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Integration of Digital and Real Economies and Marine Industrial

Chain Resilience: Impact Effects and Mechanisms
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Abstract: Empowering the enhancement of marine industrial chain resilience through the integration of digital
and real economies is an important path to promote high-quality development of the marine economy and
consolidate the blue security barrier. Based on panel data of China’s coastal provinces ( autonomous regions
and municipalities ) from 2011 to 2022, this paper employs the entropy method to establish a comprehensive
evaluation system for industrial chain resilience tailored to marine scenarios. Furthermore, the two-way fixed
effect models, mediation effect models, and moderating effect models are utilized to empirically examine
the impact effects and mechanisms of digital-real economy integration on marine industrial chain resilience.

The findings are as follows: ( 1) The integration of digital and real economies exerts a significant positive
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driving effect on marine industrial chain resilience, and this conclusion remains valid after robustness tests and

endogeneity treatment. ( 2 ) The mechanism analysis shows that digital-real economy integration can empower the

resilience of the marine industrial chain through two paths: marine industries upgrading and marine scientific and

technological innovation, among which the transmission effect of marine industrial upgrading is more prominent.

Additionally, high-end marine talents can positively amplify the resilience-enhancing effect of digital and real

economy integration. ( 3 ) The heterogeneity analysis reveals that the empowerment effect of digital-real economy

integration is more pronounced in regions with lower levels of human capital. After the implementation of the

Marine Economic Development Plan in 2016, policy dividends further strengthened this positive impact.

Keywords: Integration of digital and real economies; Marine industrial chain resilience; Marine industrial

upgrading; Marine science and technology innovation; High-end marine talents
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real integration on the resilience of marine industrial chain

3 WK

3.1 HEBEIGERE
3.1 KREw R
DA RS 8 ST Rl R T L B AP )R R 2
BT A8 G AR B A RRAE O A SR I ] TR
b DX T Y S R AT RE T A B Al T 25, A SO
X Jia [F] 5 250 A6 TR A 5 of [ U o A T 3
e
Resilience, = o, + o Integration,, + o, X, +
H+v, +&, (1)
b AR ARG ARAED (22011, 2012+
2022 ) ; Resilience, 2 B fiff B A2 HE 1 7 7 Ml BE 1) 7E 5
Integration, Ay fiff FE 22 1 OSC R 75 X, O 45 P il 22 1
BRI 1 A AT IR ) XS [ 7 R0 5 e, R 8 A6 T
TERL s v ARG I E RO 5 &, N BERLIR 22501
3.1.2 PAR B AEA
o K 36 g VR R RN (Inno ) 5 9 ¥ 72k &

24k (Upgr_stru) WL SHLE, %34 N
e, (1) BYSERE B, HE— 250 g b A RO
B

Med, = f3, + fIntegration,, + B, X, + u, +v, +&, (2)

Resilience, =y, + y,Integration,, + y,Med,, +

VXt TVt g, (3)

AP Med, g A8 5, 73 39l %8 7 96 5 Bk £ 818
(Inno) HiEHE &2k (Upgr_stru), Hrf, B4
Bl i B A “ROSEREE T R A AR B Al
FA A7 pE I VR, ) ] RS R RE A8
ARIRS A A B R AR A, T TT RS =
Ko 5 -

S, SRR TN g,
BEMy AR, WSR2 PN M. T
GERTTAENE, IR E5E R UUKE Y (Sobel K4 ) 5
A2k K5 ( Bootstrap K56 ), #F— 2 5k 1 4 5%
IDAOES R T
3.1.3 AT m AR

AR I VE G i N A (Tale) X RCSERl& 5
PEP AL BERI S AR AR A, A S [ U R
FIARG O i e i 5 PR A A B Y S EL, K R
ROV A -

Resilience, = J, + o,Integration,, + 0, Tale, +

OyIntegration, x Tale, + 4, +v, +&, (4)

A Tale 5785 (MFRYNTAA ); Integration,, x
Tale, Jj ¢ HLIU, R0 R TE A1 2 KL 5,19 2 5 M5 75
o A O NIE, WU IR R i AT IE 1] Y
B ml A R BRI A AR, BRI e A

AR L, G RE RO M s 2 5, O
D) Sy A 1] 3 5 46 o

32 TEER
3.2.1 WMEBELTE

T P L B PP R R GEAE N H AR KU L T
3 0k 2 A0 Hb 2% o 28 45 P9 A0 el B, A XU K
LR . AUETIE B S AR AT Rk ), (R
RN FERE . A 54 SMENLZESIR
o HE5 s wvm 2R T A TAES
Fi 2 5 Bl U A B9 SR 2908 5 Py IX
BINWAE T e BER S htdhae Sy, m



%5

i & i o B TR EE UL S B R S R G
I By 4

SHUARSE D BREE T KR E
Wik, S5 G W VE P 8E B i RS R AT
TR, AR SCHE R A b A 2 I A DO R S — 2
Yyl il , Wi LR Ae s R e,
HOHT . IRPL. WERETT, IFARBA B AR SRS
FFEEE; R B A, e R W R A 5 A OF
K AR L AT PR O DR S R B, BE XS B
AR PR RE ST A A5l A A A L
Moo ARSCBIFTRE S . HRPURE N SIKIZRES) 3 D —
G R T L BERITE SR S AR A R . IR R
RGP EERVE R 2 8 BT RE ) e E BITE Y
KT =18, SRPCAE TR BITE R IR AR BT, KA

TR, S BRSSO BRI . S RO AR AL 119
AE S 2 WIS S i Gl . =5 S Bt 1 i T M B AR
A AR EE R YRR IR EOR,  REAE RS I DT IR0 3R I

b AN R IR Bl 1] SR GRS e Y | v DX A XU
AE ) 22 S 0 25 LA K o il i IR 52 200 D A ) B S
Ko Hovb, BT RE I 4 B2 e WO AR ALAG Mk A
SR | TR DL e N SRR | TR RO BLR
WA N Bt HORIEE PR BT 28 2 B IR B2 4 I 9 4
brs HRDUAE F7 4 S5 IR i U 2R 7 B H 5 B GDP L
HOMFEEGTARBLAT L R Ol A5 A T G g
VNI R E /R | DI (i I (=S G & (=
VRS2 B8 T 4 B2 o6 WA A7 10 35 7 o 3 M D BE R 2%
1B ASE T 7 ol P K R R 2 T 4R A
(K1) f)a, @ EE TR A 38R AU I 5
EREREL, 1R BRI I L B R

R 1 EBFFAENIEEIRER

Table 1 Indicator system for the marine industry chain resilience

— ik bR YRR =Ygy Ja A
TETERMIFAILAL MOl 53 8 TEPERHIFHILAL DL A 53 8 /A +
. IR ALY INE 65 RS IR -INE & AN +
PR TFFERMIFALAL T A B i L AW R N BUVRCE / IR DO A B8R / +
MR DA AR MFENFIE 5T R LI R&D &N (1278) /1P GDP (f28)  +
A BE S B GDP L WA RME (200 /MK AR Bl (f208) +
T R ARAT I [ W4 (278) /AR BUE (f2TT) +
HERTE TR — IR 5 GDP LT x 1+ W PR e {7 GDP
ARALIE T I T FEE x 2 + W PREE = il & GDP HLE %3 .
YR /Ea ey W SRRt /42 +
WK BT 4 WK 6 L +
R PAAEIEPE L RN ELRE VR B i X FEIEIE B (7 ehRuERE ) /X AR EE (125T) -

LR A K HE R G

oI T AR HE R (5 ©) /XA Sl (f2o8) -

TE T [ SR GET AR T 5 R A A A8 G 77 Ml R IR 9% A0 T Ml K B A S e R, AR SR DR T £ B T 2 i A Ml K A
JEAF AR AS fit o ™M A R RO T DX R R IR AR R B G BERE T, RO, s DX (RS A R RS 7 — i 3 b SR 3 ™ L B O PR S BE T o

TIRARPRBE IR R S . BRI B R AR
PriighE. Hob, QURRENRE N EASYREAR
BB E R BURIIE; RBTRE I AP MUBEOR B . 2500
o, BRI SRS AR A USRS 52 BE T MU 1
IRERAE KT 25 5 A BRI RE AR EOR, WA
BHE RV | R P BRI TR i S A RS
FEAit, LA B AR R ERARREARIRHER AT L AR A

=R AR b A I AR A OGS
BEICS T AR b A B A BB LR bR . IR SR
T8 AR 09 X 70 325 TR DT H 09 2803 5 AR 2 XU B o
BT AT 48 b5 B0k BB OF e B . A, Wt T
CHFTERMT R BB AR L AR by, el
FEARAE BCPE AN KL 5 D1 5 b A s B AR BT AR AR 2
W, BRIRPEA 45 R TR 7l 6 R SRR



120 W RS

2026 4

322 MEBEE

e R A RS R B, AT L R [ B 4y
2§45 (IPC) LR, 5 A E S0 ml & KT ity il 5
R B BUE R, ACRECTE L 5 A
FEALTE N SR Bl A IR E ST s, HLK
MR o

e, TR ORI RO i IPC R B A
IPC HIAEE P, DIGEFEIC R x,, M 5 B G 1Y ¢
KR . x,; B IPC, 5 IPC; My LB vk, 1144 5K
mr.

%y = 2 sonsy EER) (5)

K BR AL R SG) . SO 4 B R AL X R
IPC 5 RS L FIES; EC) Rtk k%,

H, WK CEBREF 5285 EREFT L5
KZMERRE (2018)), ¥ IPC /RS H5ERAT
ANEATALIC R, My SRR R TR X, T A
HE PR nm x nm By A3 ER X ARAE R R BE RS,
Fie Pl /AN AE B R (94T 8 SRR & IE R T

T A W 2, ez, = Y Y 5,

BT T AT, I . IR AR 4 4
SR KA Z ST AR b B e X 4 B
T 2R PO, 3 002 Ml P A
0, SEMAEHFITE.
323 #EHRE=Z

LA VE T R O R BT P, B
S A L 2 AU A B 5 DX SR I MUK T,
S P D £ 1 320 5 0 X2 7 0 9 LA 08 0
QERFTHUKT, LA W B— A LB 5
HOIK A P2 L T R s DA R E AR Yk T,
ST JH A T B HE A5 B I 7 A8 1 A o
Bty @FERITENE A AT, DA B HLAR 15 4 X 4R

NBEEE (TR /TN FRox; @i, %
FH A DXCIRBLN 1T 7 B N Y LR i @&l &
K-, L4 Rl HLAL A7 BF 3 22 F1-5 l IX A 7 S (R Y
HfHRR .
324 MM EE

Hh A A i e WO BB BB K S R L
G, iR 56 T RN AT AL S AL S TR
AL FHLE . AR B AR BUR AL B, LR
RO 2 R RR UR 10 BRI, B LR
W R PRI | TR TR A A A ) I 2 2 U Y
TORGHRE Sy, PG, SR 7l & R B AE
ek, Kok B ARQUF KB R . MRSk 45
i A I B R, 7 5 4 )2 O 2R BORE S el
G5 K8 [ 52 AR 5 A R g B IR ML R R R, R AR
g 1 D 7 M v A K P g o I L O
AL G il 1o ¥ P TR A A AR TR W S 0
TR, 77l 2 T2 IR A RORE 2 WL S Bk I — e R ik
B, R RV Pl R AL B 2 AR AR 0L R,
SR T 8 77l 45 40 )2 W R B e A i &, 1H 5 4 5L
/{1

Z;ix)’; (6)

S LR &SR3 E R S VRSN 4+ b | F (NG 3E S el SY (R N2
o P AR R UEEE R A A, AR A B
W, B K RL B P Motk A BH 28 5 Ll AL
RES BB AE Ty, SRR RO L B T v
N AALRE S 32 T+ B0 BA AR FE 7 b A 83 1o A
B, b BE I B OB AL, HESh T S5 R T
PR, A SR TR 7l b BT s+ K DL B 22 T
PNIFNGE S S QNDRP UK 3 RS S Vi S
HOR B9 il 5 1 7l BE B O AR AR 9 T AL
HA R ARG A R R 2 Pros, HEAREN
132 4>, AR RIBCE 70 A 5 B, oM o S 8 T 905K
UESS SR 1y n] FEAE

F2 BLERARERMELST

Table 2 Variable definitions and descriptive statistics

pase | AR ot /A ¥ifE bRz fe/MA R A
B i A Pl EERIPE (Resilience ) 132 4.256 1.391 0.987 8.192
A B BSiFI4 (Integration ) 132 5.224 8.383 0.005 44.103
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) AR Kkt ¥fE i Re/ME FoRME
XN HOKSF- (Open ) 132 4.699 2.859 1.089 14.123
B TR (Ginte) 132 0.121 0.039 0.063 0.245
SRl & &K (Fina) 132 3.605 0.998 2.163 6.593

i A
HERIBEItE A2 5K (Infr) 132 21.606 7.966 5.129 40.591
WREE R (Citi) 132 66.621 12.058 41.900 89.600
SR B B KF (FDI) 132 2.970 2.686 0.171 12.099
- MR BIHTKT (Inno ) 132 463.337 462.721 9.546 2228.700
i W gk (upgr_stru) 132 1.621 0.797 0.483 5.877
P AL W3PE R AA 7K (Tale ) 132 258.288 224.877 4.000 1.086.000
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Table 3 Baseline regression results

(1) (2) (3) (4) (5) (6) (7)
kit
Resilience Resilience Resilience Resilience Resilience Resilience Resilience
0.056%** 0.070%** 0.069*** 0.051** 0.103*** 0.098*** 0.075%*%*
Integration
(3.963) (4.334) (4.115) (2.611) (5.223) (4.733) (4.061)
0.191* 0.189* 0.166 0.099 0.003 -0.078
Open
(1.74) 4 (1.703) (1.502) (1.001) (0.020) (-0.602)
0.767 -6.358 -2.190 -2.431 —10.740%**
G_inte
(0.177) (-1.091) (-0.422) (-0.475) (-2.255)
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(1) (2) (3) (4) (5) (6) (7)
Resilience Resilience Resilience Resilience Resilience Resilience Resilience
0.094% 0.025 0.017 0.073%
FDI
(1.863) (0.533) (0.365) (1.734)
0.197%** 0.190%% 0.217%%*
Infr
(5.463) (5.143) (6.674)
0.051 0.086*
Citi
(0.883) (1.704)
1.465% %
Fina
(5.833)
4.592%%% 3.428% %% 3.350% 3.983% 0.248 -2.063 —7.869%**
fig el
(21.412) (4.884) (4.044) (4.485) (0.243) (-0.736) (-2.977)
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Table 4 Robustness check results

A (1) (2) (3)
A i
Resilience P AL i B AL P
0.075% % 0.024% % 0.070%**
Integration
(4.066) (3.077) (3.945)
—7.869%** 0.749 —7.774% %
B
(-2.976) (0.667) (-3.035)
Pl s il il i
AP g 1 78 RN il il i
A0 B E RN il il i
NI A~ 132 132 132
PeiE A (RY) 0.676 0.678 0.682
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Table 6 Heterogeneity test results

AT 2 L H5f 1]
E7F B K 5 ( Stock-Yogo ), Stock-Yogo IIfi F1H M (1) (2) (3) (4)
AR i
16.380. 2 [t a9, Integration REUHN 0.144, Qe g 2011— 2016—
BAE 1% KT B0, RUEH MR, 5 A BRI 20156 2024
SZ R A X P B P Y IE ) A SR AR K T 0.018 0.043* 0.206 0.058*
e N . . Integration
&, U ENIE T AUHEL IS AR (0.325) (1.955) (1.187) (1.855)
~31.457%* 0.309 8.654 3.209
£5 NEHKREER T
(-2.556) (0.089) (1.466) (0.404)
Table 5 Endogeneity test results
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A3 [ 7 5N il il eyl il
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0.173%#* NI A 45 87 55 77
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Table 7 Results of mediation mechanism tests

(2) (3) (4) (5)

Inno Resilience Upgr_stru Resilience
19.261* 0.072%%* 0.018%* 0.068%**
Integration
(1.924) (3.642) (2.060) (3.621)
0.001 %%
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Table 8 Results of moderating mechanism tests

(1) (2)

AREL
2L
Resilience Resilience
0.068*** 0.083***
Integration
(3.781) (4.278)
0.002%** 0.003***
Tale
(2.947) (3.506)
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