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Abstract

Macro leverage ratio is a core indicator of economic debt risk and financial stability, and its rational
regulation is critical to high-quality economic development. As a key link in China’s domestic and
international dual circulation, the impact mechanism and heterogeneous characteristics of Foreign
Direct Investment (FDI) on China’s provincial macro leverage ratio remain under-explored. Using
11-year panel data from 31 Chinese provinces, this paper empirically examines the impact, trans-
mission channels and boundary conditions of FDI on provincial macro leverage ratio via fixed-effects
model, mediation effect model, robustness tests and heterogeneity analysis. The findings are as fol-
lows: First, FDI exerts a significant inhibitory effect on provincial macro leverage ratio, and this con-
clusion remains robust after replacing the core explanatory variable. Second, industrial upgrading
is the core transmission channel: FDI promotes industrial upgrading through green transformation,
digital upgrading and micro input structure adjustment, which strengthens regional debt-servicing
capacity and thus curbs leverage growth. Third, FDI's impact features significant regional heteroge-
neity, presenting a spatial pattern of “strongest in the west, secondary in the east, weak in the central,
and anomalous in the northeast”. Specifically, the inhibitory effect is strongest in western China, fol-
lowed by the eastern region; the effect is weak and lowly significant in the central region, while an
insignificant positive impact is found in the northeast. The findings provide empirical evidence and
policy implications for China to prevent and defuse provincial debt risks and safeguard financial se-
curity by optimizing FDI allocation, promoting industrial structure upgrading and implementing dif-
ferentiated regional policies under the background of high-level opening-up.
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Table 1. Control variable information
#=1 BTHTEERS

A iR A E X
NRE: L, pop_growth (FEHAEND — FHRTANNETFH AL x 100%
VH BT A consumption_log 2 B i SR AR

o B 2 deficit (MBS — BN )/GDP

FERFE openness HEH O S 4/GDP

SRl K K finance SR A DT AR EUGDP

WA urbanization ERWBN DB REEN D HE

GDP K% gdp_growth (4% GDP - #if—%F GDP)/fi—4F GDP

5. SCUES#R
5.1. EMERVILR

DN SE T TEE PR T AR B VAR, AR SO REHE R R HEAT S 2 A 6 . 25 RBOR, GETHEAE 196102 2 1K
1 L AE LA BENL RN AT BB e, i AR A - AR XU [ 58 RN R T R AR AE B DA AR S
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Table 2. Baseline regression

2. EAEMEYT
@ ) (©)]
leverage leverage leverage
fdi_to_gdp ~3.8055" ~6.7689"" ~3.6826"
(1.6087) (1.4386) (1.8615)
pop_growth -0.0190™" —0.0048
(0.0066) (0.0144)
consumption_log -0.2243™ -0.1614
(0.0392) (0.1657)
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deficit 0.8533"" 3.1319"
(0.2221) (0.8473)
openness 0.2232 —0.5096
(0.1983) (0.6116)
finance 5.9387"" 11.7917"
(1.2633) (1.6228)
urbanization 1.2476™" 6.2890™"
(0.3575) (1.7514)
gdp_growth —0.8659™ —0.3620
(0.4066) (0.2900)
Constant 1.7533™" 22,7747 —1.3289
(0.0812) (0.5165) (1.3581)
B R & i &
A RN & 4 &
R? 0.454 0.644 0.621
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0 R AR i fdi_to_gdp REH-3.8055, 7E 5%4uit/KF LR A, K FDI 5 GDP b EARA 1 4
B4 s, N AT BT AT AT S0 1 2% T B% 3.8055 N 43 s, FDI X448 44 % WUAT AT 2 LA B2 25 410
HI1ER . BIG) NN A H AR E i e B 45 R, fdi_to_gdp R¥N—-3.6826, {57F 10%%it/KF LiE%
R, BB SR TR RS, FDI I AR AR, A SO il HL 320 5E .

FEHIARRIIH, WMBURTR, AR R ENIE, RIKShE R WA R LT ORI &K
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N T RAEFEAE NSRS R AR, ASCARUR 2 MROYERDIT RAGHEEAR TS, A Iasi Rink 3
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SRS, A SCRIT SRR AN EL VAT GDP P L T (fli_to_gp) i EEAh s LR EAKT,
A R T T IR, ST SORIEA S, HoB U ARFAS BB O A B
RIS 185 4 VA Fli_per_capita) TURTHEATIENIE, 15748300y, R0 AR T 40 9 SzBi LTI 51 et
G+ BHERREAD, Bl U, HRIE 3 BEFI, BHR AR ARSI B R
HRBHR RN, I R KA . BT 58, FOAMI B R
KPS 402 L35 PO, SR 50 R R TR O RS 5, BLAT RUEF R
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SERIREARIME, BT RIRFEARE BT R R 25505k 3 BE)FIFTR, BFRAIL A E i dife
AJe, A BB A T R EIE 10% 8 gt KT BB E N, HARBON S AER 45 R AL,
RINZIME G AR BURA SR O A58, SEIESS R A SRl
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Table 3. Robustness test results

=3 REMRNER

@ (@) (©)
H it [H15 (FDI/GDP) Fatg Rz g (N2 FDI) S R AR TR I ST A R e

fdi_to_gdp -3.6826* -3.6915"
(1.8615) (1.9062)

pop_growth —0.0048 —-0.0052 —0.0005
(0.0144) (0.0140) (0.0151)

consumption_log —0.1614 —-0.1374 —0.0994
(0.1657) (0.1608) (0.1563)

deficit 3.1319*** 3.0289*** 4.6226™"
(0.8473) (0.9351) (0.7033)
openness —0.5096 —0.5105 —0.6082
(0.6116) (0.5920) (0.6273)

finance 11.7917*** 12.7078*** 10.5559™"
(1.6228) (1.7171) (1.6848)

urbanization 6.2890*** 5.6379*** 6.4953™"
(1.7514) (1.6794) (1.8875)
gdp_growth -0.3620 -0.3371 -0.2089
(0.2900) (0.2945) (0.3827)

fdi_per_capita —0.0001***
(0.0000)
Constant —1.3289 —1.2430 —2.1496
(1.3581) (1.2878) (1.4815)
R? 0.621 0.620 0.6216
Adjusted R? 0.600 0.599 0.5985

53. REMESH

FRHE 31 ANE RATECRALAE LU R IR PRl SR BERI I RCR . TR B R K A1 55 S5 1 s
TESE T HAFAE R FE e R ESR, XA XA RN TE, 7T 68 S B M B 0 8 G R AT AT 21
SO RN S R A A R Bk . i — 2D L FDI AN R DORAT AT RO 22 57, A S IRIE K et
JR B DRI bR, R AR P AR BRI, AR X L PG b AT AR B X D0 KRS, T
S 1] R RS AL AT [ VA6, PR T FDI S22 5 WAL AT 2 (¥ X I 57 2 A [mlA 45 Rk 4 s
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Table 4. Sub-regional regression results

4 HHEXAYEFER

()] @ ®) (4)
AREHX Hh R X FaETHLIX RAbHIX
fdi_to_gdp —4.9267"" -1.9302" -9.2181"" 2.1326
(1.4223) (0.8372) (2.8133) (1.1113)
pop_growth 0.0203 0.0157 —0.0447 0.1660
(0.0322) (0.0093) (0.0283) (0.0803)
consumption_log —0.3736 0.2094" 0.0711 -1.6717
(0.3958) (0.0940) (0.1410) (1.1661)
deficit —0.4143 5.4125™" 3.3650™" 2.2331
(3.7362) (1.2476) (0.7403) (2.5012)
openness —0.8898 1.4448 -1.1728 2.7856
(0.7815) (0.8099) (1.4689) (2.0425)
finance 13.2808"" 6.8499™ 11.4410" 22.2169™
(3.9062) (2.1738) (2.6876) (2.4359)
urbanization 9.1172" 1.3336 47148 2.8633
(1.9088) (1.5106) (4.9854) (14.4362)
gdp_growth —0.9883 0.0529 —0.3899 0.1727
(1.5065) (0.1349) (0.5973) (0.2306)
Constant —-1.0967 —2.4886™ —2.0088 12.3613
(4.1738) (0.9348) (1.4769) (12.6972)
R? 0.6200 0.9807 0.6183 0.9735
Adjusted R? 0.545 0.973 0.557 0.940

oy XIRNHZ5 R B 7R, FDI X2 ATAT R0 I “VEoR AR, sy ARJL/RH” 25 45 1A
SERPE. oA, PUERHLIX FDI AL 3 2 e i (R 0-9.2181, 1%/K-T83%), T HHBAGHR O
BOK, FDI BB AR 78 5 HAR N H A2 B80S BN 5 H s AR AR HBIX. FDI R REA7 76 52 25 1) 1 FH (R %-4.9267,
1%/KT-53), KITTEE K LB SR KT, FDI BIRCRIL S LLFE 70 A4 B HLIX FDI (Y
TR RN AL 55 (5 8019302, 10%7K° 72 2), B DXIRAL T Mk AR B R B, FDI FRIARR 280 5 A A
REL IR AL FDI REONIE(2.1326) HA R, RYIRALG LA M S AGINLHIZR, SRR
ARBETE O ALAT A (R £ o

5.4. HBIELE

DRIAIE AR SO TR H2, T AP LR B0 R AL AT 22 I N E AR SHLET, A SCRAZ PSS
IR AW, SR A O s AR 38 A N 1 H AR B E R R, SR
Industry_Upgrade, 3845 145 R0 W DX b ) s BoR s BEIME 75 I PR S, 5 AR SCER ML A
RULHD, AREATGENN EANEME. FIEZ R W% 5 Fis.

TR IR, FDI KPR PG 9 BA 22 R m s (R 3 =3.367, p<0.05), KMIPFHRA
A A X T . BI(2)4E REoR, #HF TR &G, FDI X7 AT A RAAZLE &
EWEREA RN (RE = -2.944, p<0.01), [RINF7VE58 T+ A B 0 2 AT A28t 3 0L o S 2 4 4
H(R¥ =-0.219, p<0.01). XPLH FDI AT EHANGIE G MATAT 20T, b fe il id HER) 7 b 251
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FHR =L TR RN, . 05, P b 25 A6 % SR P A1 3R 2929 -0.738, 1 s ZXURE KT 20.05%;  Sobel
o6 4k F s TR A SN R 3 (Z = —2.061, p = 0.039), I0AE TAF T H2, EP FDI Al @ (it = Mk g5 ¥4 7+

P RITATHBATHER, WESRIXIAEGRE ST, HEMO ZOWAL R AL -

Table 5. Mechanism test results
5. MBI R

1) )
Step 1: FENLEE I Step 2: FEMALATZ

fdi_to_gdp 3.3673™ —2.9443™"
(1.5390) (0.9500)

pop_growth —0.0204 —0.0093
(0.0156) (0.0096)

consumption_log 0.5907"" -0.0319
(0.1218) (0.0775)

deficit —4.0933™" 2.2344™
(0.7270) (0.4687)
openness —0.4040 —0.5982""
(0.3654) (0.2242)
finance —7.8545™" 10.0695™"
(2.5174) (1.5669)

urbanization 4.2483™" 7.2205™"
(1.4900) (0.9249)

gdp_growth 0.7638 —0.1945
(0.5856) (0.3596)
Industry_Upgrade —0.2193™"
(0.0358)

Constant 0.8314 -1.1466"
(1.1180) (0.6852)

R? 0.6631 0.6641

F IR S R R L G R TR ALAT A R PR TR B B A
FHIRAE, M EARTHRIII R SBREAN  HIT BUFRIZ BRI FDI IS SRR I, HEAK
SIS [ JE AR AL, B BerE s i 5 R Bt 7 oK, TR AT B AT R s (B RKIIRE, FDI W H
FANFEAME R G TR, PSR T R A B 5 W BN B8, BEMVARAS B3 i XISt e 77+ il
155K e IO B PR J O, IE A I ) R 7 e A AT IR R I ZR G AR

6. ZREBIRER
6.1. WizLhie

ARSCHET o 31 AME T BUR L 2013~2023 43 11 EROTRRACE , I E RS F A RO
B, RGHRIT FOIAEREMAAF RN, OG5 F:

H—, FDI X482 WAL R B A 3% B AM@ s e . BuEREER, i 0ERE e 8N 524
e, fdi_to_gdp FFETH 1 H 4341, leverage S35 T % 3.68 N 70 fi(p < 0.1); Bz LB EN
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N FDI J5, FAsZmnTE 1%/KFRE, KUF T4 Rtk B2, Pl T 902 s b A IR,
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