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Abstract

Against the strategic background of building a leading transportation country and the coordi-
nated development of the Beijing-Tianjin-Hebei region, improving the comprehensive efficiency
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of ports has become critical to enhancing port competitiveness. Taking Tianjin Port as an example,
this study uses the fuzzy-set Qualitative Comparative Analysis (fsQCA) method from a configura-
tional perspective to explore the paths for improving port comprehensive efficiency. The results
show that no single factor constitutes a necessary condition for efficiency improvement. High-
efficiency paths exhibit multiple configurational characteristics, mainly including net profit sup-
port, hinterland economy-driven, and multi-factor synergistic driving types, among which multi-
factor synergy has the strongest adaptability to Tianjin Port. Non-high-efficiency paths generally
share common problems such as low net profit and insufficient R&D investment. Tianjin Port has
outstanding pure technical efficiency advantages, but it is insufficient in scale efficiency, regional
coordination, and hinterland support. Accordingly, this paper proposes improvement paths from
five aspects: operation quality improvement, technology empowerment, hinterland coordination,
resource optimization, and regional linkage, providing decision-making references for Tianjin
Port to build a world-class intelligent hub port.
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Table 1. Result variables, condition variables and data sources

* 1 EREBSFHTEREIERIR

AR E K Y fE B3 e AR B bR Bt He s
g R — WL OTE R SBM PR HUE
FEAH At 1 VA wYEE PCT
BERI BEAF R NPOP
BHIFEAKFE W% H RDE
PR BIOSVOKT 1M GDP PHG (REATEE) - FEHEE,

B OGEHHER
IEERERE T O EMEYEME  PHCV

Iz RE ) DL R PHCT
JEHAE BAC KT s Il L 55 S PHPT
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Table 2. Data calibration and descriptive statistics of result variables and condition variables

*2 HERETE. FHTERERER RS

B EAaRE SHETPR) AFe)E HMH pRifEZE N IE| w/ME
PCT 125,412 55,123 14,235 55,842 28,564 128,562 13,568
NPOP 825,641 105,642 —42,564 185,642 235,641 856,412 —152,641
RDE 16,542 2856 512 4652 4856 18,564 285
PHG 42,564 9856 1654 13,564 11,256 48,562 1425
PHCV 135,642 48,562 8564 56,842 42,564 162,564 8256
PHCT 32,564 1856 185 7256 10,256 38,564 142
PHPT 2856 356 68 685 825 4256 28
OTE 2.95 1.25 0 1.28 0.82 3.25 0

TE: ST EE BT B SRR SR 15 09 0.5, ASSOX SRJBEAE T 0.5 (KA i R 2% AR — > % % 0.01.

N TR RS E NI TR, BRATEFIF “fsQCA3.07 FAF BT il 75 B Je %ot 45 AR & DL Je %
PEAE B — e i R, BIFRATT T AR, R AU FRA T B SR 45 AR B 5 25 A A2 & H “ percentile” 1)
AR RE B, Oy — D 8 R AR B EUR PR BT A A L — M T2 —Z H 1
—MERE S, JF HIXMEBOOR U U2 RO E 71X —K. IrarEREN T 0 5 1 ZEi#ET, B
A ERSREREIRS] 1 KRS E T “Eak|E” Ko 7, kM, iR EREER T E,
MFRECAANETEAMERE, Wi, ERXFELT, EATTUERE T R eAREIRE.
“0.57 ARG T RO TP R E, IR BERX A T, FUSERAL T H R HIE R AR E H AR
e ZHNEAFAEA RO ANRAEVE, i DARATTAE ORI 8 A 0 R vt i 3645 3K — AN i BB SR A _E— > 1 4
(tbtm:  “+0.01” & “-0.01” . )

BT LR G LK T AR, 8 R RGN KRR ERE R LR AT AR
RSB HE AT B B S AR BIEE 056 0.95. 5 0.5, 2 0.05 4047, RUKG4s AR S MK RN
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33.2. WERELE
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(1) KJEGEEIE S fsQCA3.0, $U4T calibrate pF %55 AR R 5 @ FE i 6k 5
(2 XRJBE =05 MEBIG— +0.01, JHERERIE I
(3) i AHE S SR AR, HT LB T 5 B R E.

4, BOFESYERASSIEST
4.1, PEHHEMRIE

TR B 58 PR IS AT R SRR, A0 HLEAT 6 B T IR AR P — M G I R, JF
ARV ITE B 5 BOA RN FRAFAEA AT DS BIEFI LR . “fsQCA3.0” HIN RN 1 IRIIE
TR B A Z AR R I S IR B AL fT I AN 2 it R — el B S AF o AR BT IR 2 AR i LA A 4
KTE A RGN B G T7 302 Bl 2R G MR R0 AR R B IR RN o T i R AR Rk
HEBHLER MRS N BIERARERTET 0.9, HALHGZRALERRR.

B i R AR E 0 T 3R e EOR A R R = 1 SR RO RE /N T 0.9, ARG R b BRI
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Table 3. Analysis of the necessity of single conditions

3 BNEHGwEMNSR

Gl AR AT e et —B8E AR
PCT 0.712564 0.745682 0.568421 0.658924
~PCT 0.685421 0.598756 0.795642 0.758421
NPOP 0.745682 0.758421 0.598756 0.668924
~NPOP 0.678924 0.612564 0.785421 0.768924
RDE 0.758421 0.772564 0.585421 0.668924
~RDE 0.685421 0.605682 0.805682 0.785421
PHG 0.698421 0.745682 0.552564 0.648924
~PHG 0.678924 0.592564 0.792564 0.745682
PHCV 0.665682 0.682564 0.575682 0.645682
~PHCV 0.658924 0.592564 0.715682 0.702564
PHCT 0.632564 0.682564 0.582564 0.688421
~PHCT 0.712564 0.612564 0.728421 0.685421
PHPT 0.662564 0.718421 0.538421 0.645682
~PHPT 0.682564 0.582564 0.765682 0.715682

e =7 FORFAFIARSE.
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Table 4. Types of fSQCA solutions
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S 5T R NIRRT S (R AR AR AR B e DI, RATATRE & B0 — i, PRI R RATT 7 A TR 2 AT IAE A
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171 He i A — BB R 11(0.968754), JLF-5 T, IXHUREMRE BATTE S X — 2k A B 2 BR KR
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FRANFI A AR . TEXRSSCE Y, W TR U B T 1 25 6 203 A RE DL i R 3 s 1 255 3
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BHERATT 20t FE AT SIS 11 25 6 35 1 e AR X — 1) /. ) fsQCAS.0 A Al i 353 1 L1 455 31
RAREFAARMBRHES T, HAFH LT =043,

HE RS R =45, MK —EEis s 0.958624 K T25T 0.8 #5401 |, R A4 RIR
JEA IR R REY] . AR D) — 2 0.946821 R EIL T — KRR G A S BR AR PRI A S AE X R
FIAT DL SRAE S RS
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BBk AT . IREAGE RN S, B & IR PIALNEL, 55 5 e s D ZR G AR BRI IS
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Table 5. Configurational analysis of high and non-high efficiency improvement for port comprehensive efficiency
5 & FEMRABOGEESEERYEEAS T

Hia H1b H2 H3 H4 NHa NHb NHc
PCT ° ° ° o o) o o °
NPOP ° ° ° ° ° o o o
RDE o o o o o
PHG o o ° ° o o °
PHCV ° o o ° o °
PHCT ° ° o o ° ° °
PHPT o o ° o ° °
— ¥ 0.98 0.97 0.98 0.97 0.97 0.97 0.96 0.97
R G678 o5 0.32 0.35 0.28 0.22 0.33 0.23 0.18 0.23
M — 7 5 0.03 0.02 0.02 0.01 0.05 0.06 0.001 0.07
iRt 0.81 0.94
GG R 0.69 0.44

T (1) @RI FAAFAE . oRIRML LA ERK . @RIRIUG A adR IG5 HR . 2 AR A B AT
Bl WAL (2) BT EA RIS TR T A2 IR 45 R AT R A7 M AIESS, DIAE e s, BRI
(IPRREAELE I BE — A B T T LR 2% P (20 A 75 B T3 s L I 43 R A R A A e R i 7 2R G
RO AT R A
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GEO AT RS R R bR, AL 4 0@ B E SR BRI TR AR, R AL
FIRACE . PRI PR RIS SeEE R R AR AL SR 5 .

5.1. BEYHRS R F N ERIERFE(Hla, Hlb—2FjEXER)

BEN TR S50 R N RIS L SR R R O W AESh 1. RN 2L A B % 5iss
RORPETE, Fasg R, oMk O R R PR At R s 8 b, A AN R RN IR, IR B ik,
WEsh A% . BUrPE RS, BREHESEARIRENA, LuzsERFE+RHRAE X XS, Bl R s+
ARILRAR AR BETE D FEAL LA BRI 0], T i A 8 KK L
5.2. BIEHRMASEMZFihREEH2—EEZFFIENE)

PR 28 T 7K 1 R R T B B B A A SO o R PR VR X 4 U B P [R] R R s, Jin i 5 8
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