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X e A AR it A A I [ [T R A8 T B T U [l 05 2 2R 3 B A B LR B (D) X R
A Ml 1 AT 22 % R B I 3 0 E AR . A (2D SRy S o At A A RS TR0 SR T A ) R E
JSE AT b 150 7 2507 A 42 A Ak 18] i i A ol (6] FH T BB A1 R B 52 M, A [l U 25 2R vl LR 27 A 5%
TR BBORT A ol AR 22 T R0 ATS AR DR R S 35 Y I 1) 52 ), P — WOIE B 7 b 2880 1 3 R e 4 3 7 ol £ 3R
T 3F B HI; Al BAE (LnSize) (4 18] I 58 8500 35 O GE , 26 W1 R A oMb i 5t 507 AL % B0 T ) S AL B 42 0
OB (Deb) WY BN R FCW N IE , HAE 106 89 85K F T OR5 025, Ul W3 5 08 R 98 25 ik A
W 5 | 8 5% e 52 B Al LAY 51K B B B A 22— 5 1 BT M R (Nrew) PB4 T HU R (CR) BUAR AR B
Oy S 3 [ U 2R, (R N R BRI B, 8 Al R 4 5 i R R R O 5 R B TR B R (TR ) 2 W
— A i A B 2 R A DU O O AR A A AR, 3 IR T SR B AR B4 Aol S T AN
) T3 2o RS 4 T3 307 A 2 BN 5 W A 28 98 BEA (LR D) X i b MU 28 55 A0 0 AT Ik 35 19 I 1) A
IS U B AT 7ML A 2 B 3 X oLl B 4R e i ol 28 T AN B AT B A

x2 UHFURBEHAELSFAEHAODEAER

st (1) (2) (3) (4) (5) (6)
ISCA ISCA ISCA ISCA LnReV ISCA
D 1.86457 0.6348" 0.2683" 0.2854 1.5836"
(47.3864) (26.3875) (10.5756) (17.4765) (5.0207)
D 0.2536"
(3.2108)
| nSive 1.6334" 1.3764" 1.3278™ 0.2367" 12737
(19.5561) (32.2567) (28.3764) (3.4643) (30.5287)
Dbt 0.3206"" 0.4187" 0.5116"" 1.4021° 0.5621°"
(31.0628) (29.6234) (32.4012) (6.7265) (35.2819)
Nreo 0.0073"" 0.0182" 0.0191" 0.1557" 0.0163
(10.0867) (9.8687) (12.3862) (4.0021) (9.3059)
TR —0.3068"" —0.2883"" —0.2534" 0.8960° —0.3019™
(—27.4104) | (—24.2864) | (—24.8236) (7.3847) (—23.9034)
CR 0.1273" 0.0625" 0.1532" 1.1026° 0.0137"
(4.2474) (1.6968) (3.8915) (0.1846) (0.1176)
LnRD 0.5732"" 0.4456"" 0.4927° —0.0937"" 0.4602""
(62.3133) (43.7614) (40.8263) (—0.7936) (48.9164)
coms 5.8366"" 4.3842" 4.9574" 4.2834" 8.6767" 4.8963"
- (1.2375) (56.8365) (55.8236) (81.7345) (1.1724) (52.7901)
P[] i 5 Y Y Y Y Y Y
B 1y [ 72 N N Y N Y Y
A7l 18 N Y Y N Y Y
Al [ 5E N N N Y N N

142



Pl #oF A g A AR R

gx2

_— (1) (2) (3) (4) (5) (6)
' ISCA ISCA ISCA ISCA LnReV ISCA
N 11053 11008 10865 11008 9857 10865
R’ 0.137 0.600 0.612 0.585 0.089 0.633

(OR R VER 5

SR B O [ 0 85 SR Y R AR SCHEAT T — RGNS AR MRS 56 . 1 58, 78 SR [l DAY rp i A4S 5
FERONE , 015 25 J AN 2 2 55 (3D F T 7 - fiff B A8 dk 1) R B0 B 3 O 0E , BROAR AR B0 AT BTl /s o X P —
URERAIE T A4 SCHR 8 A5 R 45 5 10 & B —— 7 b 507 Ab i 8l 7l 4 SROY OIS 28 5 800 o (F 2R U1 D
JINTEE R 25 X — A S T RE 2 52 B 48 PR BUSRE 45 1 5 i T A DR AR eh s o ok, Z BRI AL (D IR &
AR SCAEASEAY (4D vl AR TR, A 4 R ] 3 807 A A M S 80ORE 1 A AR SR AT I A 43 BT T
V45 S e BH B0 A T RS O i Ml A 28 T sk EL AT B 3 R E MR .

T, AR SCHE a AR R R e ) 7 R AT AR A M A M« (D e ol e AR A 0 A A B A A S B
(LnRe V)15 T 4 ik T A5 o R A7 A0 ol BASE 28 5% 58002 14 K/ DA 2 565 (5D 9 Ay [l I 285 SR T DA & B,
TR B o R A Y A S A O i R Y S R B RO MR R AR I AR RO K, U 2 T R e
B o (2) 4 A0 il R A et T S A 48 1) R b 0 DG BT 6 A A B 3R 76 AN S B ) 3 47 3]0 4
O3 i 5 T R A T i R A B BB T AL TS B (Da) B i B R[] JE 45 SR LA (6) 31
B 22 B AR XT38 /N A At T 18T L -F- 5 5 1] 09 285 R — 380, 3 BiE W 7 [l 0 2 R g R A, A R R 1)
Ay S 0 b B TR I A R T B O G i ] B 7 A K — 5 SR D DR T ) DL Y < R Y 76
AR D T JFE R 1 994, I H 2 8 3 AR 37 AR B il A B TR BT & U R Z BRI T B
[ R BE P B BT 28 U 0 RN AR TRV GE T R AR A R B, TR B BRI R 2 Al 2015 4F
5 2016 4F ARG A AE i, TR TR GE 1T Y 45 5 R 0.

(O WA

AR S R SR FH W 7 9 6 T BE A AE (8 N A R ) AT A 6 o B — P v R R A i R AR AT
TG I LU . 2 38 ISR A R 1 B TR IS L AR SORE BT AR B B (D OO Wi IR — (D6 D R e —
W (D2 HEAT T, [T 25 40 3£ 350 (DO RF (8 fif s » it MEE Do 1 Db2 B9 Z K0T LA 2 i 5
— R (7D v, A il T A k5 A R A i 2 BT SR A 35 1 I A OGRS i I AR (8)
SRR E A OC OC R B B8 —— B AR KT 1% FRER] 10%, B RBCE /N OC T 3X — [R]85 1 fifk B
S BT FAER B e T 5 — A T Al Bk B, DA RO R SR — AR d 505 & DR Ll A b T
> FAE D E OGS ) A4 T AR A 08 B Ak B A e 8, TR ) R UK 2 DL R S — 9 Al ll
S0 DT, PR AT B 3R 3 i N A PR A 06 25 SRR A BRI .

R3 NEMREEIRER
(7 (8) (9)

ﬁﬁﬂ
= ISCA ISCA ISCA
ol 0.1864"
’ (10.7354) «
0.0219° 0-2176
Db2 ' (4.2276)
(0.7612)
1.7344" 0.1642" 1.6001"
s
—eom (19.6327) (25.9173) (8.2073)

O]

S RS MG EAE (i BT R RS R T R B ——ok 1 R S MR B UE 4R ) , (R L SR ) 2021 4545 740
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gR3

A (7) (8) (9)

ISCA ISCA ISCA

N 8643 6251 4252

R* 0.614 0.535 0.506
Kleibergen—Paap rk LM 912.33™
Kleibergen— Paap rk Wald F 586.91"""

P 0.53

TE « 2 v 2% AN PR I ) [T 52 280 0L L4 0 I8 S 2801 AT oMb ]2 A0

S ROy R R R A T B R R AT I o BT AR UF 0 R R B O T TR R RS 3 1l 55 1
Ko, T3 L0 55 1) 5 Kot 25 38 s A ATk AW o BRIt A SCfeft R BRI 2 A g 11 %8 R R B R T
il % B RN AR 55 AR O TR AR AT N A PR A B, [RDH 25 SR DL 3R 355 (4 25 R R, TR AR &
Y E IO A R . BERCRE TR 5 9T 10 U5 R T B AR B I v, A i S 5 A R A i AT AR
T 35 B9 1B AR e 56 22, o] LA FE A I B TN A= PR o) @ RO A7 AE .

VYD Fh S s A6 B

T Ao 28 50 S B i A M IR 8 E Y R JRE — T TED T LA 24 A M R RS 8 5 RN T 95 — T
AT A, 25 32 31 b X 28 55 2 S /KT B0 Ak SRl 152 it 2 18 0 AR DA S O Tl R 45 TR 3R A o 2, 3 4 PR R ()
NF 52 6 5 A Ml BUASE 28 B R0 o o HE B 3 26 A0 38 oot (9 5 0 g — 20 R Y BT A B B 5 R 8 T 800,
Z A B DG FR A ORI A8 P8 7 28 T 48 BORE AL AP IR PR 3R b, 4 2 XU ER 22 43 (DID ) B AR AU F 5
X[, BRI E AT

ISCA, =y, + y.did, ,+ y.time, + y;area, + y,Controls,,+ 0+ p;,+ Ap T 6r T &, (21)

Horr, pARFAM BB Oy, (ARF B E], RUEE 22 53 Wi did = time X area; time G348 P T 4 T 45
BOR BB F ARGy R IX —4E Z 5 UL, 5 W05 area A A ML i 7248 0y 19 8 RECF 2 5 HEAT
FRAEAA WHEAT A ET T 2 HCL, BIWH 0. Controls hp— 51 52 M FRASE 28 55 58007 A8 4k, 0 Ap g BT S WU
oI r= R A0 N TR i A | 41 O @ o AT Dy O VAN S 831 e 7 e R

AR SCHR 3 Y 3 AN HU0T 28 U e B0 B R R Bl 9 B[] SV Sl DID 105 43 07 18 20 AR 4l 3k = A~
] 503 ) I ime 12015 4%, [ 58 85 B4t TR R R B0 Hie A mss B TT 1 305 28 0% 4 i AR A i B 1Y
KITD) time2(2018 4, fie 57 (1) — b 5C T 50 il e o B0 5 28 0% 14 b J M 1B ORE ok L Ml L 48 B 42 0% R e
55 B B B BOR M 7 Al A AR BR 5 ) 5 BR SCHED I £ime3(2019 4F T JUMEZE T X WL A (AR
AR TR AR R )1 A A b IR R [ R U BRI R R R DO AR X = A I 4 OB &
U8 BOHEAT 25 A lb 3 SRR AR 64T T — R A A 5, 25 R W 4.

R4 B HRIBETER

st (1) (2) (3) (4) (5) (5) (7)
ISCA ISCA ISCA ISCA ISCA ISCA ISCA
Jid 0.05532*“ 0.03717" 0.0105 0.0263" 0;0483”* 0.0098 0.02727
(8.2543) (5.0017) (1.7364) (3.7482) (5.5231) (1.1438) (3.1716)
¥ 1l A N Y Y Y Y Y Y
i ] i 52 Y Y Y Y Y Y Y
B [ e Y Y Y Y N N N
A7 Ml [ 72 Y Y Y Y N N N
Al N N N N Y Y Y
N 11009 11008 11008 11008 10865 10865 10865
R’ 0.482 0.427 0.575 0.514 0.596 0.581 0.530

T DID [B] B 3 5 1 A7 08 R B 6 56
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MR cime 1 30) 53 1) DID L5 R 55 (1) (2) (5) 81, F A A7 (1) 78 A U fin 42 i 228 5 A9 2% 44 R [l I3 5 AR
Y5 time2 R 43 59 DID BERL N 5 (3) (6D 8, 1T AR 48 rime3 K] 43 1) DID AR AL A 25 (4) (7O 3] . AL (1) —
CAYFE A T BsF 1] [ 2 2500 48 O 18 RA0E LA K A7l [T e 800, A RS (50— C7) WU il 1 s (i) ] 2 28 1 A
Al [ RN o DA TET U 25 R v Rl L& B, 2015 4F 78 R 5 S it o i A e AR d ) R T B E R IE A A L
J T — g AR whk |, HL A A b [ R0 1 [ U 2 SR Bl s A8 1 R 1 [ S 4 R AR RO R A
G 2015 4F“ 5 58 KEL A s 4 [ 09 O B, R B B S S 5 2018 AR b Ok SR R R o i AR
AN 3, R WA BT 407 & 5 807 A i B BUSR I SR W AR s i 07 Ak 7 70 B A1 A 20 BOR
1) 55 R R ;2019 4F B KT 4 0B & TR 5 XA B A — o R LRI TN Al B e
TR 2RSS 28 0% & T AP, EL Y AR 4 o) 1 A ol 1 507 I, A 45 A 100 K b i 2 X
A B A B A T AR AT R T I DORT M 7 L DL R T R BORSUR o BIRSE R R, 2
] A 114 57 A B 7R BB DA R A R R T Y DX Sl BB S A ST 4 i Ml B Ak e R DL R R 8 T 0 7 AR E
) 5] T DX 81— P TBR SR X 4 2 A ol 50 Ak 5 AL 0 A B A i R s (A5 T S A, AR
Al [ 2 RN B 45 SRR Al 7 B B A ol 18] A FAE AT RE SR BEL G B TE A ol 18] A £ A5CR 1Y
J B

5. &5

B LR R A Sy (E T U 7R R 2035 32 5t H bR AN B AE A S BT 4 T RS IR
SPFURIE R, I PRAL S DL AR AR B D JE A T A B OURE B AR B AR 2 A BT e AR SR o TR Y L
R ST A AT BT A B TR RO 52 ) S BAR sR AR O H BE R SCHE a FE
B, 3 1 Ry 2 U R TR R IR 22 T A0 1 1 AL A ML A o T 388 e S R B, 23 310 K 25 SO R AR = T
Ko 1 B A T T G2 MR 7 Aol MUASE 28 B AL 19 AR AN AICR o IS AR JE o B, = Rk B
B AR UCB I U7 A T B AR R TR R o B A HE G 8006 N T TR MRS L fie
PR 2 S 3 AR R W 8 e Bk 22 B S R A Bl T TR I L G i TR R PN R B B b s A
ROV AR B R R, Al BT A e RV B T Al JEU AR 9 TT BEREAE 2, IR 42 & 1 Al A= 7 5808 (] B R AR
TORAS 31 Bl A ol 59 g SR RS B R AR A B A s AR UK R . AR — e Rl e BT
S5 IR A I A M WF B BA  J JRE ) S R S5 Dl e R R 22 B I BRI X AR A M T A e Y
THFEAT 35 B HE S A T BOR A 7 2RI 23 32 3 Ml X Al S 5P AR A b ) A A T A 520

MR LRSS TR S5 T 16 AR VPR OCR B SR S E R KA EEM T =T,
SR IO 0B 2l T A == O 7 b ) R A P B T 20, s 5 i il B A B, e BT R A DA R
ML, BB 5 by, e 2l 4 b e R v A B 5 (] I, 25 B0 R A A oMb 78 507 A 4 10 il 9 v 42 {14
A, B 28 W] LA R I0E T8 SRl Al o # A AE R BORHE SR BT 5 5 R AR A 2 B 22 T kR R
DU TR BE K7 K LB Al S PR 5 DR A A7 B A Al B0 AR 5 R A UK

Research on Industrial Digitalization and Scale Economy Effect of Enterprises

—An Analysis Based on Non-homotheticity CES Production Function

Liu Qinglin  Wang Minghui
(School of Economics, Shandong University, Jinan 250100, P.R.China)

Abstract: As an important driving force for global economic growth in the post pandemic era, the
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digital economy and trade has shown the world a new hope of recovery. Driven by information
technology, the digital transformation of industries is a key part in digital economy. It not only
improves production efficiency, but also exerts an important role in promoting cross-border integration
among different industries and restructuring the competitive ecology. The development of industrial
digitization has made data an important factor of production, and enterprises can achieve economies
of scale through the interaction between data and traditional production factors.

Our research questions are: by what kind of mechanism is such interaction achieved? What are
the impacts of industrial digitization on achieving economies of scale? And what role does data play in
this process? We may get the answer from theoretical analysis with the help of non-homothetic CES
production function model. We subdivide production factors into digital and non-digital ones by
constructing a nested non-homothetic CES Production function in a monopolistic competitive market,
then we deduce the mechanism of digital factors in the production process to achieve industrial
digitalization and economies of scale. The price decline of digital production factors is the key factor
to promote the digital transformation of enterprises. Besides, digital transformation helps enterprises
improve production efficiency, reduce production costs, then expand market share so that enterprises
can achieve economies of scale.

The results of mathematical analysis provide a stable theoretical basis for constructing empirical
models. In order to facilitate analysis, this article constructs and calculates the scale economy index,
the digital economy index and the digital transformation index of 4912 listed manufacturing companies in
China from 2012 to 2020. The research shows that industry digitalization has a significant positive
influence on the realization of enterprise scale economy effect. Improving enterprise production
efficiency and reducing production costs through the combination of digital and non-digital production
factors constitutes an important mechanism to stimulate enterprises’ scale economy effect. The
subsequent DID exogenous impact test finds that incentive policies significantly promoted digital
transformation, but policy effects are affected by regional differences and enterprise heterogeneity.
This result can help policymakers explore more reasonable guidelines to amplify the economies of
scale effects of industrial digitization.

Compared with the existing research, the marginal contributions of this article are as follows.
On the one hand, DATA is introduced into the production function as a factor of production and is
used as an important indicator to analyze the behavior of digital enterprises, which is rarely attempted
in the previous article; On the other hand, in order to facilitate calculation and analysis, most of the
past economic papers assume that variables are homotheticity. However, this paper introduces the
non-homothetic hypothesis into the CES utility function, and constructs the nested non-homothetic
CES production function, which is more consistent with the production behavior of enterprises in
reality, and can better explain the behavior problems in the process of enterprises’ digital transformation.

Keywords: Digital economy; Industry digitalization; Scale economy effect; Nonhomothetic function
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