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Industrial synergy., digital economy and agricultural
total factor productivity

LIN Qingning, MAO Shiping”

(Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract In order to explore the impact and mechanism of industrial collaborative agglomeration and digital economy
on agricultural total factor productivity, based on China’s provincial panel data from 2013 to 2019, SBM-GML index is
used to measure agricultural total factor productivity, and the system GMM method is used for empirical tests. The
results show that: 1) The collaborative agglomeration of agriculture, secondary and tertiary industries has significantly
promoted the improvement of agricultural total factor productivity, and the collaborative agglomeration of primary and
tertiary industries has a more obvious promotion effect on agricultural total factor productivity. The results hold true
after a series of robustness tests. 2) Digital economy not only has a significant positive impact on agricultural total
factor productivity, but also plays a significant positive moderating role in the impact of collaborative agglomeration of
primary and secondary industries, and collaborative agglomeration of primary and tertiary industries on agricultural total
factor productivity. 3) The regional heterogeneity study shows that the collaborative agglomeration of agriculture and
secondary and tertiary industries has a more obvious promoting effect on agricultural total factor productivity in western
China and northeast China; Digital economy plays a more significant role in promoting agricultural total factor
productivity in the eastern and central regions. To this end, this research puts forward countermeasures and
suggestions to improve agricultural total factor productivity, such as strengthening the exchanges and cooperation
between agriculture and the secondary and tertiary industries, and strengthening the construction of the digital

economy.
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Table 1 Descriptive analysis of each variable

AR ¥iE P 1 2 H/ME i KAE

Variable Mean Standard deviation Minimum Maximum
Aok TFP 48 %1 1. 046 0.068 0.781 1.258
Agricultural total factor productivity index
AR A 1. 003 0. 045 0.814 1. 162
Technical efficiency
AR 3 1.043 0.052 0. 860 1.259
Technical progress
e 552. 215 598.415 4. 670 3 896. 230
Digital economy
— ek Hh R A R 2. 800 0. 857 0. 647 5.911
Collaborative clustering of primary and secondary industries
— =0l P R 4 2R 2.802 0.712 1.436 6.932
Collaborative clustering of primary and tertiary industries
WA 3 L 45 44 2.631 0.199 2.288 2. 940
Income distribution structure
ARl AR M 45 4 0. 650 0.142 0.357 0.971
Agricultural planting industry structure
ERZ37%:8 0.136 0.114 0. 000 0.618
Natural environment
KA B 0. 690 0. 359 0.330 2.463
Agricultural machinery density
T B 3 AR 0.118 0.035 0.041 0. 203

Financial support for agriculture

TFP, = =, + = digital, + m;aicoag;, +

m,aicoag, X digital, + 2 ©, X5+ o +pt e,

D)
TFP, = =, + m digital, + m,ascoag;, +

m,ascoag;, X digital, + Z 0, X, o +pt e,
(8)
ERBIRI R TEP, O Rl 42 23 A2 )™ R 5 aicoag, 5
ascoag, 739 g — Mk b ) 4R SRR R A — =l
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Table 2 Correlation coefficient of each variable
—=l ==k
hEIER BEER Al A £l 0 B
£l TFP . . WAy o on e
N . Collabo- Collabo- ML ZER AR " R
EiEk i S , , fic 25 14 _ _ o
. rative rative Agricul- 33§ Agricul- Financial
AR i Agricultural 2% . ) Income
clustering  clustering tural Natural  tural support
Variable total Digital distri-
of primary of primary planting environ- machi- for
factor economy bution ]
and and industry  ment nery agricul-
productivity structure
secondary tertiary structure density ture
industries  industries
Al TFP $8 %1 1
Agricultural total factor
productivity index
e 0.182 1
Digital economy
— ok bl 4 2R 0.247  —0.264 1
Collaborative cluste-
ring of primary and
secondary industries
RV A7INCIE S 0.266  —0.249 0.355 1
Collaborative  cluste-
ring of primary and
tertiary industries
WA 43 B2 0.233  —0.319 0. 059 0. 029 1
Income distribution
structure
Al AR L 25 4 —0.152  —0.099 0. 245 0.112  —0.385 1
Agricultural planting
industry structure
H R385 0.025  —0.248 0.164 0.117 0. 006 0.156 1
Natural environment
ML B 0.134 0.011  —0.173 —0.116 0. 025 0.050 —0.153 1
Agricultural
machinery density
F 1B 57 A 0. 250 —0.531 0.435 0.482 0. 349 0.144  0.298 —0.001 1

Financial support for

agriculture




%8

W3 AL AR RO AL T R 279
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Table 3 Unit root test of main variables

75 i HT 5% HT test ZE

Variable Z 18 Z value P A P value Conclusion
el 2B R A AR AR HL —8.280 0. 000 4 Smooth
Agricultural total factor productivity index
— ol B[R 4 2R —6.178 0. 000 F-F4 Smooth
Collaborative clustering of primary and secondary industries
— =t [ 4R 2R —7.279 0. 000 F-F& Smooth
Collaborative clustering of primary and tertiary industries
B+ % 3% Digital economy —13. 888 0. 000 FFa Smooth
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Wit A= T ¥ BE WU L AR R B AR A — =l
FlA BT 2 5 A5 A D DR 3 BT — =l P ) AR 2R
X Al 4 B AR P R AR A R T — b Py
I7i) 4 2R 14 A1 1

B AL ) B A S5 R AT LB L BT &
TERF AR 4= B2 3R A RS ) R AR 0. 009, 3 1
T 10% W E KPR, B T2 B E R T
I B Ay 4R A A IR T A S R H2, Bk
FLRUEA TR EZERA T RAER ., X T
Br gt SR &TRE L RN RENE RS,
A M IE 32 20 DUECE L 3 AN T WA S
Jo& T Xt ARl 4 B R A 7 AR B S0 (H B
K B %% 3 B s A B AE AR AR T 2 1R e T
Ak 8 % L 8 T 0T 28 U A A 48 BT ol Ak T Y
KA B = 5 DA S AR BAE i 2 07 i, A
AR 52 T Sk 4 T M 20 1T B0 2 B AR L AR R
A 7R B R

55 = VBEAL (4) A1 (5) 1 [l A 25 5 mT LU H L 4
FRwE - A ERZE B KT &S
— =l P R AR R A L FR R O I (R0 )
7 0.016.,0.028), HArJllid o 7 10% 5 5% 8 &M
IKTAG 5, U B B A — B R AR R — =
7l B R 4 B ARl 4 B FR AR R R ) vh kR
B4 I ) 99 960 T B g AR HS L Ul B B 2
T E A A R AR TT BR Sk LA K i B AR TE BR
TR R E RS = = A ENRE
PR 0R ] i AR BE S R P B
R Mk TR AF B AN X S DT 4 o ol A R A = 3,

S5 DU L 7E FEE [ A AL T 2T XS PR AR
55 AR 2019 4F 4% M X7 2 8 A, PE R L X
AR AL Hb X 25 45 - 34 B A R T, AR R ML X 5
L S B O D S [ T /25 W s R - L 9 .
PLAR B (AR, 5l X =0, P 0 4l X, A< b b
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Table 4 Empirical regression results

A BEHL (D) BERL(2) AL (3) BERL (1) AL (5)
Variable Model (1) Model (2) Model (3) Model (4)  Model (5)
TFP G J5 — 1D —0.261"  —0.253"  —0.540"™"  —0.493"  —0.571°
L. TFP (—2.08) (—2.00) (—4.58) (—1.96) (—1.86)
— 0l tr el £ 2R 0.062"" —0.009
Collaborative clustering of primary and secondary (3.02) (—0.18)
industries
— =0l b I 4R R 0.068 " —0.054
Collaborative clustering of primary and tertiary (2.87) (—0.74)
industries
ESZN 0.009" —0. 049 —0.0881
Digital economy (1. 82) (—1.45) (—1.46)
— il B R A R X BT & T 0.016"
Collaborative clustering of primary and secondary (1.80)
industries X Digital economy
— =7k B[R B 2R X B 42 0.028*
Collaborative clustering of primary and tertiary (2.06)
industries X Digital economy
WA o3 T 2544 0. 081 0.167 0.331" —0.011 0.332
Income distribution structure (0.63) (1.50) (1.79) (—0.03) (1.12)
Al o A M 25 4 —0.179 —0.027 —0.033 —0. 449 —0.255
Agricultural planting industry structure (—1.02) (—0.16) (—0.18) (—1.57) (—1.02)
AR —0.469" 0. 068 0.149" 0.045 0. 054
Natural environment (—1.90) (0.79) (1.7D) (0. 40) (0. 56)
KA B 0.083" 0. 058" 0. 096 0.191* 0.102
Agricultural machinery density (2.22) (1.66) (1. 38) (2.18) 0.77)
T B ST AR 0. 034 —0.221 1.172° —0.904 —1.787
Financial support for agriculture (0.06) (—0.47) (1.68) (—0.53) (—1.39
- 1.199™ 0.715 0.573 2,462 1. 681
HEI Constant
(2.60) (1.55) (0.89) (2.52) (1.22)
AR K 5-P 1H 0. 209 0. 582 0.470 0.166 0. 826
AR (2) test-P value
Hansen ;4 -P {8 0.387 0. 903 0.114 0.431 0.588

Hansen test-P value

TEeoxy o, oo SR RRIEE T 109,526,170 BEHAKFR I 355 A8 Z B, T,

Note: *, #% and *#x indicate that they have passed the 10%, 5%, and 1% significance level test respectively. Z value is in

parentheses. The same below.
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X=1), IS5 KM X 5 5ERIE4RE . O
Hb DX 5 ARG X — =l P [l B 5 — = =l B )
B2 X Al 42 B A PR B A Y R B R 0. 014
50.018. 435381 T 10% 5 5% 1 3 MK A4S 55
X E B R XS AR o i X Al 5 = R P TR R
X6 P4 S b DX AR I b DX AR b 4 B 2R AR 7R R B e 3 AR
FHEE BT . AT RE A JR PR 7E 1, YA AR o X R
Mr 5 = =5l PRl 4 K OF © G B4, TRt 7 3

X 5 7R A0 X Al 5 = =7 M P[] 4 3R B 3 B sk 1z
W, QVEH X 5 AR X B0 2 B Al 4
AR F MR —0. 005, T 10% 3%
PRSP A6 56 5 3K 15 B A X 7 8 b DX AN AR b b X, B
25 T AR H S b DX 4 T R A R R B i Byt
. ATREMREELE T BUF & U I — Rl 24X,
e — BRI A S A E M, — BN A TR E

IRV A K A e R A s R S AT R

£5 MRERERRE

Table 5

Regional heterogeneity test

=A
A

Variable

— = ) — = B IE]
£ 5 M IX 5 BT B2 58 M IX 5 BT G SN
Regional Regional i XS P
heterogeneity heterogeneity Regional

of the collaborative
clustering of
primary and

secondary industries

of the collaborative
clustering of
primary and

tertiary industries

heterogeneity
of the digital

economy

TFPGiH 7 —#D
L. TFP

— 7l IR B

Collaborative clustering of primary and secondary industries

A

Collaborative clustering of primary and tertiary industries
P

Digital economy

— 2 B R AR 3R X X (3l X = 1)

Collaborative clustering of primary and secondary industries X

region (Region=1)

— = FRER XX (X =1
Collaborative clustering of primary and tertiary industries X

region (Region=1)

BF AP XX X =1)

Digital economy X region (Region=1)
& 48 # Control variable

# $I0 Constant

AR K #5-P 6 AR (2) test-P value

Hansen £ % -P {8 Hansen test-P value

—0.353™"
(—11.47)

0.068""
(7.22)

0.014"
(1.66)

£ 42 # Controlled

—0.519™"
(—11.50)

0.026™
(1.98)

0.018™
(2.00)

2 ¥ # Controlled

—0.299™"
(—21.93)

0.001
(1. 32)

—0.005"
(—1.9D

£ 2 # Controlled

1.4177 1.695™ 1.229™
0.165 0.265 0.129
0.222 0.100 0. 981
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TESEUEZE R B Ay b AW 58 B Je (ol 2 e [
AR T VR AT AR AR A B, ML 5 R ISR 6. AR
PR 25 R 5 SEUESE 2R BT A A 258 S AR — 2, SRR
TSRS R AR

FLU AT 5 30 108 i 328 B IXC 3 ] 20 85 44 Oy 7
b tp [ £ 3R Y TR AR B AT DN AR M R B L R UK A
Sy 7l i ) 4 3R 7 ol 8] A T G Bk 55 MR A B 42
24—l DX P TR PR 058 G 7l 8] P3[R 4R 2R
A REPE R HL R R R85 0 A 2 B4 R Ak 42 B

R R, NI AR E S W Ok R
2B B ) A G R 7E R 48 R 0 ST I 3 B
T RAE M XU R PR BT . 7E BB UL TR S
AR T 5 A B GMM ¥k iE 47 S5 UF K 50, 25 S 3%
B, — Mk U ) 4 3R S AR b 4 B 3R A 7 SRS ) 1Y)
FHCH 0,063,305 T 5% B EMAK R — =~
b Hip [R) £ B X ARl 4x E F A 7R R W R BK
0.167, i1t T 109 W F MK R 5, X —45 R R
B e 1 P8 A R I S SIEHIE A3 AT 45 SRAR AR AR ik

I Ja s AHIEFE I8 5 7 Ml U ) 4 2R 1A 7 AR R 46

Table 6 Robustness test results

75 AL (D) LR (2) I (3) LR (4) R (5)
Variable Model (1) Model (2) Model (3) Model (4) Model (5)
TFP i J5 — 1D —0.271"  —0.326""  —0.242"" —0.257"" —0.256""
L. TFP (—3.700  (—3.16)  (—20.38) (—15.29)  (—34.40)
— ol i ) A 2R 0.044" 0.010
Collaborative clustering of primary and secondary (1.99 (0. 40)
industries
— =k B [ 4R 2 0. 046" —0. 144"
Collaborative clustering of primary and tertiary (1.66) (—3.85)
industries
B % 0.019" 0.001 —0.089"
Digital economy (2.62) (0.02) (—4.30)
S A7INGIE S e E 7 0. 006"
Collaborative clustering of primary and secondary (1.64)
industries X Digital economy
— =L YRR B R X BT 0.036""
Collaborative clustering of primary and tertiary (4.83)
industries X Digital economy
o ) RECY 2l RECE B il RECY
il 28 B Control variable )
Controlled Controlled Controlled Controlled Controlled
- 1,046 0.869 " 0.757" 0. 806" 1. 257"
BRI Constant
(4.0 (2.63) (3.11) (3.29) (5.83)
AR #3%-P {8 0. 405 0.168 0.178 0.166 0. 826
AR (2) test-P value
Hansen ¥ 50-P {8 0. 631 0. 985 0. 814 0. 431 0.588

Hansen test-P value
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DA 30 S2IE 45 2R A Fa fde ik . 78 SR 3 B b ROl
T R AR T A S % T AT
(975 3%  BIVE 4548 =77 Motk A 53 B0 530 45 48 1 A
(7] 72 o 18 XA 0 45 7 ol P ) 8 SR AR . FE AR VA
B AW IS = T A O A )
A DA 55 7 ol P [ 4 SR A 0 A e R L (]
A GMM ik AT iR e A 3, 25 2R BoR, — —
7 B[] B R T A ol A B ER A 7 ARG R B AR B
0. 051,381 1 1076 2 2 PG 565 — =7l Bp [A]
SR XT AN 4 AR R B R KO 0,090, 18
T 1 REMKFRR . X —4ERE TSRS
R

3 H#ieEEWY

BRI B A0 5 =7 I R En
Bratr g K b REZG RIERHa6E. A
L AR5 T 7 Ml B R B 2R R 2 TR LA R
FE T A =l P R A R B 4 R R ok
WA B A R S AL 2R KB AR R
T ARy B R AR QAR BB, —
b 5 [ B SRR B B AR B BT B i — = B
) 56 SR FE B B A B2 BTy Ho— 7l B [ 4 5
FEEE/NT— = R R . BIHER BoR .
Al 5555 ol B[R] B 3R AN 55 5 = Ml B [
R4 B T3 Al 2 TR A R A T, B
FHKFE A R ET LR L BB BOR O 5 5 =
7l b Ta] 4 2R ok Al 4 B 2R A 7 AR G 4 A AT
T 5 b bR AR R A e AR . BT bt
AR F P TR E R 2R R, B —
Pk BT A 2R — =l B [ 4R 3RO ARl A R A
7 ARG R R A A 2 Y A 1] A

HEF e N RATT 7 TR ARl 4 25K AR 7 AR g
[0 3 QR = o0 | 7 A T /4219871 7] X (S
SEUESE R BRIl U R AR SR B A A
T ARy A B F A A R N R AR 5 =
(52 B BOR AT 38 e Al B AR 7R i Bl X, Al B
Al el 55 Bp 1] £ 3 XA S 515 = = TR
A B A = 1 A B L DRSS ki
5 =70k, MRS R R S HT— =l U R 4 2R
XAl A B FR AR AR B AR A B T —
NIACACIE =5 S SN Y VAW 4 Pl il A8 A4
58 =D A HL G I B AT BE A AT B i R
SRR = AT A DUR AT RE M B i — =

N4 S TN G L DB /K o SR P i 4
TR X Al Aol 1 B 4 S35 5 BUR S 3 d A Al
Al B FE AR M AL L AT DA A e J i 4 4 ol i Al
%o B BT ek, BRxokERT A
DR e SRR 22 57 L DA A 28 7 I R DL R 2% i 7™
A (e A Y U S AP 7 I s 1% e TP A
AR R i — 2P e A Al A 7= T 50 AR L EE R 4
ABC B R BB R A R EE R A
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