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How Data Elements Become Innovation Dividends?

Evidence from Human Capital Matching

TAO Changgi, DING Yu
(School of Statistics, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract: As the core production factor in the digital economy era, data element is a new engine to promote the
innovation of manufacturing enterprises. This paper measures the matching degree of data elements and human capital,
and empirically analyzes its impact on the innovation quality of listed manufacturing companies and its mechanism. It is
found that the matching of data elements and human capital significantly promotes the innovation of manufacturing
enterprises. However, individual data elements or human capital do not have significant innovation incentive effect. The

release of innovation dividend emphasizes the role of the combination of data elements and human capital elements. The
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analysis of heterogeneity found that the matching of data elements and human capital only has an innovation incentive

effect for enterprises in the central region, labor-intensive enterprises, and enterprises with a low degree of financial

restraint. The mechanism test found that the matching of data elements and human capital can promote the innovation

quality of manufacturing enterprises by enhancing enterprise liquidity reserve, stimulating market demand and improving

supply chain efficiency. In further analysis, it is found that the matching of data elements and human capital has an

inverted“ U” nonlinear impact on the innovation quality of manufacturing industry, but the samples in the decline stage of

the inverted " U" curve account for only about 2. 4% of the total samples, and about 97. 6% of the samples reflect the

innovation incentive effect of the matching of data elements and human capital. The crowding-out effect of the living cost

is an important reason why the degree of system coordination inhibits the improvement of innovation quality. The

research conclusion of this paper provides theoretical basis and suggestions for the government to use the coordinated

development of data elements and human capital elements according to local conditions and time to release innovation

dividends in the process of promoting digital construction.
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x2 BEDFPER
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Inasset — —
(2.5558) (2.6005) (2.6540)
—0. 0464 *** ~0. 0465 *** -0. 0465 ™
Inlabor — —
( -3.1831) ( -3.1869) ( =3.1701)
~0. 0669 -0. 0661 -0. 0635
Inage — —
( -0.5366) ( -0.5320) ( -0.5077)
R -0.0241 ~0.0248 -0. 0256
o ( -0.5980) ( -0.6167) ( -0.6369)
. 0.0347 0. 0362 0. 0364
“ (0.9506) (0.9895) (0.9955)
] ~0. 0009 ~0. 0007 -0. 0007
Tobing — —
( -0.1937) ( -0.1598) ( -0.1597)
-0.0192 -0.0192 -0.0199
Tangibility — —
( -0.3224) ( -0.3232) ( -0.3373)
0. 0852 0. 0680 0. 1060 0. 1399
Inrealpergdp —
(0. 4850) (0.3738) (0.5653) (0.7345)
P 0. 0573 0. 1090 * 0. 1208 0. 0498
N (1.0674) (1.8870) (1.4391) (0.9369)
. -0.0227 -0.0222 -0. 0287 ~0. 0249
¥ ( -0.5769) ( -0.5457) ( -0.6913) ( -0.6082)
. ~0. 0949 -0.0113 -0. 0667 -0.1023
e (-0.2710) (=0.0294) (-0.1758) (-0.2698)
- 0. 2840 ** ~0. 6837 ~0. 8279 ~1.0350 -1.3393
(2.5741) ( -0.3536) ( -0.3974) ( -0.4822) ( —0.6091)
LD 7023 7023 7021 7021 7021
R? 0.7184 0.7186 0. 7320 0.7318 0.7318
A Il [ S AN Pt il il il il
AR5 [ RE RN Fihl Fisthl Fisthl Fisihl Fihl
A 003 I8 RE N Fihl Pt il Fisihl Feihl
Al i R R PR Aol il il st
A1k x A3 [ R el el il il il

T SEUE AR TC R B B, AT A R 48— 0 — 4 2R2E ( Cluster) PHHEAG B MESREDR 7 ™ A3 BIFRIRAE 10% 5% F1 1% 119

BBV T RE G5 N8 H, TIH,

3. Al Bk, AR R £ 5 (2018) U Y
BFSE R AT CREHSOUR — BT + 7 5% + Bl
A ) 5RO I FEAELARE S Al 4 Rl 24 SR B 1)
PRBRAR I 42 B Ml 4 il 2 RO B e IR R A7 70 2
1T b T S B A <5 il 24 TR JRE AR 8 il
RO B K 5 N ) AR DG I A 3 ke s A
b BT BT BT, 7E 4 il 2 SRR B AR A
W5 NI 2 58 bR R XAl A
AN XA REE TR R A A Al e A
AR 22 1 5% 4 328, B 2K 5 N BEAR L i

52

JIT T 1l ) B0 IR € T T R A 04 3 R R A5 4
T4l B 5 ) BT T 2 BT A R BT AR
it

() RaEHAE

R TR I R [ VA 25 R AT AR R A SCaHE T
R AR PEA S .

L BUBEAVE R, O AR AR AR
RHELBIHRE T 09 98 b B 4 i A7 S A% KA
FE BEAMSS AT MOk A B3 S B L
RS I BOSOA F B AR A5 S 5 R




B E5HES #IBZ LT A FH A9

HUAY R&D A Gt 2B 23”53k HR AL topsis
Tk R E R — N T3 AR R G R (D2)
J& BT NS4 o (O A e A ot 4 B A e
SR I WY R R R A RO LB (M
ratio2) . GRHIAKPIAELFIT- 15 | FH 24 i 1%
Fiht, DL ERIHZS SRR BHRER 5 A A
VEFCARSR i A HE A BT, 30Uk 1 e [ml I 2518
AT {5 B AR

2. BUBEHEREA . OMBR AW % FE LA 0
FILBREAS . S T HEBREEA i 1400, S5 & 1]
LRG0 AL HEARZ S ST BB, QM
B 2017 ARRUREAS . B TAE R AR IA R I — 4
BhnAE i HR AL I S A LU AR B B 4
FE 2017 AFEAFAEBIIC AR, F o [0 )5 o SR P4 (i 75 0k
FTRN ST o R HEBR #b 55 HE AR 45 SEUE 45 2 4 i T
o, AR 2017 AERHEAS , SR FHAE AL topsis J71%
IR -G P 08] A5 700 S I 3545 21 R e DMl B D3
AR LA L REAR AT RS AR T, 25 R R E T
Sk mH SIS PR

(v9) R AR R

FESEAE T T | AR T 48 Ry A 1 [
RO, PT REHE IR 5t T o A R AR R T (HA
Foie I, , AR SC 223 AR O ik % fif S o [l ) A6 7
HRT REAEAE Y N AR PR R R

I THA R, B % (2019) 1
WFE, M 14 M X 1984 4E A2 [ & M i B0R 5
AP A BB B S8 H I (tele x int) |, 1E
Dot X ECHE R T AR B 4 Rk T 4
(2016) " AYRFT, LA 1998 4E458 1y i A e ik H
FIAT IS 4 14 [ = B 48 BB 28 B (cu x
enro) YE W N TR AL 209 T HAR &, #F tele x int
5 cu x enro VEN RGUMA R T HA G KT
SESLTH, AE — 8 R B T 28 AR v T BE A AE 1Y
AR RS SEHE LA 25 ST SR RS

2. R, ARSGAES Jiang 45 (2016)

0062 19 e NS B2 [ 0 e 2 1 B A
VB e B A HEAS BE T b DX B s 2 K 5 N T
HARMRGE IR RGO, WRE S 7 — & F I -
FERBRBEE 1m0 05 v fz gy AR 1] R0 46, e =2 00
J&o MRAEEIHEE R, Bl 2R 5 AT A LA 42
THEIHT T f5 5 AN 2 e B2 1) PR AR 1 P A o ) R |
A,

I RERK

3T RS AL T 4 09 3BT, AR S0k Bde 2
5 NG A DG E 2L 5 4 K MO | T R 2
B8 LA A 7 i 2 i 7 2550 AR 4 ) 3 M £l
BB TR BT, BRI, 3 A R0 TR X 1
3 AU T SRR

23 1B (1) FF(2)IEH T 984 & K s
MR EE S, A AP S (2013) 2 IR ST R A
BT BT 4 5 R 1 He AR Al il i Sh M R 45 K
F(O0cf) . BAF3 WHN(1) FF(2) Byl 45
A LLSSHIE A 23R 5 N ) AR DG il o £ 4 £l
T2 19 4 B 7 b a2 17 P 2 i e B 5 1
YERIBLEL . B9 T H, .

3B (3) FF (4) IR T T SR A2
ROV G B 45 2R, S5 TH 4T HEAE (2018) O A
T, R (Al 8 Bl A - Ik 3K0) 5 Tl
BPEE ) HAE ( Demand) i BT 5RO, 454
3 WH1(3) M (4) /2SR AT LR IE 2L
P23 5 N g A VU 38 2o T8 A 75 oK 42 4 200
AR 3 ) 325 ol £ oMl B B A B AR AL . 5
ik T H,,

3 MB(S) FF (6) IR T 4Ry % 22 kv i
RO ARG U6 25 01 1 S B SO A 4 (2021) Y L
6, SR FHA 7 B A A A 48 107 A 2803 1 5 ol AR
PR, 45533 WBN(5) Fl(6) Byl I 4
A LGS 2R 5 N %A DG 38 3o T 1AL 17
St 2 P ) o7 2017 DA T AR 2 7 368 o £ b B 2 4
FHVE B, Sk T H,

O Tl B E R (EE AW + IR ™ b A7 - 07 B A7) A &,

53



B A F 2022 £F 5 B

AR (1)Ocf (2) FM_ratio (3) Demand (4) FM_ratio (5) Inventory (6) FM_ratio
D 0.1334" 0.5016 " 0.2054 0.4632" -0.8907 ** 0.4768 *
(1.8493) (1.9501) (2.6195) (1.7506) (1-2.4588) (1.8394)
0. 1006 **
Ocf - -~ -~ -~ -~
(2.3144)
0. 0695~
Demand — — — — —
(1.6860)
-0.0172 ™
Inventory — — — — —
(-2.2099)
P A il il il il il i
| 1. 8237 *** -1.0114 1.0704 * -0. 5465 -0.9585 -0.8979
A (3.0644) (-0.4882) (1.8002) (-0.2636) (-0.2772) (1 -0.4303)
S 7021 7021 6851 6851 6963 6963
R* 0.7322 0.7323 0.9042 0. 7340 0. 9622 0.7311
Alk A By ATl E RN i il Pl il Pl Pl
Al x AFA53 [ 5 5508 i ] 1 i 1 ]

VAN it 70 )1

B SCE IR TF B 5 N ) AR DT %
T A e B T A AR RN, (HE R E 2R 2 193]
(5) USSR, I T7 52 A %00 397 It £ 75 il
RN AN ARG, B, EA
)RR, b DX B 2 3R 5 N ) B AR DG e 2 5 % 1)
Tl AT BAT SR

(—)BEEF AN FAE Gt 418 4] 3
RERATEAELEYR?

SR B R LR 5 N ) A DT %o 2 M B
FT TR AR R ZERR A (1) 19 Ak 14
AR GO BE (-5 30, DA TET I 25 SR AT LA & 3R, &R
SR B T ) 2 £ ol A 3 LA R U
Wi, X 24 2 50 P R T & — 2 By B, H
X T e i S A A A i — 2D SR i
—VEHX AT R WRZEE , # 0WE D ElE
T R B TR RE A 3] < U R 2R 1
ARSCR I ST D =0.7990 , 8]« U” BI £k 19 R
BB B S AR i AL T A, JF FLAR T
TR By B FEA AN 5 SRR 2. 4% oAy,
97. 6% AT IFEA SO T 30 E 22 38 5 N J1 BEAR L
B X A8 5 d 14 1F [ £ SE A, 5 5 o [l 0H s
R B G I 1 7 N ' DTS s A B s DL 1
W, EIE T 2 M T i R ) 3 R I AN R e AR
SCHIRZ OB

(=) A& RAAH L A 2 7 F LA G HH
R k]

L SCWRI R, BRSO Ty B AR T e AE
1973 0 2 2 N D O o R B AT e 1| v S T ¢
2 A AR B — 25 e RS A7 T RE Y
e A SRR AR & B, AU BUTTFEAE AR [X ]
RS PNDINAE NS E X W (BRI ai
55 SIS BE 57 2 HL AT B A0, AT 4 im0 Hh X
AR ISAS B A BT A R B R T
6 2R ISt S A4 A0 e SRR B0, S TR P A 5
—H R, NHEFSERRE A28 e
1T P B ol A B A7 A AR — Bl R D ) X 3R
AR 22 % SR TIT HH BRI BT % AN IR AR AR .
ER R A 7 AR 6 AR A T RE S X I I EE A
PRI, 96 TE DL AR, A S PR TR AE (2021) 12 1y
SRR, SR FH b DX S5 IR T 5 o 1) 0T B30 5t 2 5 R
K (Living_cost) , 83 78 3 e (7] 5 P 4 A R Gty
R 5 A 0 BRUAR (99 38 B30 ( D x Living _cost) , 4R 5%
A 8 A AT 5 e B0 3 5 N T R AR DE R ) A
TR, TR 285 5 2 BH A 06 A e B
BARER S NS AR YR & e 28— By B i, 1
il L BT A BB R X — S5 I BOR G s
J& BB R R A AU AR BT B R, AN UK
F A HELS (R o] e B A8 2 DL A 3

@ “ =M 8 (R TF SR AT S Al o4 LEAR, £l 9 BRI SR AR A B ™ BB o5 B B A L AR, < — B 4R IR A AL
Jesh Ak Z , BORER U T2 Ak 50K S BUR R B2 Bt Rl A5 oRe e = PR 0 i B 2 00 5 b R AR T R RS 35 B B PRI hups://

www. sohu. com/a/305214069_566017)

54



B E5HES #IBZ LT A FH A9

55 , an el 78 i A A A0 A A TAE 2B 16 B 5R
i R R TR M X AZ 48 BB S B 1 A

t ARERTEIN

() RE®

ARSI B R B R 5 N TR AR VE L 5T
LR 7 W o AL B M AL, WF 98 45 R R BH
OBIRE R 5 N ST A VT 25 52 TH ) 3 A1)
PR TR, B HOHE AR BN ) R AR B R N
A M A T AN LA B R TR, A
M NE K R B R B R 4L R A 15 LA
R, 2t — BRIV AR A AR R B )R 1%
SRR, QR TR BHEE RS
NS GEAR UG FE AN A rpr 3 b DX Al 55 8 %5 4
T D) R 4 Rl 24 SRR B8 AR 1 ol LA B
JIHRRRE , OBLHIKEEE R, R 2R 5 N 1 ¥ ARIT
P 2o T B 4 B /KON | 5 SR A5 H A, A B 1t
O 2 P M o RO 2 T v b BB e, it —25
St BAE B R 5 N BE AR DT X 36 b A8
Jo e HAG ] U RUR SR LM ), {E Ak )« U A
TR B DX ) I REAS A (5 SR AR 1Y 2. 4% 247,
97. 6% FE AT IFEAS S Bl al 2 32 5 N T WA DL i
X ) 328 AR 5 ) L [ AR A A, 5 35 of [m] ) o
LAY S WP S BTN AT IS, AT AR 4]
BT KON AT i R DT I Qg R R T R

(Z)EEBF

(1) fHE AL BB A B A B R A &
J&, IR R % EAA WA M ML E, 7
SEFERCT AL & 1 [R) B 4 0y BRORF B AR 4 3l A
A R EC S AR R BR T b, T 28 55 R TR 3
T I A TR 3 A 6 AR e e A B R RN, R
FANE 7 R B i B R DA SR IT Fhi EE Y
et [RI Bk R A8 3 S ik 15 e A 0%, R AT
NI GEARHEA T T X T AC I 1Y) BELAS: 38 4o 2 iR 55
P g A B L R 55 S IR A 2500,
T AR A 5% AR X BB R 5 LR RN, 58 40 R Tl
B EE R 5 NS ARICE A 2R

(2) 55 8 B BTl B SR ATE - 22 05 & e 3
BL, B G AR AR 5 A, SEEL Al B A
FIGEARTNE ARG UE 9, AT 5 4 Rl B 42

THECE TR 22 8 7, B AR HC ot % 7 T 0 194 £ 8 XL R
A PR 4 e Ay S A 22 5% e 55 B 28038, Ayl
38 Ml A M BT A e B A B s DR 3 MDA Ml
BN REE T &, 523 EE 0 s 800 sh A== 1Y
SRECHE ZBE 7, i SRS v Y | 38 A U R T
ZHEAL S8 TG B SR 3248 8 TR SRR UK
Wi K516 J1, RIS 5 0 R 0 S s i
IS AL, AR T80 3 B AR, 4 TR N k% ) DT e
ARAR MY BT 20 I T s 14 AU

(3) URF &R 110 o 3 Y 4 4 G B84 I A AR
il AL, B R s B I B, A & 1T 584y
18 JHRBE SE B O [ FL i, 76 45 b B EUE 52
Hh O S5 Al TRt 1 [ N 3 e A R SR 2
TRV U b AN R P X B 52 52 5 7 AE BEL AR
FHOGHER I AE ) 2 R BRI J Jo AH DG B SR I, o 12 B
XAl A A ] AR R O 1 A7, S P ST
B 25 VRt [ P e LA B it 1) B 4 B
JEBURIA R . 18 KBS 38 5 T e B b, 0 85
ZEWT AT R AT IS AR L (L R R T
TEleE
[T . B 25N B XA B2 5 50 I i gt il
[J]. EZIEH,2020(16) :4145.
[2] BRI X 4 XL . B30 95 8 A 2 Ak B B R0 19 45 ] o) 2%
SRR R T]. BURLTIT ,2021,12(3) :16-35.
(3]0, B IESE, e . BRI LS A P R 1 A
M SEIHL P i BB R A [T ], E Tl 283 ,2020(5) -
42-60.
(472N, T SO . B0HE 2 3 ) i Jo o2 % TR s vl 5 5
WA )], BEAEFEARETFIR,2021,38(3):
64-83.
(ST, X ABE . BURFA LS AT KEART]. LU
5%,2020,55(10) :38-54.
[6] AGRAWAL A, MCHALE J, OETTL A. Finding needles
in haystacks; artificial intelligence and recombinant growth
[Z]. Massachusetts: NBER, 2018.
(7R KL R B . 80T + " BIBT R RE L T B R i &
[N]. frE# SRR ,2021-05-19(3).
[8] FARBOODI M, VELDKAMP L. A growth model of the
data economy[ Z]. Massachusetts: NBER, 2021.
(91405, Fraise, Baathh . KEUE S&mERS RO A
BIF[]]. &P 5E S ,2021,37(4) :97-112.
(10T X JE B, TR, WIS, 55 . AR AR Al B3 1 ik

55



B A F 2022 £F 5 B

T 2R LRI BRI [J]. Bha 2058, 2022,40 (1)
150-159.

[11 ] GHASEMAGHAEI M, CALIC G. Assessing the impact
of big data on firm innovation performance: big data is not
always better data[ J]. Journal of business research, 2020,
108 147-162.

[12] WU L, HITT L, LOU B. Data analytics, innovation,
and firm productivity [ J ] . Management science, 2020, 66
(5):2017-2039.

(13150, AR SE . BT el 73 e [J].
T E AR R 2020 (12) 1 75-83.

(14 BPERE, 225 . NIBEARRCE SRIF[)]. &¥rvsh
%,2015(3) :22-30.

(15X jE e, ok, s, 45 . AL AR Al B Hr 1k
it 2 RALHIDESE (] BhaE BF 5T, 2002, 40 (1)
150-159.

[16]HEMG BRI . BUF 25T 2 BkAL T Mt R 25 is 1L
SRk T EZ RIS WA )], RS T
7%,2021(3) :3-13.

(17 JAT A, AZ . BOF 250 NI RALLR 5 7=k 254
R[], AP S S, 2021 ,42(3) :124-131.

[18 ] NONAKA I, TAKEUCHI H. The knowledge-creating
company| J|. Harvard business review, 2007, 85(7) : 162.
[19 ] LAEVEN L, LEVINE R, MICHALOPOULOS S.
Financial innovation and endogenous growth [ J]. Journal of
financial intermediation, 2015, 24(1) ; 1-24.

(20 =k R0 MG, 45 . A B AR A S B AT
BRI —R AR S YR 22 S0 [T ). B B
2021,37(7) :130-144.

(21 1 BZE L RN AR . Rl 847 5 Al BAR BT ——
P S AR [J]. P E TS5, 2021 (1),
155-173.

(22 ] 53], BOFLPERE ST i AL Z B R
B[], WA TEUEIE,2021(5) 8191

(23] FRLL, F ool . ER WM 5 b BT A 7 55K
HHILT]. PETALZH,2016(11) :39-55.

(24 2R, 255, RAE WG . (L R BT | 199 45 R J X A
TE ARl it R T Y 5 e 1 R 1) 4 445 4 B 98 A
[J]. BHPFEHE,2013,34(11) :103-113.

[25] 5540 AR, FE ¥ . SRR 32 T RE 5 15 K
RO —IET R F A w0 L R B Y UE S
[J]. ZUFHF5Y,2018,53(12) :129-143.

[26 ] POPP D. Induced innovation and energy prices [ ] ].
American economic review, 2002, 92(1) . 160-180.

[27 ] POPP D. International innovation and diffusion of air

pollution control technologies: the effects of NOy and SO,

56

regulation in the US, Japan, and Germany[J]. Journal of
environmental economics and management, 2006, 51(1) : 46-
71.
[28 B30 Kl . LRI = SR 7 —
L M B R O A BB B ()] . & PSR,
2016,51(4) .60-73.
[29 TWR/INKE , TRELAR . B2 B g 5 1 il JXUS: 7 4R 7K
F[T]. ZTEH,2021,43(5) 193-108.
[30] M o . D BE Ak el o 393 557 50 7 i Ml 2544
[J]. HE T2 3 ,2019(5) :61-79.
(31580, 55—, 55,55 . I BE o [ 8053 2 4 il
JEARKUR B S MR AR [T]. 25 5E (F= 1), 2020, 19
(4):1401-1418.
[32] EA, B WRALT, 55 . A7 554 DE e G fnf 52 i £
AnngA : B AL 5 L e (1], W BR 285, 2020, 41
(1):110-128.
[33]BL T, oeuti e, AL 0t . HILAS A Q0] B 9 3k 77 57 3
Titi R ITAES A )], 287 8145,2020(10)
92-109.
[34TREAAR, 220, RETosk . XSk 36 i v 2 15 5 6
i & JrRl A DG IR T B K i 5 0 —— DA VT 28 55 A7 11
AHCAEIT]. PERE,2018(2) :86-102.
[35] R 4%, MR 55 B, W im . 4 05 BOR A & 14 5 41
—RTRE EW AR IESH[T]. @B,
2018,53(2) :109-123.
[36 ] BERFEL, VKB, IRANAR . HLIE M & i 5 1 ol A 7
T NENLE S ESR )], E Tk Z 5, 2019
(8):5-23.
(37 1BRTF, sk . AN BEAR R 3 B A [ 1],
T 2R 2016(5) :43-64.
[38]JIANG L, LEVINE R, LIN C. Competition and bank
opacity[ J]. The review of financial studies, 2016, 29(7)
1911-1942.
[39]WA%E, BV, UK . &R ER WahtESEILE
M ETR2RERGHL SRS 1], mIFE HIFe,
2013,16(3) .4-15.
[40 ] SHLL e, Bk, 0, 45 . R E A B AN ML 7 RE AL 7 1)
B B A i 22 R Ay (1], & BT EE, 2018,53(3) -
94-109.
(411 BCar, 5O6IE . R G R 2RI EEE R A S
PBERICRE——B Tt A AR [T ], T E T2
%,2021(2) :117-135.
(A2 1R R TR EEAN . T RURE A9 T W A - ok U5 22 55 AL
WILT]. RIS 2021,37(1) :19-32.

(AXER: EEE)



