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(L AZ A mERE R, F% 201306)

[HE] FIEM IR IRSTIEEL (logistics performance index, LPI) AYAFRME, LISAESCERH IR,
PLo“21 hadilg H 222 B XM =K D8 i R E R0 LPLISECAEAS, B BRI %
PRI EAR NS LPL 8RR &M T A, kst <21 221 b2 2 i KB AR S K315 5
M. WSS B LPLASFRIAR M NTER A — 5k, BEWA FORBIAS R [ 52 i b X 9 9 378 B 55 7K S S A~
a5k, hEYS <21 s 22 M Xk E SR 8] 55 A 45 E AT IR 55 K T R $ T 22 (AR AE K
T E ) SR AR O (A [ B, ST T IR 5 M S v S R %o

[X$ER] LPI; /ERIE, M, —Bok; MEERH

[FESES] F503

The LPI Index’s Rationality and Its Application

JIANG Haizhou, WANG Ying, LI Huan
('School of Transport & Communications, Shanghai Maritime University, Shanghai 201306, China)

Abstract: In order to evaluate the rationality of the global logistics performance index(logistics performance
index, LPI) and its application in practice, the involved countries on three ocean routes in the area of the 21"
Century Maritime Silk Road are taken for example. The validity of the LPI is verified by applying the hierarchical
clustering and correlation analysis and the logistics service levels in the above-mentioned area are analyzed ac-
cordingly. It is found that the LPI has inherent logical consistency, which can effectively reflect the logistics serv-
ice levels of different countries or regions and individual differences. The rapid increase in the trade volume be-
tween China and the countries in the area of the 21" Century Maritime Silk Road would greatly enhance the lo-
gistic services of these countries and it is proposed that special attention should be paid to the compatibility of
different logistics service standard systems when making logistics infrastructure investment overseas.

Keywords: LPI; hierarchical clustering; correlation analysis; consistency; individual differences
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RERFEMRR X DX & AT AT o VPN

2007 4%, HFURITE IR AEAT T LPL (logistics performance index) 840, MU ICECE | FEftis K
- ViR SS RSy . EBRTRISEAIME | PR ERERRE Ty SRR 6 AN Y XA E R ECE X
B IR S5 T AT DA, e e i H R 1 [ S B XU IR 55 7K 1 E AR

ARk, BEEIRE g% BIASE, RZEE LN LPLISET “—if —pg” IR ER
BT R AR, 0. B KA S0 2007—2014 4F M2 AT & E YR SsdE
B, RIIEAE R LPLEAS TP Mant %57 56F 2007—2012 AEH) SRR S0 BT, 17
ST AT EOSE R A Sy s, BIEG TARUN . BESE . AR, R AMINZR BRAE DX E K4 A AR
s TR R ARSI AL, SHE T LPT XHLHL = & DR S A B SR EEIRET L
2010, 2012, 2014 4F LPI BHE NBIGEAEAS ) M T AHCHY A Sy B R IR IE (0 s 1 32 5y 32 31 < —
" IRRE R TG A NERREE S S Rk, X - I 62 MERK
2017—2016 4F1% LPLIAME 346 bnd(E DL R 36 BOFE 0 KR F AT b, OB PEYS “—a — 37 i
2R R ) B B YD A AR

Zi b, HEORZEHFIH] LPL R 500 —A B 5 B H X i 90 3t ik 55 K 7 Fi IR 55 3808 #6471 4307 o
XU IR 2 b 2. T LPLIREURIFARSCE AL 0, HUEE fSOG T LPL XS 52 5 52, A5 5C LPI
AREIRNIAZ . AT BF, 2R3 % WAEafh sy B Y0 IR 55 Re 0 i) B bs , — SR B TA ELFE PRI
RRYE M, IR 5 BRI IR R, Ak, AT A 45 LPT 38 B e it IRk 55 RE 0 3Pt 4 Tt-idt
PRI SCRE I, i As i — DR .

ARSCILL <21 fhadify b2z99 2 i XKEEZONREAS, XF LPT 850y & BRAE O — P 9B IE, 1E
WAL b, i T <21 AL B g g DR S IR 55 K R sZm R R R aE ) 48 -4
IR e FF AR

1 HBiESTE
1.1 ¥iE

“21 thadify boe 2 Bk B VARYN . SEUN . REE I LA 20 X, TR G 9 LT AR R A IR
i, ASCELACE 21 iy b2z g X = KERME s (hE—ARm AT
. P E—R ST T | b LT B EEVEVE ML) R R E R, D RIESE (e
R, W], OGS WEIEFRA SR M MR T HIER, RAWE TR, JEERE . BRI,
ENEZJEVENE., ZREE . B, WOmZE. gif . EVEE . RhEUR . URRBTRA . REER, AR, BTG
Brr: S, URR. JEALRRELE . EHARER . HRIEAE 20 DEZONFEARR

ARSCEEICT 2007 4F | 2010 4| 2012 4F | 2014 4F | 2016 4512018 4F iR E K1) LPL F850/E A
B RIS TR 2, RE THXEZRN A S . X ER S8, w0k s S 589 .
1.2 Fi&

PRI LPL AP R E B R . BT AN R B T A5 20 A LPL 43 A48 A ny B4 848 — 3k . ik,
ARSCHIR 43 )22 (hierarchical clustering methods) FIA G HT H 4, M2 5 — E0M: A JEXT LPL 48
BOE VSN

S ERETEMRIEIRE A S (LG, .6, (G, | G, %FR) MIEREH#HITRE; RITE2ZE
S REE (Ward B) , THEATEZEN 6, B2 ¢, MIMEER, BAAARMTN .

D =[(n, + n,)/(n, +n,) ]Dip +[(n, +n,)/(n, +n,) ]Diq -[n/(n, +n,) ]D;{IO
Hoifr, D % G 5% G, 2 IR % 6 RHK ¢, 5% ¢, AIFTRIGETE, D, RIERILI ¢,
5P G OBER; D, W G, 52K G HBEES; n, WK G, MOAVEG 0 W G, HAVEG n, M2 G, TAVEC,

MAZEME TR Pearson M1 RBORF R, HE AKX N,
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r= (X (=) (=) /LY (e =0/ JCX (=) /]
oot IIREREG v = (X a)/nsy = (X0 /n s n KBRS,

2 LPI EEMEMN
2.1 LPI 3585 BRI R B — B

WA <21 ety 22982 1" XIE K LPLISEL, XX EEEFZ TR, Mk, B 20 FE
A FAAE 20 NEIAZER], IR S FEARFEZ 0 LPT(E 5 9 W38 51 0] FE B, B 15 B e/ MR S 1) 3R
BHUNE, RIFHITR T RBA /NSRS B R & I T RS, TR/ NS REHAT
REHPEEPEE SRR, RE, R 0RNREERBLT .

PR R, MCEZR KB 3 g, 551 4. hillpg . JEARE . SoRVGW ., EREEJEVY
W, ZEE L, HRZE . ENEE . BREUE . VARERTRAGD . REER. AR, BIE | R HRWAELM; %2
YRR . BTGP s 5F 3 A dEgif . Jrp . JES AR HAARGEK,

REHIE IR R R TR K M S T A E R YIRS KT, AR YRS A I S 1 A Rt
1T T REDHr, IR R SR T YR MRS RE 1 - Fa 5y AL R AT 1 ek, 4R 1 s,

. . 7
Thailand Y7 le?o ug%u ;
E|1 & India Bahrain

/
T 2 »
Vietnam T")ﬁtﬁ% 2501
/ JEfr = Cambodia "\ Category |
/" The Philippines R
Ei e g Kemya

K0 2

“Ilr\ldfgne&q _ ) S‘lt | Ca;t%gojryZ

Dbl Dokt et f T
G WBE  Diboui/ | 3

Saudi Aarabia Malaysia =l
Oman The United

Category 3

\ Arab
\‘\\E‘ K Babrat Emirates /
N £ /
T N L) S
Logistics Competence~._~8YP India 7

_

1 BETYURKRSENSEHNBTFHENRLER
Fig.1 Cluster analysis based on logistics competence
index and throughput

R WA, BRZEE . EPEESEANINE AL, ST L Ak i i SRR EE R 5 IR S5 e 1 e B
RBGEIRLKARAAR] , FHUAEHERT . LPL 5 2CHE 05 bb A 2 WL A 1 45 1 B R B W T Mk 55 7K1 22 el 1Y) 228
BRI R LA 2 S
2.2 LPI REE#E S EN—B TN

MR ORI | Rl . YIRS aES . EERTTaRYE | RYIRERGE S . s HERTE 6 1~
FEEL, XREAREZHITRIS, HHRERT OB RIS R IE, SR WA 2 Frs,

M 2 /A, ST EPRR ISR SRV ERERRE ) e AR BRE G R AL T B U RS R o8
—F, BT HAS TR RS R A AR, HARZR/N, X—Z5 R AT LE D LP S5 S 46 2K
(B A7 TE RS AE P EAR MR (W3R 1), MULnI L, JCig/& LPL B85, )& LPI 40484k, HREMA
[F] 71 B %o — A [ Gl DX () U IR 55 A1 TV, Fabm iR R A 24— 3k,
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A The ﬁ&%wt

Philippines R %
L4k Bahrain ~ Cambodia
Hew Kenya I I 5502 )

nternational Shipments

LR ERRE )

Ao v
Tracking & Tracing 2 ﬂ/],{ﬁ NP
E— - Timeliness
_— T o
/A@Tﬁ Vietnam
Eff 5% The Philippines N
/ H KP4 E Malaysia pia)
/ ENBEJEVEE Indonesia i‘lfn )
i Z[# Thailand JESLRF L
/ 3‘ EIFE India E%F%a e
M FBHEUR Kuwait g ,] 21
(BN I . . Burma Category 1
VRFBIT$7 4 Saudi Arabia -~
(. e = vE ‘ S
|\ FJENE EHD /J‘OQa‘ar Djibouti Cajtz éjgri 5
\ \ % Oman N
NN R A ‘
il N\ Baheain o Qustoms EE!
N BN Singapore /)
Infrastructure  \ N\ / Category 3
\ &M Egypt ied /
W IR e H \‘\ BIIEPG The United %E// /
Logistics Competence - Cambodia /

B2 EFLPIREHERENIEHNELER
Fig.2 Cluster analysis based on LPI index and each sub index

&1 2018 &£ LPI I8 S5 25X

Tab.1 Correlation between LPI index and sub index

. s T 51 () bk fie N o L 2314
et seaigp  PIPPOUSEALE RSB ET s griapgne UM
K International Logistics o Tracking &
Correlation Infrastructure . Customs Timeliness .
shipments compelence tracing
Pearson correlation 0.96"" 0.98"° " 0.93"" 0.97"" 0.95"" 0.96" "

e ox x FIR0.01 KT B3,

Note: * * means significant at the level of significance (0.01).

2.3 ET IPHEHHERESNT
RIS TIIE T LPLHERCI N (80— Bekk , (FUR IRt B, 36T LPTAAJE BOR 4K 5] 1 58
REEFIFASERME, K2 Fr, ADBIEZEA 5 Fe b EECR0), 0. 2850 1 g R Py ar. |
RER S Ia HERTPEACT (TR 200 2 TR 880K 2 I SRR A 4 2600 3 iy
SHEEUKN, HE—20, SRAMEF B FE bR X o FE O R 22 M db AT 1 e, SRR 3 B,
x2 BNHIEHSE LPIAKEHEMITLE
Tab.2 Comparison of sub indexes and LPI level values

YR ER o EPRETIE
. - PRI ’ e Wy IR %5 e
% e fEAE RSO HEOCHCR -
B 1 Logistics LPI
Country Tracking International  Infrastructure Customs
Timeliness competence
& tracing shipments
RS Vietnam 3.11 3.49 3.11 2.76 2.79 2.96 3.04
FEALEE Philippines 3.03 3.28 3.13 2.59 2.68 2.86 2.94
LK VG Malaysia 3.43 3.78 3.46 3.40 3.20 3.38 3.44
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TR IR R . HERE . N

N o 32 N e, TR RE

Ex iz AP Hembiit  WIRR -
H{l“lﬁ Logistics LPI

Country Tracking International  Infrastructure Customs
& traci Timeliness b ) competence
l'acmg S 1pmen S

E[EE JE VG V. Indonesia 3.13 3.50 2.97 2.73 2.65 2.92 2.99
Z% [ Thailand 3.33 3.77 3.31 3.18 3.08 3.21 3.31
BRI 2 Cambodia 2.66 3.01 2.67 2.28 2.40 2.49 2.59
#HJE L. Kenya 2.90 3.22 2.89 2.44 2.40 2.61 3.76
E[ India 3.20 3.57 3.16 2.97 2.84 3.19 3.02
BB Kuwait 3.12 3.47 2.90 3.01 2.75 2.89 3.12
VHHEBHI1A Saudi Arabia 3.19 3.60 3.00 3.19 2.77 3.03 3.31
RKIEIR Qatar 3.38 3.86 3.28 3.17 2.93 3.22 3.15
LA Bahrain 3.28 3.32 3.10 3.12 3.04 3.06 3.01
P Oman 2.72 3.62 2.95 3.06 2.91 2.82 2.26
BT Egypt 2.86 3.23 2.80 2.67 2.50 2.87 2.36
BN Singapore 4.08 4.35 3.85 4.20 4.02 4.09 2.75
FATEX P United Arab Emirates 3.74 4.10 3.62 3.87 3.58 3.70 2.82
4 ) Burma 2.23 2.76 2.19 2.03 2.14 2.19 3.16
FFF Sultan 2.37 2.80 2.35 2.07 2.13 2.39 2.06
JESLHF BT Eritrea 2.01 2.31 2.07 1.80 1.91 2.21 2.21
F A $E Djibouti 2.15 2.62 2.17 2.14 2.09 2.07 4.09

R3 SEHIMEERE

Tab.3 Individual difference of sub index

GeitEds s PRV ERNE WIS RES o e A3 e VRPN ERRE )
Statistical Al International Logistics AR Fl E{E TE Tracking & LPIL
Lo Infrastructure . Customs Timeliness .
indicator shipments competence Tracing
B35 Range 2.20 1.93 1.76 1.76 2.30 1.91 1.91
IRJE Skewness 0.23 0.45 -0.21 0.91 -0.28 -0.45 0.26

M 3 IR ERTA AT, ST ERPER (S ROk, BRI R R, WS, 7325
IR LPL GBS /- H8 B AT A R 3 i, S5 RNk 4 o, WL WrintiR 55 7K1 ik Im
B2 3, STYIERERBE I NG MMER VR RS SR B AHOCHEARN B35, —E R B 1k 2e[E X
Wi I 55 B A K V- B8 2252 SRR Bt . 0T IR 55 BB 0 25 PR R 52

*4 FREZEHNE LPIEEMAEXME
Tab.4 Correlation between different categories and LPI index
AHIEHE Correlation

e
f:dtt LPI(ZH 1) LPI(Z&]1 2) LPI( 251 3)
Category 1 in LPI Category 2 in LPI Category 3 in LPI
T HBLE Customs 0.85"" 0.91""* 0.62""
WAk S5 BE 1 Logistics competence 0.91"" 0.97"" 0.73""
FERE it Infrastructure 0.90"" 0.94"" 0.67""
] PR 6% 32 /8 A M International shipments 0.81""F 0.89** 0.57*"
Ti5 YERT M Timeliness 0.70" " 0.92** 0.37
TRYIERERHE I Tracking & tracing 0.80"" 0.95"" -0.01

e o o+ KR 0.01 KT RE,

Note: * * means significant at the level of significance (0.01).
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LR PR, OB T HEREMAIZYE LPL SRR R AR, AR LPL S B0 O — A [ K s X 4
TR 55 KF B RI Y, 3 B S TE 7 FE R AR 25 52

3 EFLPIH “21 i F2£ A2 K" K& EWRRS KEEMN
3.1 EREMN
MHT A RERE LPLAKEEE | «“21 2 F 2482 % X84 FE B SRR 55 K E 17
TEAH Y 2200 (HIG S T 2BEREH K, s s,
=5 LPL AL

Tab.5 Comparison of mean value of regional LPI

e 20 BRI LA O RERR S
The Area of Maritime Silk Road Developed country World mean value

2007 4 2.87 3.31 2.76

2012 4% 2.94 3.46 2.88

2014 4F 3.00 3.63 2.89

2016 4 3.15 3.59 2.90

2018 4 3.01 3.59 2.87

UEAh, 2 AL, MR LPLSAEER, “21 ooy 22002 1 DXk AR A SR AERA it 7 P 50
X LbAss HAS EFagn 22 mrkisn, DISSYIIRERRE 1 e B8O, 28 FEEEE . B, HoRPEIEENEE
JEPEE AR KR 0 3.33 . 3,03, 4.08, 3.43 F13.13, WIGWEr T4t (2.23) FISRIAZE (2.66) Z5EZ,
3.2 tHEXSH
LA 2007 4FF1 2018 AFAXT LUAREGY, 4 ihas BB G, X5 5% & LPL BIEHER SO, sk 6 s,
ko6 ZERSHMMHPERSTK LPIHZER

Tab.6 Differences in trade volume between countries and the volumes with China

e LPI ¥ (i HE4 X e [ 5A  AAEHE 4 A EH %‘Jﬁﬁﬂﬁﬁkz
ﬁjﬂj %{’ . Rank of trade volume Rank of domestic
Categories Country LPI mean ranking with China trade volume
2007 2018 2007 2018 2007 2018
Z&[H Thailand 4 4 4 4 6 4
j}f;&rlﬁ Vietnam 12 5 10 1 8 5
LR VE I Malaysia 3 6 2 2 4 6
BT 2 Oman 11 7 11 10 13 13
E[1 ¥ India 6 8 3 3 2 1
ENE P T Indonesia 8 9 8 6 7 8
K1 VHRERTHIA Saudi Arabia 7 10 7 7 3 7
Category 1 LAk Bahrain 5 11 18 19 14 16
AEALEE The Philippines 14 12 6 8 9 9
BHERE Kuwait 9 13 14 11 10 11
WK Egypt 17 14 13 13 12 12
KR Qatar 10 3 5 14 11 10
HJE T Kenya 15 15 16 16 16 17
BRIFZE Cambodia 16 17 17 15 17 15
52 N Singapore 1 1 1 5 1
Category 2 PU[EKPH The United Arab Emirates 2 2 9 9 5 3
F A Djibouti 19 16 19 18 19 20
H5013  JFF Sultan 13 18 12 17 15 18
Category 3 4ifd] Burma 20 19 15 12 18 14
JESL R Eritrea 18 20 20 20 20 19

(RIE Source; AR E GE 315 W34 #E HH National bureau of statistics of China, http://www. stats. gov. cn/)
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RV 5 R R XY AR SS AKFBIsem, TR 6, XF45 X LPL Y5 52 5 & L KR 52 5 8
[ AR RAEAT T 00T, DR B, “21 il b2 g Eﬁ%@%meﬁm%ﬂﬁﬂf
HHES . A S5 eSS 2 6 B 3 R a1 (2007 AEMISE R BN 0.704 7 0. 839 * ;2018 4EH
0.689" " F10.821" ") ; #E X 5 BiHE 2 FAE B 2 i HE 45 Z 18] B A7 0 2 A A G (2007 4F
AHCZR BN 0.890 " 7 ;2018 AEAH K R KN 0.901 7 ), XAE—ERE FiR, WEYS “21 b4l h#
P2 DX E R0 A 5 B pGE T B T4 E W IR S5 K R T
3.3 BHBEEFK

BRI R R R AN, “21 20l b2 G2 — ML i X i A o0 1 S 1 s 11 0k
it 4 b B S, AR YE Oxford economics[”]%IET$H%|E%E@%D&?§%*%, k7 i,

*7 BORATRE

Tab.7 Demand of port investment B
FAZ7E AR 100 Billion yuan

% 2007—2016 45 B i 2016—2040 AFRLBEAIER 20162040 49 BBV Je it
Country Annual investment in Annual investment shortage in Total investment shortage in
2007 -2016 2016 -2040 2016 -2040

S5 (Cambodia) 0.01 0.04 1.00

B K (Egypt) 0.10 0.20 5.00

E[E (India) 0.20 0 0

E[JE JE PE I ( Indonesia ) 0.10 0 0

HJET. (Kenya) 0.08 2.00

L3RV ( Malaysia) 0.13 0.24 6.00

4fifi] ( Burma) 0.12 3.00

JEHE (Philippines) 0.05 0 0

BNy (Singapore ) 0.20 0 0

Z&[E (Thailand ) 0.02 0.44 11.00

B (Vietnam) 0.04 0.36 9.00

KT, TEARNK 20 4FHL, MR THORVEIE . ZR[E | B S AE I 0 R s AR (HAR R TE
BRI, £ 7 FrolE A DR | SR sk 5 SRl Bt 7 45 B 18] A7 A2 B A AR ek
HIMCHENT . AR R B A BT L2 TR N AR B0 UKE), MR Z 2857 . BUASEHABKE R 1
Wiy, X TR B R I E S, BARNAERCRERRRARR, Bl Ta3F s, Wi st teioh; Xt
THRABOM KPR E S, IR SRR 2 T i SO Rk, PR B R
MR R Bk
3.4 B

1) 2w <21 i ez IXSRE YRR 55 KN R R Z W a5 84
K HEEOR . BRSSO, B 21 IS a2 BT ROIOR YAt S
BRI, R X AL B A s I, Bk SUEm, BT CUEOCHOR
G YIEER RE J1 2 WAt IR 55 BE 1 A B B2 R DR 2R BT, 7 o 2 O 00 W IR 55 R SR A T ) A R0
WSS —, RS (T

2)%%%%*¥ﬁ@%@f%ﬁﬁ%m%mﬁﬁ NEB = B RS mET H
bR, S B ST AT AR DR E M AR 5 KPR T, di s s 21 Hhadify 229 2 i X
FI 5 o e SRR OC [ S B M 55 R MK F- - BT 45 3 [ 52 5 TER AN LU DI [ 5, 2
TRAR B 2 [ S A 55 K F e T
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4 LERIE

ST LPLASRCA BIE RIS, LIRS “21 e 22082 B X R 5 W IR 25 6 3 103740
HE T I

1) LPIFSHAE S A ORI 7 [ 5% s I 0 B 25 K7, 46 1 2 M LB LA P 73 B
e ORI LPL S B R R S5 KO A, S R B RIS i i b AN S BURE S — 2 4R R
BAERWRIRS K T2 5,

2) 21t F 2 KA E IR KOV AR T Rk F R R B IR 2 Sl
Bl BT KOF 5, s TR R R

3) R 21 B2 22902 i X 0] 9 575 1 K 2 i 30 4% B 0 00 AR 45 K P-4 T iy —
AEENE, eI E R YRS KR THE R BRSO Y LRI, B IR
55 M BRI R A AT

[ &% Xk ]
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