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Institutional quality, infrastructure and China’s
agricultural products exports:
Based on empirical analysis of countries along “the Belt and Road”

ZHANG Haiwei, SUN Guojuan
(School of Economics, Shandong University of Technology, Zibo 255000, China)

Abstract In order to study the impact of the institutional quality and infrastructure of countries along “the Belt and Road
Initiatives” on China’s agricultural exports, based on an extended gravity model, this study uses the panel data of
China’s agricultural export trade during 2005 — 2019 from the 50“the Belt and Road”countries or regions to explore the
influence of institutional quality and infrastructure of “the Belt and Road” countries on China’s agricultural export with
static effect. The samples are divided into high urbanization rate and low urbanization rate group, and high institutional
quality group and low institutional quality group. The results showed that: The high-quality institution and perfect
infrastructure of“the Belt and Road” countries have a significant positive impact on China’s agricultural exports. The
improvement of institutional quality can indirectly promote the export of China’ s agricultural products through
infrastructure; The impact of institutional quality and infrastructure along the Belt and Road countries on China’ s
agricultural export trade is more significant in the high urbanization rate group and the high institutional quality group.

Keywords institutional quality; infrastructure; agricultural exports; “the Belt and Road”
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InEX;, = Xo + X1 Inst, + X:Infra, + X:InGDP, +
X:Lp; + Xs Tradey, + XsCp;, + X7 Ntby, + e,
(D
FEFEUE RNHRA (D SR b A b AT
InEX,;, = ay + a;Inst; + a:InGDP, + a3 Lp, +
a, Trade;, + a5 Cpy, + as Ntby, + e, (2)
Infra, = @, + ¢/ Inst, + ¢, InGDP, + ¢;Lp, +
¢, Trade;;, + ¢;Cpy +45Ntby, + ey, (3)
InEX;, = 8 + 8 Inst, + B Infra, + B InGDP, +
BiLpi + Bs Tradey, + B Cpy, + B Ntby, +¢e;, (4)
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TN 7 2 T A R o A 3 o A 3t
Xof Hp L A 7 i B 1 R A RO
Ayl AR L AR, AR
s AR L EXG R oR P B X — i 2 [ K
A7 il TR B O R B Inst, SRR
— B% 7 I 2 B KW &, Infra, B8 — 0 —
7 4 (] R R T R K 5 45 ] 22 i GDP, ROR
Clf — BT B K N A B Trade;,
IR — B U W XF AN FEOK S Cpy, RR
S — T 2 K IR T AR K P Lp, RR
W —H 2 [E K 97 81 2 5 3, Niby, KR “—lF —

B4 E COMTRADE 4 % P4k ;. http: / comtrade. un. org

® 6006

The Fraser 548 ZE M1k : htp: / www. freetheworld. com

RN FEIA IS5 - http: / info. worldbank. org/governance/ wgi
5447 WDI B0 )2 R4k ;. hetp: // publications. worldbank. org/WDI

BEUT R E K 5 E Z B AR CBURE 22 e, KRB
IRES =
1.2 BT EWA

AW 5 2005—2019 4F 3 fa] H it —
i —BE T ER 50 AN AT il 11 5 2H B ) TR Al AR
P HEAT 73 B o 48 bRk OB R I E .

oE Xl — B R R R
(EX,) Bl K T B A [ comtrade B85 Y 5 il BE
B (INST) , 84 K U8 F Kaufmann 25 2 X9 4Bk
N s MO8 b ( WGI, World  government
indicators)® . i 18 A 55 18] 92 il L B Ry e i 5 pk 48
7 VBUNRCR B e ) WA i IR AE 6 T
T A £ — ] A ) R A 5 R Al B (INFRAD , iy T
B 43 I G R e e Ok ™ A YR A A B
PR D S A Rl s N A A C N 2 R R TN |
SE B DL S LI P R R A Ak R T R AT A A B AR
77 EME (GDP) |, IR A o — 4 — B 7 I 2 W K W i
Gy AL, 1] PN 2R 7 A 8 R 50 B T 3 B K, X Arb
TR CTRADE) , I 1 1 GCA 5 A 2R 7 8
B A 73 He 3R, b B, Ul B Ah I R B R
i I AR K F (CCPY S FI 3T N E SN BB T
oo, HE B, Ul B T K B L 97 s 2 5 R
(LP) HZFSh AT S B D i R, e E ok,
ud B 57 3h ) BE IR e B8 R IR T I FHAR AT B dE
R e BR© 5 AE B BE 22 Nitb, . 804 R W T 35 75
FEOFS T Ry . R T A B2 2020 AR AR B R

H.»®
[=] °

2 SRiESHh

2.1 EEEA

ARBFFEXT 2005—2019 4F o [ X« — 47 — " Uy
2k 50 AN AR S 0B 2H R Y T AR B 4 ) R
FH OLS BEALRON | [ a2 500 % 3 5 A58 80 34F 47 ] 19
Gy AT F R 25 SR SR BT T OLS il 2 2500 77 1%
N 5 P 1 7 0N 5 58 30T 2 K G 45 R e B X T B ML AL
JOF N [ A5 I 7 ¥ 5 I P ] R RN L AR (] )5 245 2R
IR %



316

hOE R R R

2022 4F 55 27 %

F1 BOEREAREKR

Table 1 Description and source of core indicators
BT Gy J& Pk K5
Index Variable Attribute Source
i A 1) 53 IEf8 xR BRIG HHE bR
Voice and Accountability Positive index WGI
R E 545 ) E48 15 FRIG AL bR
Political Stability and Absence of Violence Positive index WGI
il BE BT A N _ . _
o HURSR EFE 5 S ERIE AR AT
Institutional
Government Effectiveness Positive index WGI
quality B B
g W 7 ) IEfE xR BRIG HHE bR
Control of Corruption Positive index WGI
WA o E48 5 FRIG AL bR
Regulatory Quality Positive index WGI
®iR EFE 5 EcS0 SIRBLIERIN
Rule of Law Positive index WGI
fih 3k &t NEE R 7N AR 1T R
Terminal throughput Positive index WDI
Wi 23 5% i E48 b5 T SR AT B als e
Air cargo volume Positive index WDI
HER R N % EFE 5 TSR AT B R
ST 5 it B .
Internet penetration Positive index WDI
Infrastructure o B .
51 2 98 1T ] 4k NEE RN AR AT R R
Fixed broadband subscriptions Positive index WDI
N [ 8 B AE 1T b EdE bR [ AR AT A R
Fixed telephone subscriptions Positive index WDI
NI R B i IE 1T 5] i IE4EHR e FHER AT B 2
Mobile phone subscriptions Positive index WDI
F2 TEMRESEIT
Table 2 Variable descriptive statistics
7 RURIUE ¥ifE T 1 2 /M 5N
Variable Observations Mean SD Minimum Maximum
HO R LNEX 750 21. 650 1.754 15. 100 25.220
il B i INST 750 1.000 0. 352 0.165 1. 889
FERI B K F INFRA 750 0. 000 786 0. 680 —1.391 1. 446
= N A ™ SH GDP 750 25.070 1.425 21. 960 28. 720
XF AR E TRADE 750 83. 000 46. 490 22. 940 343.500
Wi Ak CP 750 57. 720 21. 910 15. 150 100. 000
558 J1 K LP 750 67. 380 6.134 49. 440 86. 400
EXBLEES NTB 749 5. 909 0. 995 1. 660 8. 920

B AR YE Stata 3,

Note: Data sorted according to Stata.
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Table 3 Benchmark regression results
A 0% LNEX
Variable (D (2 (3) ) (5 (6) (N (8
il B 5 3.051 " 0.955" 0.988" 0.493" 0.577" 0.676" 0.574"
INST (9. 25) (4.06) (4.32) (2.06) (2.41) (2.85) (2.43)
I 0.999 " 0.957 0.803" 0. 649" 0.669" 0.652"*  0.653"
INFRA (31.13) (28.65) (19. 98) (13.74) (14.04) (13.83) (14. 0D
IR T ALK 0.058 0.041" 0.034"" 0.033"" 0.031"
CP (6.50) (4.44) (3.51) (3.54) (3.34)
N A = A 0.895 0.781"" 0.751" 0.830""
GDP (5. 86) (4.93) (4.82) (5. 34)
HesHE 0.025" 0.022" 0,027
LP (2.65) (2.34) (2.89)
kL RE £2 —0.099"  —0.108""
NTB (—4.50)  (—4.9D)
B2 5 i 0. 004
TRADE (4.09)
g e 18.602™  21.652™  20.697“"  17.314  18.802""  17.433  18.150™ 17.773"
Constant (56.32)  (1610.62)  (87.81) (30.45) (30.78) (21.83) (22.67) (22.30)
FEA & 750 750 750 750 750 750 749 749
Observations
R? 0.109 0.581 0.591 0.614 0.632 0.636 0. 645 0. 653
F 85.59 969. 1 503.5 369.6 299.0 242.7 209. 4 186.0

E AR SN NG, x| oxx

Note: Statistics are in parentheses.

xxx fRRAE 10%0 .50 1Y7KF EB3E, TR, (D~ @) RRBE—MAZ G HZ5 5,

%, #x and *x** represent significant level at 10%, 5% and 1%, respectively. The same below.

(1) —(8) represent the regression results after adding variables one by one.

P 3 AR A A 0 R AR B R UL B AR R A%
R RESFS AT, HE T W
B K- H1 (1) ~ (3) A A AT o] 428 i A5 & , B4l %
B0 — U 4 R S ot 5 R A A e e v [
A7 R 5 R L B (L A3 S ] R T
RBONIE, B T 1200 53 K 58 K7, B il
JEE R 5 LR 7 R S S A AR IR AR DG Y
K F L PRI — A — % T 2k SR B R Y 42 T X
AR R B s R B R R . A
(2) FN(3) HE Al 5 it 1] VA 7 85 I 25 Ry 1E , R —af —
67 VT 248 ] R R el 152 it s 08 AP v L B AR I 5 | e
AEFE SR T, B (4) ~ (8) A H At 5 1 A e

A0 fifp A 7 1) 5 T TR AR — B, AR R i
WAL CP AR R & O IE RIS — i — B 7 ¥
24 15 8 9 T A K ST A i A S 3 R
R, T AR A — E R BB T — S K
WX B FE 2 B N HER R B K 7l 25 T T Y
9 B0, 3k T A 25 v A ) ST A B R G S 5 B AR
7B ] LU Bl FE AL B T Y 8 . DI, R
[RSNGB A Al D VS
GDP RBURZE N IE R —ilf — I & E K E A
Az BE S AR AR AR TE AR OGO &R UE W]
H A i T e 22 5 SRR R TR R — ik
M5 GDP sy 19 [ 5 7 oK AR T e e i, 32
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(4 X5 A1 TR e B R T g | R R
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2.2 ZXEHM

X e Al ok 57 B 7 A A [] 45 ) HL A [ )
iR

M 4 B SEUEZE R n] DUAR I < A BE i i
FEA B 1) 58 LI 2 S o A% L i AR i A [l )
GERFEAPRAF — 2, R — Al — 7 4 T S
Jot 5 Rl 35 K S ) B 8 A A Y S A
TE FL A FEAVE AT L) R i 5 2 Al 1 11 A2 5L
8250 IE U W A 2 JB e R i B X v R 7
A 2 A RO — i — T A K

DLROB— s — 1% 2k 5 B o i SR i SO ) A RE 0% 3 1o R 15 it [R) B 42 kP I A R
Jifl B4 A EL I 4 A R AR R, 2 g O] BE T & S LA WO RS, BemF 2, 6 S ARkt
x4 TEYM
Table 4 Interaction effect

AR i HO% LNEX
Variable (9 (10) (11) 12)
0.491" 0.814"" 0.899 0,794
il BE B INST
(2.02) (3.34) (3.73) (3.31)
. 0.693 " 0.652"" 0.636"" 0.637 "
FERNEEE INFRA
(15.10) (13.81) (13.60) (13.78)
il B B e < FE Al 34 it 0.301 " 0. 421 0. 404 0,393
INST X INFRA (3.07) (4.23) (4.1D (4.04)
‘ ) 1.213" 0.863" 0.831"" 0.906 "
[ N A 7= B E GDP
(8.11) (5.47) (5. 35) (5. 85)
0.030""
0.032" 0.032"
Wi kK CP (3.27)
(3.42) (3.46)
0.036" 0.033" 0.037 "
FHHBH5ELP
(3.71) (3.39) (3.88)
o —0.098""" —0.106"""
JE L BiEE 22 NTB
(—4.49) (—4.89)
) 0.004 "
R 5 % TRADE
(4.02)
L 21.113 16. 457 17.194™ 16. 855"
H B Constant
(85. 68) (20.02) (20. 84) (20.55)
FEZAR H Observations 750 750 749 749
R? 0.627 0. 645 0.653 0.661
F 292. 2 210. 1 186.0 168. 4

(9 ~(12) RIRZB—MAZL &5 B 2R,

Note: (9) —(12) represent the regression results after adding variables one by one.
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Table 5 Mediation effect model

=X

i A4 LNEX

BLAl i INFRA

3 B4 LNEX

O E
Variable (13) 14 as
0.554 " 0.140" 0.574"
il BB i INST
(2.075) (3.349) (2.434)
. 0.653""
FERL B INFRA
(14.01)
2,052 2,031 0.830 "
[E N A 7= SAE GDP
(14.08) (19. 30) (5.341)
‘ i 0.073 0™ 0.057 0" 0.031 3™
W LK CP
(7.265) (7.652) (3.343)
. 0.005 71 —0.033 7" 0.027 1™
iS55 LP
(0.543) (—4.513) (2.885)
o —0.134" —0.0380" —0.108"
JEXBIEESZ NTB
(—5.437) (—2.152) (—4.910)
) 0.003 64 0.000 303 0.003 73"
R 5 FF i E TRADE
(3.528) (0.407) (4.094)
) 17. 00 —0.981" 17,77
HHOW Constant
(18.88) (—1.674) (22.30)
FEAE Observations 749 749 749
R? 0.554 4 0.6115 0.652 9
F 143.7 181.8 186.0

H:(13) ~ (15) IR ZE — A E 75 1 [HE 255,

Note: (13) —(15) represent the regression results after adding variables one by one.

F 5 AR Y | g5 R 51 (13)

(IS T FER B A2 5 —alF — B i R

— %7 U 4 G A B JB e 0 v [ A 7 R 5 Y
[ A K 0. 554 Hamad 17 4 25 P4 50 7K - . 15
it I L SR R o v A i T B
S W BN R IE . A (1) il — " Uy 2R I K
] JEE T Xk R il 5 it K P 9 ] U AR T 100 B9 K
R RN A B K P B R A BN B . B

) R T 5 % e L R i 1 BR B 4 T R B AR
N AE S UESE Al 5 7K P 5 R R0 T 1] 4%
Ao RISy — 7 1 A T 5 i 58 T A ) 2 0 S R RE
LR S o R AR A T S T R e R g 4
RS 1A R BRI 4R = AT BN A ROR el i v L 22
7 0 AT 8 o 5 il e T A4 B LA Y BE AT T
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52 ¥ 1) L b 1 it 1 AR A Ry AR 7 R B 1 R R At
FEHE A5 1 (02 1 v X —af — B W S B K
A 7= S T,
2.4 HfrFENA

Ry i — B E AR B 5T (4518 . 6 R4 5L
WL 0 7 AR B0 R 25 53— — [ 7T 2k B K
J3 T 0 b R AR A B 5 B S R TE P L A
OO 3 BT — 1 — B I 4 1B S 4 v i o
S BB AR r LA 7 A T R DA G A AT R
O3 AN B ) A ) E T EE G v A R TSR S
S W) E 5 T 055 5 T 26 AR 437 A5 BLAR O 8] R OF (B R
L E PRl — T 2 AR A i K
SAEAS o AL R TR R E AR A 0. 741.,0. 642 Al
0.563, ¥yl ad T 1% (1 8 35 M & 58 7K F . JiE 52 b [
A7 i T A — [ 2 R S 18 it K T

RIEA K IC R, Bl o 0 50 $2 5 X B AR VR I AE
AWk 55 . X 25 %6 B HE 1N [ S RO e K
FEAR T 100, 0 B AT S A AR N 0. 741 %05 %
F 25 % il IO SR K P R 126,
A&7 B BT 0. 563% . RL ESSIE I CiE
SRR T KR A S R 1N A — 6V 4 TR % o
Jo k5 B Rl it 8 1 7K T 1 R v ok e L R )
I AEAE A AR A S AE P AR 2 4 6T 32 11 70N [ 1) 5%
M 458 K 2 11 A (6] 2 1) ) 55 o DU AL G 35 /0 . AR5 A
by o HBIXRE 1) 25 S AT BB R R O 1 1K [ T A R
K TRIER, S EZ I —HAEREZNR S 61E,
MR IX  BE T K & R AS 40 A 3¢ e 1 il
J3E J5 Sk R B A 3 i KT A I SRR L aE O A AR
B, TR, B R R A R o A A i AKX
Hh R AR R R S AR AR R T /N

xz6 HNMEEIA
Table 6 Quantile regression
A5 25% 53 QR_25  50M4R el QR_50 75 %4 QR_75
Variable 16> an 18)
. 0.564 0.576 0.585"
il B B/ INST
(1.26) (2.10) (1.97
. 0,741 0.642" 0.563"
Fml it INFRA
(7.10) (10.02) (8.18)
\ . 0.811" 0.833"" 0.850""
E WA= BE GDP
(2.67) (4.47) (4.22)
. 0.0183 0.032 9 0.044 57
WA LK CP
(1.1D) (3.24) (4.08)
e 0.038 1" 0.025 8" 0.016 0
5815 5% LP
(2.10) (2.3D) (1.33)
o —0. 114" —0. 107" —0. 101"
JE&BiRER2 NTB
(—2.8D) (—4.29) (—3.74)
) 0.004 05 0.003 69" 0.003 40"
5 FFE TRADE
(2.45) (3.65) (3.1
KA B Observations 749 749 749

e (16) ~ (18) TR ZE— AR &5 By N F 25 5%,

Note: (16) — (18) represent the regression results after adding variables one by one.
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S — A B R B X T B 5 b i AR A L

Jot e 5 | A TR 2800 o A 7 it T 8 B2 T L (B
PR OGS R AS BT L o I o o R e O B
o ) 5 oA s T I [ S g D R o R o
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T o FE 0 5800 D R o B A AL R MR T A R A R R B 0 R AR AT 0 S fml 1L LA
JEAKAH —alf — IR E Aoy ot AR s .

x7 HEENA

Table 7 Classification regression

(SR ALK ¥ IR T Ak 2R 41 AV ] B T 4 20 o il B T A A
A High urbanization Low urbanization Low institutional High institutional
Variable rate group rate group quality group quality group
19) (20) @D (22)
o 0.716™ —0. 387 —0. 210 0.614"
il B BT it INST
(2.25) (—1.09) (—0.30) (2.29)
. 0.6547 0.603" —0.088 0.6457
LRl INFRA
(11. 80) (6.29) (—0.32) (13.79
\ 0.602"" 1.475™ 1.421° 0.960"
E N A= BE GDP
(2.65) (6.37) (3.38) (5.51)
. 0.045™ —0.009 —0.024 0.030"
Wik K F CP
(3.74) (—0.58) (—0.37) (3.17)
—0. 006 0.085"" 0.280"" 0. 009
HE S 5% LP
(—0.52) (4. 80) (7.57) (0.97)
o —0.120" —0.072" —0.048 —0.107 "
ERBiIEES NTB
(—4.15) (—2.50) (—0.9D) (—4.56)
. 0.003"" —0.001 0.011" 0.003""
R 5 P E TRADE
(2.61) (—0.47) (2.93) (3.00)
FEASHE Observations 486 263 75 674
R* 0.613 0. 780 0.819 0. 664
F 100. 4 119.8 40. 80 175. 2

TE: (19) ~ (22) RN G — AL B 5 /9 [ 4528

Note: (19) —(22) represent the regression results after adding variables one by one.

a2 7 WA EE R Al 51 (19) #1200 AR A [F]

T3 A B AN S 1A ] R o R TR R A

T JEE Sl T A K ST ) B B R il S X [ A
7 an S S R 5T R B — U A R
G ) € ot g S il 8t A e Sl T A R A e
ity R 52 5 B 5 e 24 A7 A TE A 5GOC &R BRI e T A
PRV 1Ry P % B g ) 38 i 5 Rt 5 i K - B RE I S |
Hh A i B4 R T R T A 3R A Y T U 5 2R O
AN ERAR R OR R R AR R Bt 3 5 A 0] ) 45
SRIEA PRI — B AH R B2 R A [ A 45 RO R A
AHIEFE Ny B 4 2R 1 SRR AT e AE T - AR T Ak
IV [ AR GEURC L A i i B i 8 4

P TR R . F 21 F(22) 43 B 2R 5 R
i BE TR R e E A R 2 B A RS AR AE
il BE S A A — B AR 5 R T S L
Vit 7K T 1 B T 55 v AR i A A T A DG G
Fr o M AT ) SO L — T kT K
it 5 B A A e L AR 7 B S 1 S e A B
F o ARUEEHE W L B A AT R B TR AR S LY
[i) S0, 4 F ) JO ko1 o IR R AT A LA, % B o
JEE S5 (R AN [ 0 e B S R AU o TR A 1 R
A ] 5RO ) R A T R 3 BROBK I A2 B B
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KA AN 2 DL B ] R
2.6 BEERE

ARG S 2 Bl A T A IO A
ABF[A] 20052019 4F 3E 47 45 J b 2 L AR 7Y 1) A% £k
PESEAT IR . % 18 B 52 2008 4F 4 45 fil 1 B 1Y 5% 1
rEE AR 7 R WL B B 2008 4R A
Xof THT A B4 P IR AT SEUE A A, A5 R AR .

X REAS E 47 B (8] 4b B 5, & B O i B AR
R A A e K — a8 B b R
T E 1) 5 e, Uh B — il — T U

% i B2 ot 5 R b B K P 69 B2 T BE 0% fie 2E b 1
AT i B T HL R RE 5 R A 4R T RE 65 8 G 2 Al
BNt X 5 S 7 AR ) HE A AR T . BN A A
ST AR O ANIF IO 97 B 2 5 R p [ AR
an R OC R B 25 O OE L AR SCBLBE 22 35 O i,
TR ST — Al — 7 2R A R B S T LT AR K
75 8l J1 K kA0 I R BE Y 4R T B RE I 5 b
AT i B T el A A5 R oA 2 AR IR — B
JIT LA X B ) 2647 4 8 A0 BT A Tl A 45 SRR AR R AR
fidt iy

x8 TEEMRIR
Table 8 Robustness test
7 i 08 LNEX
Variable (23) (24) (25) (26) (27 (28)
. 1.028* 0.642" 0.749"" 0.862"" 0.942"" 0.809 "
il B B i INST
(4.0D) (2.46) (2.92) (3.41) (3.78) (3.37)
. 0. 805" 0.580"" 0.488"" 0.596 0.574™ 0.576""
IR B E INFRA
(15.55) (8.69) (7.14) (8.36) (8.17) (8.56)
il BE JBT e+ F ROt 0.322* 0. 380" 0.352"" 0. 640" 0.666" 0.702*
INST % INFRA (2.33) (2.8 (2.65) (4.41) (4.67) (5.13)
0.931"" 0.638"" 0.652"" 0.675"" 0.696""
4= Bl GDP
(5.13) (3.38) (3.52) (3.71) (3.99)
i 0.054 " 0.032" 0.033"" 0.034 ™
WA ALK CP
(4.70) (2.55) (2.69) (2.87)
0.055"" 0.052" 0.060"
FSHELP
(4.48) (4.26) (5.13)
o —0.096 " —0.099 "
E XK BLREL NTB
(—4.40) (—4.76)
o ) 0.007""
% 5 i TRADE
(6.65)
o 20. 637 21.012* 17. 777 15.169 " 15.819*" 14,813
BRI Constant
(78.92) (79.18) (24.140) (16. 35) (17.140) (16.50)
FEAH Observations 550 550 550 550 550 550
R? 0. 396 0.426 0. 451 0.472 0.492 0. 534
F 108.5 92. 07 81.19 73. 60 68.21 70. 43

W (23) ~ (28) RIRBE — N AR 7 J5 1 M 455

Note: (23) —(28) represent the regression results after adding

variables one by one.
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