHUAMMW, TeM 6osbLUe Ucnosib3oBaHuMe
NPOMbILU/IEHHbIX PO60TOB

[6. Yem 6osibLUe KannTana y pripMbl, TEM BblLLie 06MeH 3HaHNAMM

[7. Yem 6onbwe Kanutasa y éupmbl, Tem 6onbLue
ncnosib3oBaHMe NPOMbILLJIEHHbIX PO060TOB

[8. HUem b6onbLLe kKanuTana y GrpMbl, TEM BblLLe CTOMMOCTb TPyAa Ha
PabOTHMKA

[9. Uem 6onblue kanutana y GUPMbl, TeM 00/blLle MPOAAXUN Ha
MeXAYHAPOLHOM pPbIHKe

[10. YUem 6osnblue KanuTana y ¢uMpMbl, TeM 60/blle 3aTpaTtbl Ha
obyyeHVie paboTHMKA

[11. Yem Bbiwe 3aTpatbl Ha oby4yeHre pPabOTHMKA, TeM Bbllle
CTOMMOCTb TPYZAa Ha PaboTHVIKa

[12. Yem BblLLe 06MeH 3HaHMAMIK, TeM 60JibLLe 3aTpaThl Ha 0byyeHne
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Descriptive statistics for manufacturing SMEs in Spain, based on robotics use.

2008 2015
Variable/indicator MNon-robotics Robotics All MNon-robotics Robotics All
Firm performance
Sales (thousands of euros) 12,527 24 DR 15,498%*** 10,117 21,238 13,115%**
Added value 2,245 6,151 3 Qg+ 2,433 5,143 3, 163%**
Exports (thousands of euros) 1214 8,051 4 458*** 3,553 &,066 4, T76E***
Financial assets (thousands of euros) 11,383 22 238 14,182**= 9450 19,839 12,29] ***
Productivity and [abour
Productivity (thousands of euros per worker) 48.0 65.4 52.5*** 46.9 60.5 50.5%**
Productivity (euros per hour worked) 26.5 35.3 2B.g*** 26.9 34.4 2B.9%**
Employees (number) 7.0 94.2 bb.6" ™" 44.2 79.3 S
Labour cost per worker (euros) 36,448 38,835 37,3187 36,000 38,995 37,191 ***
Expenditure in training per worker (euros) 68.1 100.0 76.3% 65.7 98.2 74.4%*%
Value process (% firms)
Innowvation (INNOV)
Product innovation (%) 11.0 4.9 15.8 8.3 3.9 12.2*
Process innovation (%) 21.4 10.8 32 2%%* 21.3 12.4 3.7 %
Innovation in organization (%) 13.0 6.5 19.5** 12.2 6.5 18.7%**
Innovation in marketing or sales (%) 13.4 4.9 18.3 10.4 4.7 15.1*
New forms of work organization (NFWO)
Innovation in work organization (%) 12.7 6.4 19.1** 10.8 6.1 16.9%**
Innovation in external relations (%) 4.7 2.4 7.2 5.6 2.5 0
Process innovation by new techniques (%) 9.2 6.5 15.7%%= 8.8 2.7 14.6%%*
Internet uses (USWERB)
Electronic commerce with consumers (%) 3.2 1.4 4.6 6.7 2.1 8.8
Electronic commerce with firms (%) 3.8 2.2 6.0 4.4 3.0 7.or**
Positive effect of Internet sales (%) 26.1 10.6 36.7* 29.7 13.0 427
Internet Technologies (TECWERE)
Internet purchasing from suppliers (%) 20.4 B.7 29.1* 27.4 13.2 40,7
Corporate website in own servers (%) 18.8 7.6 26.4 21.0 10.0 31.1***
Internet own domain (%) 6.8 21.2 78.1* SB.8 24.5 833 =
R&D Activity (R&DA)
Performing R&D 14.5 8.9 23.47%= 12.5 9.1 21.5%**
Contracting R&D 12.6 6.6 19.2%** 8.6 6.7 15.3%**
R&D Technologies (R&DTEC)
Technology committee or department (%) 10.3 5.4 15.7** 8.3 6.2 14.4%**
Technological change assessment (%) 12.4 7.0 20.4** 9.4 6.7 16.1%**
External consultants on technology (%) 10.6 4.9 15.4* 7.8 5.4 13.2%**
RE&D Resources (R&EDRES)
Recruitment of personnel in R&D 1.6 1.2 2.8 1.7 1.1 2.8%
Technology cooperation agreements (%) 0.5 0.7 1.2* 0.1 0.5 0.7**
Tax incentives for RED (%) 7.2 3.2 10.4 7.0 2.7 12.8%**
N {observations) 1124 391 1515 1008 372 1380




2008 2015
Hypothesis/variables {explanatory — explained) SMEs Large All SMEs Large All
H1. ENOWFL — LPT —0.018 0.119** 0.066%** 0.059** —0.026 0.034*
(0.009) (0.014) (0.006) (0.007) (0.010) (0.006]
HZ. ROBOTS — LPT 0.023 0.025 0.004 0.053* —0.059 0.032*
(0.040) (0.071) (0.028) (0.031) (0.055) (0.027)
H3. LABCOSTW — LPT 0.586*** 0. 482%** 0.476%* 0.204*** L5677 ** 0.565%**
(0.049) (0.109) (0.032Z) (0.038) (0.081) [0.035)
H4. EXPORT — LPT 0. 209*** —0.038 O.168%** 0. 187*** 0.141%* 0.194%**
(0.008) (0.020) (0.005) (0.006) (0.014) (0.005)
H5. ENOWFL — ROBOTS 0.059 0.114%* 0.122%** 0.105%** 0.159* 0.122%**
(0.008) (0.012) (0.005) (0.006) (0.011) (0.005)
H6. FINASSETS — KNOWEFL 0. 405*** 0.283%** 0.542%% 0. 408*** 0348+ 0.523%**
(0.047) (0.122) (0.022) (0.0322) (0.118) [0.025)
H7Y. FINASSETS — ROBOTS 0. 205*** 0.005 0.298%** 0. 279%*= 0.017 0.336***
(0.011) (0.025) (0.005) (0.008) (0.024) (0.006]
HS8. FINASSETS — LABCOSTW 0.518*** 0. 465%** 0.524%** 0. 200 ** 0. 430%** 0.531%**
(0.008) (0.014) (0.004) (0.006) (0.013) (0.004)
H9. FINASSETS — EXPORT 0.720*** 0.51*** 0.805%* 0.722%** 0575 " 0.729%**
(0.057) (0.084) (0.024) (0.040) (0.080) [0.027)
H10. FINASSETS — TRAINEXPW 0.087 0. 226%** 0.176%** 0.087** 0.112* 0.1e7=**
(0.049) (0.054) (0.022) (0.027) (0.051) (0.019]
H11l. TRAINEXPW — LABCOSTW 0. 225%** 0.256%** 0.22]1%** 0.2B1*** 0. 346%** 0.2Z78***
(0.014) (0.017) (0.009) (0.011) (0.018) (0.010])
H1Z, KENOWFL — TRAINEXPW 0.144** 0.264%** 0.158%** 0. 137%** 0. 170%* 0.150%**
(Ch036) (0.026) (0.019) (0.027) (0.024) (0.016)
Goodness-of-fit-indices (value)
MNFI 0.954 0.943 0.974 0.975 0.941 0.954
RFI 0.957 0.936 0.949 0.952 0.932 0.950
IF1 0.961 0.946 0.976 0.979 0.950 0.986
TLI 0.938 0.944 0.945 0.953 0.9328 0.957
CFI 0.961 0.953 0.976 0.978 0.958 0.986
BMSEA 0.076 0.080 0.044 0.064 0.080 0.033




Robotics SMEs
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Pe3ynbTaThl

BAnsiHMe po60TOB Ha MPON3BOAUTENBLHOCTL 0.4
3aMeTHO BbIPoC/o K 2015 roay (2).
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SaKJ/iroueHuve

-NMepemeHHbIE

HecmMoOTpsa Ha 06LLUMPHYIO 6a3Yy aHHbIX, MHOTME
nepemMeHHble ABNA0TCA KaYeCTBEHHbIMY, YTO N0 MHEHWIO
CaMMX aBTOPOB CJIOXXHO OLEeHVBAETCA U He AaeT ABHbIX
pe3ynbTaTtoB. Heo6X0AMMO NCMONbL30BaTh KOIMYECTBEHHbIE
nepemMeHHble, XapakTepusyoLLe pbIHOYHbIE NoKa3aTenu

+MeToponorusa

Mogaenn perpeccum npv npaBuibLHOM noaéope
nepeMeHHbIX Aat0T 4OCTOBEPHbIe, HarNsAHble pesynbTaThbl
Nccnesyemoro BneHus.

KOMMaHNI.

+-flaHHbIe

cnonb3oBaHe JaHHbIX FTOCYyAapPCTBEHHOW CTaTUCTUKIM NO

aBTOMaTM3aLumM n foxosam ppmMmam - JaeT A40CTOBEpPHbIe

pe3ynbTaTbl, HO HEPEeNeBaHTHO A1 NCCIeA0BaHNI MO

Poccnw.
+Mopaenwu -NMonpaBKka Ha oTpac/b
BkntoyeHme 60nbLIEro Ymcna nepeMeHHbIX 1 NoCTpoeHne ABTOMATM3aLMA OKa3bIBAET MOIOXNTENbHOE BINAHME HA
HEeCKONbKWX MOoJener No3BoseT OLEeHUTb KOCBEHHbIE NPOAYKTUBHOCTb HA PbIHOYHOM YPOBHE, OHAaKO Ha YpOBHe
3¢ deKTbl OT aBTOMATU3ALNMN. OTAENbHO B3AThbIX KOMMAaHUIN HEOH6XOAMMO OLIeHNBATb

KOMMNAHWUKW CMEeXHOro MacLuTaba v oTpacin.



Robot adoption and energy
performance: Evidence from Chinese
industrial firms

Geng Huang, Ling-Yun He, Xi Lin




Llenb

OuUeHNTb Koppensaunto Mexay BHegpeHrieM poboToB U1
NOBbILLUEHVIEM IHEProO3PPEeKTUBHOCTM Ha NMpriMepe KUTANCKUX
npeanpuatun B nepunog c 2001 no 2012 roga,

Pe3ynbTaThl

Ncnonb3oBaHMe poOOTOB MOBbILLAET 3HEPTro3pPEeKTUBHOCTbL U
3HEProMHTEHCBHOCTL, TakXe Kak 1 NMPOAYKTUBHOCTb
npeanpuaTus.




[lpenmyLyecTBa ccnegoBaHnsA

o CX0Xas MeToAonorus rno cbopy gaHHbIX (MMMOPTHAA CTaTUCTUKA);

e TpexdakTOpHad Moenb NPON3BOACTBA AN1A pacyeTa NPOAYKTUBHOCTY;
e [loCcTpoOeHMe pbIHOYHOW MOogenw;

e YyeT 0cobeHHOCTEeN NHAMBUAYANbHOW GUPMBbI MPY aBTOMaTU3aLUN.

HeaoCTaTKm nccneaoBaHuA

e [laHHble MO aBTOMATM3aLUMKN He ABASOTCA NONAHbIMY;
e iccnegoBaHMe 3a HepeNeBaHTHbIV Nepuroa.




Mechanism test {changes of produdtivityl.

Productiviky

[ZX] ()

ATT 0.1178* 1120 1125
M eTo AO n O r M ;I (0.0516) (0.0498) (00487
Contrel Variables YES YES
. Year FE YES YES
[lceBAOPaAHAOMM3ALNA-PA3ZHOCTL Spctor FE VES vES
paBHOCTEVI" (PSM - DID) Province FE YES YES
Contred Group 83,33 83,337 83337
Treatment Group : 4 146
Observations BE 4B 835 483 #1483



https://cyberleninka.ru/article/n/psevdorandomizatsiya-propensity-score-matching-kak-sovremennyy-statisticheskiy-metod-ustraneniya-sistematicheskih-razlichiy

SaKJ/iroueHuve

+-MeToponorusa
PSM - DID meTo/ He ABNSeTCA O6LLenpUuHATLIM AN pacyeTa

MPOAYKTNBHOCTW.
+Moagenwu
ynpoljeHHas Mmoesib C MCNOJ/Ib30BaHKe PbIHOYHbIX
Mnoka3aTenemn no3BonsieT HenocpeaCcTBeHHO OUEHUNTb
B/INAHNE pO6OTOB Ha NPOoAyKTUBHOCTb.
+-f/laHHble

Mcnonb3oBaHMe AaHHbIX UMMOPTHOM CTaTUCTUKIN He
OTpakaeT MOJIHY CUTYyaLMIO MO OTPaC/aN, OAHAKO
MO3BOJISIET COH6PATh AOCTOBEPHbIE AaHHbIE B OTCYTCTBME
opMLMaNbHOW CTaTUCTUKIA.

-MonpaBKa Ha rocyAapCcTBEHHYIO NOJINTUKY

CyLLeCTBEHHbIE NU3MEHEHUS B FOCYAaPCTBEHHONM MONTUKE B
nepunog BbIbOPKW AaHHbIX MOTYT U3MEHUTbL NOBeAeHMEe
d1pM No yacTy aBTomMaTU3aLNN.



HayuyHasts HOBU3Ha

e iccnepoBaHme Ha YpoOBHE POCCUNCKUX QUPM;
e BHyTproTpacnesom aHanns;

e AHaNM3 No MacwTady epupwm;

e /IccnepoBaHme pa3BrBaKOLLEroca PbiHKa;



nnortesbl

e [1py Hanbonee BbICOKOM COBPEMEHHOM YPOBHE NPUMEHEeHUA POOOTOTEXHWKW B BbICOKOTEXHO/TIOMMUHbIX
CeKTopax HanboAbLUVM NOTEeHUMAIOM NOBbILLEHNA 3OPEKTUBHOCTU N MPON3BOANTENIBHOCTU B pe3y/ibTaTe
POBOTM3aALNN XapPaKTEePU3YTCA TPyAO03aTPaTHbIE OTPAC/IN - HUSKOTEXHO/IOMMYHbIEe OTPaC/IN
NPOMBbILL/IEHHOCTN U CeNbCKOEe XO3ACTBO;

e OrpaHmymBatoLLme KOHKYpPeHLUMIO Mepbl rOCyAapCTBEHHOW NOAUTUKN B chepe poboTmsaunu (Tapudbl v T..)
MOTYT 6bITb 30 dEKTVBHbI B KPAaTKOCPOYHOM rOPU30OHTE - HanpumMmep, 4719 CO34aHNA HauMOHaIbHbIX
Npon3BOACTB pOOOTOB, O4HAKO B CpejHe- 1N A0/IFTOCPOYHOW NepcriekTMBe BneyeT 3a CO60M PUCK HA3KOW
KOHKYPEHTOCMOCOOHOCTM He TOJ/IbKO CaMOo POH6OTOTEXHMUYECKOW OTPacC/In, HO 1 OTpacnen - noTpebutenemn.



MeToaonorus

CTpaTterus no coéopy AaHHbIX: AaHHble UMNOPTHOW cTaTUCTMKK, RUSLANA, aaHHbIe HAY BLLS
MeToA: oueHKa BANAHUNA poboTmM3aunm Ha NPOAYKTUBHOCTL Yepes perpeccroHHbIV aHanus 1 DID. NoTeHUmanbsHO
- 3MMpUrYeckas oLeHKa BANAHUA rocyAapCTBEHHOW MOMNTUKM Ha NpoLeccbl aBToOMaTuUsaL .



