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o VAR BB B D R R S AL R G5 BB . 4k 1930 4F oIk 3 i Tl A 77 i %
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PR K W Tl & R e ARG . 7E 20 122 60 4R A0 R I B i WAL 2 AT, B Tk Tk
AR T B AR T 2 B TR B B ROR . IR IR T B B LR R SEE T R
(R b A 2 B A0 A 298 A 1a 5, B RO T M A S B B X — B, i I B T 3 R
2 G P B A R AL 48 R A L PR TS A5 T B TS LA A R 3 A T A R B R A B

© BTSN, BRI S RRE, b 2 A AW BR  H% IRIR A 220 B I, BRSO A 45
B R AR AR T R Y, T AR AL B R, B R BB K TR H AR o i TC I8 T 0 2 ST SRR ], 25 R 2 4
R GEHE B A TR AR TR B
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A 7= A 9 “ BL L — R £k ” (Mechatronics) 5 ML HL Ak B A 1 4 B0 A0AH B B AR R 38 28 L 7 7T
i A 0 B B A D BE 4 T, T LR R 0] BB /N A SR B T A R R B SE O 2 A A 4R
AVEAE BB . XA — DR T E B ROR W B LSS R R RS T AR E R B
B (1 Ay ST H A T DL - il B R T BN A AR sl (BT B, 2014) o B T ER Y R KR R ik T
T Fofr df 2 R AR (5 Tl AR 7 R A B S 1 (The Law of Diminishing Sizes) 75 LA 5820 JE 7% o M 20 {H:
20 90 AEARTT U L A 72 2040 R A= 72 5% 45 T B Ak (Modularity ) J50R Tl 4= 72 19 £ S IE 2L X K H g
T AR 7 MR 8 P TE AR T AL R A 7 0 B e R TR 2 M A S TE GBI 2 b FE AR
PR T A B 2 v | O R 22 1 B R A DL A P B Bk B 2 A 18 A T, DT i 7 R AR R S 1
R EF, Az =2k i 00 T 4 R o e 0 R v

PR TE A VAR B BRI B T, 2 7 e R B S T N DT AR v [ R R 5 A R 2 R o 1 4
1o, Rl 0 23 R B A ol 4 AN A e R RRE T 0 R S A B B B R ) R SE S 32 5
(R 528 5 ) W AN B PR3 o X T a0 — b Aolk 8 B 52 5 |, i olb o] DL3E i AR 7= B3 48 88 41
2 R R A5 T 2N X, AR AP AR O A L, L el A AR AP AR O I T ST O Y S S R
Jae B R E” BN EE LT T T iR 2448 2 . L ERP AU A AR Az 7= 4 B
AR IR e NS B RGP A BT A B LA Y 2 905 B S5 1
RS B E

FE A Ml 38 2 1 2R B AT AU ST T U PSS B AN M 1 R T 338 5 BN I
PEHDME DL o 28 Ly O AOH 0. AT 48 5 0 AE IR ARk B A R, TRk B TR &4 1k
st f . M T AP SR, TSN AR RN &R s mshsn. HgT
Al A A 7 sk R AT LS IR S T 3 G A AR R HB v T 0% 43 IR AR R 43 S R R B
F 57 0 AR IR 2 F B A 23 48 O () R AT DR e A R — A 3 I R S B A 2 AR A ]
g HRA B8 KT ANB 22 PR 0 a2 S, ZR G0 v bR S i B AT BB R R 2, S R R R A RS B R
FEARAE I, A0 R 45 AR S K A 0 0] BEPE AR [R), AS B e PR AR K M R, SR A BIIRES B 5 KA, KB
SRR BE & A A0 E AR /N o BEdE A PR (5 B B T LM 5 e B DL KR H Ak 2 BT LA BB
AR e B L R R O A R G M RGBS E A NRE RS KA KA IRE AT g R
A7 TSR A B R ML — AL, BRI ) Bl B P R G R G A SRR 1L (E B
H0. BXFFH LG M F R RGP RSB R A e 2 | SO S BUR AR R AR/, A4
ARZS I T REPEA )7, B IE R AE X — 3 X b RH e PR R T A T AR AGRAE

A TE U, WAL AL AL F Ak 2 F 7 AR 30T, il 55 56 4= 0 A 0 6] T3 3 AN i M 10 T B, i 2
L T AEALAS P B 38 A A5 8, Al 7 X6 7 3 A o 8 M i e =2 28 DL “ B4 " R FBE . o
b, DA 19 2 B f A A R A S T B T, an AR A DL B L BUR S R R A # T
SF HE A oMl R S R RO T 3 R W P S N R AR L (A TSR ] b T B #E C TR IR T
Yy Ko i Ak A AR A as (45 S A5 S A% R RN PN S X e T S B e MEAE A R . 5 k[
B, A S B B PR 5, X — B R b 4 AR et T MR B RE TG T BE Lt E A,
DA TE A8 S A 4 AE A X S A B L i Sl 5 i UK X R B R o 4R A B R AR R T HE KD,
R, TEALA AL AL H A0 R0 AR B AR S0 38 0o 15 2T B AS B M 1 T B 2 SR TE AL AR & Hh A

® PAHFESH ], E A A HLBOT B LSS BT R R LS DT AN B, R B, 58 B2 BT G 9 14 R i
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AT AL A 2 B TR R A AR A R X — R A RS R AT L

20t 22 90 AR AR 2 I Y EL I 0 4 i, N AN A 2 A% i BE A B AR R B, T HLSE B T 2 4K
k. IR BAERE A5 BRI M Z R0 S st PR R AU B T 48 /28 5 %0% it H A B T4 7t
A Ml B AR 5 I B A AL H — R Al R R R R, BT AL A O AR AR DL RO X S PR b R
o AR LR AR B AR A B AR Ty Tl AR AR ok B PL AR R AN E L 15 EAA R TR ) 2
Fh Al R PE A TR N WAL L PR o B E R E B EE TR, O AR R A R
RORAE b 43 Sz 4 th 45 3 00 A2 R R o 3 OE 2 20 28 90 AE AR LR tH R 4 TR R AL G2 L T 43
T J 4 Bk A 77 W %% I % T.)~ 2 BR 4K (Globalizing Factories ) [ 4 AR 1% %5 . {5 5 15 /4 1 19 19
R T RGO A A AR S A HE B R T 5 L . R R AT L
i AT e T % Tk R LA A R A A AE M R AR A T AT S B0 AN B T 3 T R 4 11
B v R A% B mT L R AU A P S A R AR RS — Bk T N 2 S B M R AR
AL TR IR A TRRORE AN X Rl OR B E PR . X 2 AR OREMEAL L KB B TR AR B IR KA E
HE B 1Y) 5 oK o

PR 2 AR RFUEAL SR AR R BT AR B R 2R 00 A R B A e EE RS A
. B B ) B P I I A R I R R AS AN G i AR BT A 7 i A T A B L BLIRI AP 32 5
WA LT U AT B 0 RS R AT RE . LA R A DR £ i R S AT X R R
W 2 ERM R GG B AT S 3 R H 45 R 08 A 80 A S0 SR R st T LAAE SR
Fomh b P P o s NG R PR A — IR 2 BT AT e E BT R R SRR B LR,
ANTE FHLER AR F N A5 18 B2, AR 6] T A —HIL 3 42 AL —AIL 4 42 , B — 1R B30 52 4 A 3 3k A B )
N TR RE i T4 N Tx 5 A 7= AR 2 IR G 8 D2 BB IR G, Y E
TR RS AR FR LU AT BE X Ry AN 2 M 7 A 0 AR TR . DA i R BT AR A R ), R A
DB T A8 B B 5 L S MU Y SR AT LA, A6 fE 0Lt 5t o S P AL B S b B A8 AT, DA
PR Az 7 ok TR A8 B ik T A s o O Ak ol 0%

AL b XA s P T R U R B TR AR AR AR AR . R BIR R TE
B E BECR N K& R SRR T A A PR el R R A V55 A I A IR T Y R R
PRz AN W32 &, i AR B H R % . TEECF AR BOR S R | AN AR TE B 45 ™ i e i
B H kA 2R MRS B, 17 LA g R B RS T S RV R AL T OV O — B0 BCRE R R A R
PR T LA A IR A AR RUE A Tl % R 4 S DR A BT AT Y 55 B i v AT £ B
FHEAR GE SR A E 7= (Integrated Production) [ 2 BEARAE . 7E A Ml 0 F Ak B b, RAXHL AR 1R 3R 11
A FE 4 AR A5 T 7 1 8030 R0 0 O 8 — (9 £ IR A% X, AT L A0 40 ol 55 7 5 0 ke 5% v ) & S 30 19 £l
AT 2 GE R A Ml 20 2O ORI e SR A 50 80 AL L A5 B A% XA B8 — R AU Ak B A il S SRR
fhBasE T 3.

B —RBCF B AR DI REFE M, e KB IR 55 F 5 A R0 P B D AN . S TSR
J2 38 Ao 2 T TS A A AR 7 R AR £ Ml 1 B5OCHR B 5 AR 5 N T AR I AR T, R R v DA U B
SEARRY AR 7 208 Tl IR R Tl App B 7R 5T, 2 0 52 2% 9 Ml A 7 B A5 DUBR Ak A% i, DL S B
HOE R B AN 10 SC A T, R AR N4 —HL 2 (BT ok e B I AE B ) 32 4 T R RE ) 2% b
il 7 A AR S5, s 30 ot A I 3 45 BR T 22 ) A B | 4 AT BN O R B, LA KR e AkiE L B KRR
JEE Bl T AN B M o AR SRR A O 2 Al B A5 B b 3R R SR T Y A A AR B b RS T
REH 500l e VR Ay SRR B 4, O e 400 1 B A0 AR 7 R RO I 4 4 5 B DL AR IR R X

32



TR 20nsza

56 JRORG 1R B A B IR A 7 T 5 R O T AT DA S S HOHE G T A AL —— 2 5 s s iR
sty A ] 45, AR A Al A 7 B I X 1 5 SR B L FEAT A B B8 3 AT O B e A e PR B I T AR
o S bR, 807 A LS BAE 5 HOAR , o il Al M B 42 ol R 8416 07 8 ) aod A 20 B A, 9 1T LA
TS5 HOR BB T E B S e R R

F VIR T AN [R) Ik S0 A ol 3l i A5 R B LA AR T, A i 4 ST 4R ) AR 48 A T Bk B R
B EE A T Tolk 4.0 fE B H 7 R BB 2 E e af 1 iy 2 fb, 4% 18
WK A 1R Ml & i 20 2142020 45 Tl & R 4 5 ) B9 WL A, Tl 4.0 B SRUVRRAE 78 TF B R G 30
Pl A A FEBE ) 19 R e MR8 T o B AT IR A UM I A b BEEE A AT 2% 09 RE N 48 R 48, 15 7 S5 K
Ry B SO 5 2 S8 R SCAE AL T UK A A BRI T 5 28 B e ER T — A i R B
AW

*1 AEREAIERERTX R ERE
Tolk AR PR TS i B 7 2R g 7 3

A AR (b ) EHAZS (AN | KEZS (A sh)

Tolk 1.0 1784 4F Z {5 R AR AR & | ER W RALMAE BT | T 2B Mgt | #eE

B 3 4L BRSSP EE | &
Tolk2.0 1870 4F it B35 — 477 | IR EREAILGE | T A S WA | Bl oLis
28 BLAE 3€ [ v e AR 4 R AR E BR%

Tk 3.0 1969 4F PLC( P 4 2P B4 | H A R A MGE | M FAESEH RS | IS LK
488 ) Modicon 084 i/ B REHL & &M | (EPCS) Al ¥ I
Jin T S 4R LB, B | 3T RICERP) B4

b

Tk 4.0 20104F 7 H B EBUNE S | A7 iR EHR S 5T 5 S R s B RS, BT e
(R AR R Mg 2020) , 20114 | 4 7= (ADP) B9 fif B 7 2, 15 B W0 31 R 42 (CPS) Ay B4l 4» HT 1
VR 25 ) I IR R HUA A M2M S 455 R G, 7608 B0 BB 43 B 38 4 19 i A o S B T 5o
S I A5 A R il ok o

BORLR IR AR 4 R 1] Tl R TR 21 212020 4F Tl & TR A5 —— B0 A I AR 1 Tall Ak ) S5 AH G B bR

B WAL R Tl 4.0 I A A9 BB 3 , Tl 2B 7 v 5 B &R 19 4 8, AN AUAREE T Tl 2R 7 07 53X
B AR AL S I T TSR Y P2 TR IS . TG SR B PR AL A f] S B AR R AL R I
B IRAL | DL e 2 )5 BB A R B A , 2R 48 A PR AR MR Dy, A 77 At LA 42 P it 72 1
33X ] Pt R A o A T AR M A B R T A e AR AR AR 0, R — R B A R S A R R
B2 4R ] 5 2, Al A 7 e P 0 R A R v B RN ook T A (S B A N E . AR X
— AN E PR R A, WU SR IR S VA T O S A T 315 R .

M. BEEEFERANBMEE H K

JUAE LRI Hroek G2 0 Tl A2 7™ AR AN 2 U0 £ B A )™ 1R 2R 0 R SR AL BR T ol o AR AE A
S R Y R, B AR P R R R AL 2 A AR R A AN A i Bt 3 O A R E
BIPE R o AEAE b 2 0K 3l B B9 B 7 A SOAS — Wi 2 fe o 2 35 B9 SUEOT 6 o 6k T Rk A
FEAb R 55 ., TR RE AR 36 Tl 5 A5 B BN B E PR 2 8 . A R AE I, B0k o0 0 A O W] A8 1) 2

33



BREH, AR THEEEREFSHFEFLRE

N, 50 R A I B A SR R b R T T BRI Y 4 mi i A 59 B ) T 3 RV T I 00 R R
(Goldfarb and Tucker,2019) o X} 17 37 38 5y a5 #8 A 8 2 P (838 06, AN A8 R 5 BB X 5] F Tl B
AR B RVRRAE T LA B S T R 0 A i BRI . AT, 56  REE N TR e AE
R IETE 2 BT LSt i A 207, O 4 R — U " (Mills, 2021) o B —AUF B A 1K &
DL“BRHE +3% 457 MR AE B R K b 5 IR T2 BT 2l Hh 3 A o SR T I A S A T TR 2 s T A T
RIS = .

1L “BiE+ 8 —EREKRZHNXE

Bl TSR HLE AR 1 AN e A J A 3K B0 K I T D AT HIE B A BE AR R R AR s LR N 4
AR B R, A Al HR A A B A3 B R B A RO O A A R AR 5 RIS A AR B R T RE
DLECHE S 5 DL 4 o 5 S BE + i 3 M5 B AE T IR R B AL B . X — 1R R TE B, L 4l
TE B T A T] i 4 B AR A0 A o AL 0 B2 A E S HL AR 0 B 3 Ak A R 1Y I R T S 1 3 A
77 2 o S B B T AR A R B — RN AL R BT UK B ) (PR B - 2R A W - al R, 2018) o LU
RO+ O B, ) B A AR A B s A AR S AR EOR B R A b X AN i R P A R
T3, A X — I A B A 7R 2R 1 32 SRR

TE B+ 4 AR R b B AR TE R AR TR, I R — IR B R —
AN WS A A B A AR R B+ T R X — R R R A S MRS L9 K R A Y R
HLUL S WIN g £ fs Je o ) an, MR H R & R RRAE | 3X — 1A R AT 45 S AT+5G , 76 4444 RRAiE
b AT A o B T A BRSSO SR R TR TSR 2 AR
R A A N R S A e Y R (1B 8 A 20 A S B | A - QY LTI S s - - 3] SR L L R 2
AN . TE RS+ R R b AR Sy B IR Y R I I 20 R AE AR AR R AR O L R B AR
B, 5 R AT D) B 00 SR AR B 3 Mk A A 0 L G B A SR B RS A T I B A R
Tl R B A B RO 92 48 5 o0 A BT AR A BT R A BOUE S HR S L X — R YIE S R T SE B
Bl el g% o R FOA TR 58 AR S B R A K L Bk Ak R AR A L T S e 0 B ) AR
SRS A B e 22 05 A X T DA B P A SRR R . PRI, Jones and Tonetti(2019) /™ 4% X 43
AR Ry B IR O B AR S R SRR B R R AR AR B A R e B BT ) T B, B
WA B BRI N 3 A ) T AR e A e R AT R Ak 2 R G 6 I JEL AR RN 4 2 7 A R 1
SR

SR T A i T — R A S I A B B At [l B OB R o8 B AR BLAE PR AR R L AT R A AU
AN o P o B N 0% 2 R AR AR — P B B R O R — Oy T, T 2 B AR 5 AR R i
Tz o R 3% Y I 0 B T OK L VR R 4R R E HE YR R E AT LU AT 28
i R U5, AR 3 228G 5 O — 5 T, 3% LAY AR R RN 4 AR R 3G, 5 BB R B R
SRS W 3G 0, 32 42 3 P BG I SO W 5 A A R R SR O, AT R 2 M (AR e M AT B TR A
B AR BE B R BT IR I 22 R RO T ORI G, B A A% R T B A BOR 7 A
I FE G, H P A T A A2 2R AR A R o S R RE L ) A A i B A T R R R ) B
A8 iy 1 A FIAEL T SRR Ak 0 B0 A B T B, DT AP Bl B + % AR ROR B R o 3 i T R R Al
5 RN AN W AR R R 00 SR, AT AR R AR G I BE B R (CAn B A% b I X B EE )
R (I 5 255 ) o B8 Bl + 3% 70 & A i H R S IT M TR T EOR R R
Bk .

A TT ) TR AR, BSOS RN 3% 2 A G 34 B T AR AR AR AL
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B, 70 B A B 0 o ke YR S AN 22 R Ak 4 T IR 0 a0 B e A AR LAY R
LT R o R RS R R A Y 2 A Ak [ AR R B RSO B R AR DR S R A R AT AR
KA BRI A X G RO SR B T IR RN T RS A VR 0E 45 ) S 5 92 B W U 3 ]
PR B AR G o EE AR . N TR RE S Z AT S LR e Ak B A AR AR D3 3t 2 A 14K
FE TS H AE BOAT 5 FIAT 5 [8] 59 56 22 15 B o1 55 AL B At o A 1 5 i 2 AT 5 O 6 08 i 5 91 2 (R
X Z IR S W - UK, 2018) o N TR BER GRS | IRl B S T IR I 2R e 4] i B L 2
PR R, N TR AR R GO B RETE S 5t h A B4R T, A — AU B+ TR BAE IR RN B
i SE PR b AL T B R R MR R A N TR R A AN e R T T PN A, T R LS B K A
IR B E AR B RCR AW & o

MIEIEE 5 B R R WD TR RN E LUK 2 O i il fe . O T RABE 2 5F
PREE 1 T BEoE B A7-68 0 T 5 i =5 2 LT ST IR Sl — R i 5 ) A A ) 2 v A X
e B LURCHE ol R SRR = 8 07 U X — 3 4 Ty 30 Z A R ELEK R RS Bl L)
A AR 5B X T 0 [ LI R A 2 ] A DX — A (Mills, 2021) o 5 AR LUE SRAT T F 4
117 L2 T 2 B 1) 4 v A XAl it B A AR g A 4 b A SRR IR IR ZR R RE O VR T . AN AT LA
T2 P Al 8 i B A BB TR SE BB S i A Ak PR Y [ 0 R R R b Y 204t 2 O F B
REVR G FE 9% o Wodls AR 0 By 4 v o0 A SR A 2 T — AUME BAE PH AR R T 1E A A I AR Y BT
E L) P ol 1B Ay ST 5 €1 SR | BYAE- S a S /07 S LR | B2 S el 1 BRI PAN K I R2e  IRET O
SLIAE B A A LA BEFE RN ) SRS HENR 23, A TR 5 A TR SR PR sl — e SR By
A SRE VR e 1 WL A 1A 2 000 PAY B 42 38, ol LA A Jo A0 A 77 G A T DA A 7 i 22 16 TP ok 22 HE 8
2531 B AT 7 A AT LA AR B A 7 e AR e T IR AT BT RS v, 3 WY LAk — 2D 4R
e A5 BV 7 Y S 1 A A T

LAMEMNHBE—EREFERRB RO AL iE &

HOB 52 28 1 BOHie + 3 4 IR R p e 4 F Y, 2 a2 7 OB 98 DR 2 M5 8L U =R A
B ZR AT RE o A0 9028 U 1 Sl OO AR 7 B0 3 ) v 9 2% RO 8 2 TR o TS 8 E TR — A
A S A AR, A7 O AR AR B R AT A TR AR AT R A N A 5 5 2 R A R KR
JEE 3 1 B AN 00 G P 0 ARAS )RR A AR A s g RV [R] 545 R o 3 SR B 1 ok TR AT g
7 KA AT RE IS o TR S O Y R 2 AR G R R 22 2 i B IR 2
b 2B 7 AT AR AR B T D028 B S b B9 R B E R X — U B S TR BUAE TR R R

By 22 55 0 e R A b B AR Y LS T R 3 MO IR G B ) SRR W £ v 4
fiE o By H AR TR AE 25 287l DL K A% Fh 2 50 A7 O, FAS B A )™ 1 21 2080 W8 U A G 4R T 2R R i
SRR GE R [ R N o s B AT 2R R R R T A S (A1 W B A% SR AT D s AR R K Ak, S B
B 42 2 LA KA L b L B O 2R A R RCR B i R e AR R (TN IR AT 5, 2022) o TR AL,
B0H 5 R 22 BT LA W R A BT AT N 2 RTINS 18] A AT R RIAT O R R a0 e A TR &
i Bl A4 i S A A S R OR AT BE A 56 AT A T RE AR N B E R R EAR SIS . BB R S
T Al I T AN T BE A A R, LA S PR R S B PR | A b IO R L A R
TR 4 22 i K Ik B B T RE o B Bl ELHR Y e R ARG TR 1A A 0 2 1] R O 2R
PR ] LB I B 2R R DR AR B S A L R AR S 0 R P L R S A O R 2R
T, < L PR 5% AR AR B A5 TE R R I A O ik 28 A T R AR 55 ol 7 S — I 30 T 0 ok g A g
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Ko ARG i b T, K R B L A i A R AR B 0 B R R vk S PR AR — i, i
PR — ELARAS A7 55k FUAS A T 2% B0, e T DL 37 DUEROHE +F 6 SRR B BT 3 2B T, R AN ELAT L
AP AR T R R AL T i HLRT DL AR BRRR 1) A A T AR S, R AT R S5 R s o — T i,
FETH P AT B IR T Sy BB i R s T Ry 38 43 1 RIS 5 AR A G I W 1 B Ak T SR B S 3E
Y1, 0 9% A5 B0 SR R BE 5 A 7 ad B A 47 15 BB R 28 X R s B AR e i Rk = LR
SR R 2 0 R AR 7 AE PR R SR A M B . 2 RE AbORT B B Ak 1 T 2 2 i £ BUORTAE R IR A B
GETE T — T I B RN B 2 HIL R R A S AR R 22 IR T R A AL B i
Bz B T o AR XOSCEE BRI T, W S TR S5l i 2 A 5 S A R A B I Tl LI ) A
AR T S EK,

MK 20 22 90 4R AR 1 FL I 9 S A% Bl LI R B 45 B AR 7R R TE T SO B e M D e kAL
A B0 7 b i TP o X e A i P T A T B A X A Rl SOk IR AR T A I A iR
S5 AT Ml 9 AN B T T R ) P R R A I o D AR R SR R SR, AR 1) BT I
U Z A BT H R SR 2 B AR B AR, 4 P PR PR 48 T OAR B RS S8 AR LB R AR | IE
BEAR b 3 2 AR B BRI LB A TR R A 55 b 1 & R, an A R R IFE LS B B LU AR
il i 4 (Goldfarb and Tucker,2019) o X B BE 33 BT 24 F AR B W, B KA O et 7 T REAR 47 b fig
HeAg Gy b B v R M AR I# 2S5 ER B S B OR X FR ) 8 X BB R K MR T 1L 558 5
b R T A A DB RS, 36 TE BRAS R R £ A e AR SRy A B A 56 UE B AR TT AR O T R A8
S Be F @ PR 05 B, LUK 72 B 24 R0 BT A, 1T 19 465 32 A AR B4 A1 B Ak DU AT L3k 1) 25 v A i B g
(Catalini and Gans,2016) .

MARZAS FyF, B 35 K 22 B ATE IR 55l o 4 2 30 58 S 3 AR, 32 80 5 DR g 1 3t ol R R 55 Ml 1) 2R
7705 AL FRIEAS ] o R 55 Ml 08 A 7 ik B RN SR A FR R — Y, IR SS AR  a RR BAR B AL R g e
1 AR 5 A — A ) 3 A ) T R SE B A A o — 7 K DU IR S5l S [ T i
(8 7 R AE gl 2 2 7 5 0 B A AR LA I s ) — e 2R S AR B A b 2 T T, PR, DA
PEALES TR A . (H BRI B 2 J5 3 0 4 il 5% 90 SR ) 4 AR 20 IR 55 b 1) R AT L S TT LA G
BT IR 55 “ Pk (Embodied Service) o ) 4k 9 K2 807 ity 5 55 503 B 4 0 2%, AR AR
B AR 5 B I Ak R L AR BRI B 2 PR B SE PR IR 5, A R AR AR L WAk
V1) R 00 A= 7 2o A A ) BAR 3 T R T 3R T A AT AR T o — 7 R A A e R R A R Y AN
FEME . 5 A R il B AR A AT DUKFE  BSOHE +3% 7 S B S Y R LA RS AEL R 8L 04 1 3l
N R R AR 7 11 B | A2 Sl a0 71 i D S S = I/ e T 8 i i 5 = S 1 O €40
R FE TR A SRR v AR I U R A 2 M LA ST R S Ak R L B T, S T R AR
B 55 b AR AR S B AR 7 A AR B AE B R A o XS L, AR A AR A AR v aE A ML
BLHL — b A5 e Ak 45 7 2B 4 48 A A5 18 AR AR AS 10 8 1 19 0 35, (0 DG 48 J2 £l [ 19 A B 75 3R L3R
S B 27 b ()T B T OR L T 3 A R e A e 1 A A A T T O A 2R I RO B T T B
ZREACAE B 1 18 Ml A 7 T 1 O A R R, 3 S AT 4 A AR 7 URE HE BLTE T W0 AR ke
SR IR B R B AT B DR R, X T A A T T T R B T AR R Bl B
B AR, < B30l 3 2 A 3R 114 Ty BB T A B 22 b A R 7 T B3 A ol P 3 A AS 0 A G A Ao AR A L R
T, AEME LAAR AR 55 b 00 B 3 e i 267 1 R LR BT AR, — UM (R R 2D A 7 N AR B A 2o R 1
ANHfE M . IE R AN, 20 22 90 4R AR B B R X AE GE ok 198 E E B TP Rl IR R F
(R &S P S e YN I Y L R A P R AT 17 N P R o Y 4
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(Perez,2009) ,

JRUAE AE R 55 A 3 ol w9 VR O SAOAS TR] AR TG 8 2 7 IR 55 ol 340 2 7 4 3 ol , DA B W 3 1Y) il
G R BB A B AR AR R Y R TR R AR B L A T 08— AN B PR Y R SR O — FOR B E
MR R 3 — i B AR B A IR R S B YK ROR RN & R AR
Gy TRAL S T S MRS 40 8 o T 300l 1 1 R 0 Ak A T A8 T R s 19 15 2R AR (ELTRD B 5
KT AR ST T 0 304 4 4 OBGR AR 5 568 = 5 P08 553 19 N Bt 2 1, FE X O E M A 3
fif e 2Z 5, Xon1 & A o R A R B SRR T 0 R Ge A A BT AR T O 58 TR) L B R PR R Y
SR VEEACAR B W SO A ) RS A X R kA TR Y AR RO ANZE K R R B2B
HL R B2C HL RS (BS BE A AN EVE RS, T H R B N AR B e A RIE R
G B 1B A A B SR M W L Rt R 5 N E I & = ol =i NI 2 o A Sl TS €/ BT
RV EsF AR 5 BE 43 M B A5 A B A 0 2T 5 AE RS Al N AR P IR B TR D P O T A B A e AR v, e A
P S D R M A B T g R B Al A 7 RN A B A R AR A B B A SRR R B
B HE— 25 T bR T W BRI B AS B M K 0 SR ol A A G Al A PR 4R R e R
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Uncertainty, Information Production and the Development of Digital Economy
YANG Hu-tao'?, HU Le-ming"”
(1. School of Economics, UCASS;
2. Institute of Economics, CASS)

Abstract: This paper attempts to answer the question: why does the digital economy emerge? Our
basic idea is that the high efficiency of information utilization is what constitutes the digital economy. The
core function of information is to overcome uncertainty, and the development of digital technology and
digital economy reflects the techno—economic path of overcoming uncertainty through information to
optimize economic efficiency. This paper draws inspirations from Marx’ s theories on the intra—firm and
social division of labor (i.e., two types of division of labor theory) , and proposes the following
explanatory framework: division of labor—increased uncertainty—information to eliminate uncertainty—
further division of labor—another kind of uncertainty-removing uncertainty through more efficient
information. We argue that in order to standardize the use of information in large scale, firms should
“encapsulate” information as instructions embedded in machine systems. The development of modern
industry from tool machines to mechatronics and modularity is a manifestation of the “encapsulation” of
instructions. However, in the sense of social production, the more successful a company is in
encapsulating directive information, the more complicated the division of its production chain becomes,
indicating the deepening of social division of labor. In this case, the other two types of uncertainty faced
by companies become higher: one is the managerial transaction, that is, hierarchical management and
control within a company; and the other is the bargain transaction, that is, market transactions. This
requires the enterprise to reduce uncertainty through a system of information production that covers more
subjects and a larger spatio—temporal area, which leads to further division of labor within the enterprise
and thus the deepening of the social division of labor.

Since the Industrial Revolution, industrial production has gone through four stages of mechanization,
electromechanization, electronization and opto—electronization, and the use of information has evolved
from encapsulating simple instructions to the current “data + connection” information production system
characterized by digitization, intelligence, whole space—time and multiple subjects. In this process, the
contradiction between the reduction of the uncertainty of division of labor within an enterprise and the
increase of the uncertainty of social division of labor constitutes the motivation for the enterprises to
continuously expand boundaries of the information production system, and the use of information has
gradually evolved from the instruction encapsulation of individual machines and machine systems to a
multi-subject “data + connection” system covering the production process and the transaction process.
The essence of the digital economy, represented by the new generation of digital technologies such as big
data, cloud computing and 5G, is to establish an information production system that converts data
resources to information through the “data + connectivity” approach, reducing the uncertainty of
economic activities on a wider spatio—temporal scale and among a wider range of economic agents.

Our innovations are as follows. Firstly, this paper provides a new explanatory framework for the
development logic of digital technology and digital economy within the framework of information—
uncertainty—division of labor. Secondly, it delineates the stages and typical characteristics of digital
technology and digital economy based on differences in information density and information efficiency. In
terms of policy implications, in order to make the digital economy truly an important engine for building
China’ s modern economic system, and to give full play to the extensive and lasting innovation—promoting
effects of digital technology, it is particularly necessary to pay attention to the role of information
production systems in scientific research activities, making them an important means of innovation.
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