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A Two-stage Efficiency Evaluation
Model for Logistics Industry in Terms
of Producing Process

ZHANG Hao, YOU Jianxin

(School of Economics and Management, Tongji University,
Shanghai 200092, China)

Abstract: To solve the "black box" issue in the efficiency
evaluation of the logistics industry, the production
process of the logistics industry was divided into
investment transformation stage and society service stage.
An efficiency evaluation model of a two-stage network
structure for the logistics industry was proposed with the
consideration of undesired output. To prove the rationality
and effectiveness, the proposed model was applied to
China’

suggestions were provided for improving efficiency for the

s regional logistics industries. Some policy

logistics industry.
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Fig. 1 Two-stage network structure of the logistics

industry
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Tab. 2 Descriptive statistics

Bt BEA/PE A R SN e/ MH SEE brifE2E
) S5 1/100 A 85.40 3.94 28.68 17. 68
BFTRALH B [ 7 9 7 /10870 13671.21 923. 24 6291.12 3151.11
ZEAIHE M HLFE /10%km 94. 10 5.17 37.46 21.02
IR B TeiEkae 1 /104 4762.82 100. 32 1316.42 1294.16
TR & B HRE 1 /100 %A 196. 36 10. 43 90.72 48.35
HETR/10%ce 2 860. 61 139.51 1065. 90 578. 66
*Eos RS B B L5 TR AR /10%tekm 18730. 78 567.94 5922.48 4900. 40
CO,HEH/10% 6 153. 28 319. 63 2406.07 1268. 09
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Tab. 3 Evaluation results of the efficiency of the logistics industry

. 2014 2015 2016 2017
HiIX
©Oo 0, 0, 0, Lo 0, 0, 0, Qo ) 0, 0, Qo ) 0, 0,

Jbmt 0.109 0.105 0.157 0.458 0.113 0.108 0.177 0.453 0.119 0.115 0.174 0.499 0.116 0.116 0.172 0.488
KRy 0.438 0.421 0.499 0.683 0.473 0.439 0.456 0.688 0.456 0.474 0.403 0.823 0.467 0.457 0.432 0.782
L 1.000 0.790 0.579 1.000 1.000 0.792 0.584 1.000 1.000 0.817 0.635 1.000 1.000 0.877 0.753 1.000
hvg  0.265 0.256 0.445 0.451 0.304 0.261 0.478 0.456 0.321 0.302 0.555 0.466 0.360 0.328 0.623 0.489
WEEl 0.268 0.255 0.383 0.548 0.319 0.266 0.383 0.592 0.380 0.376 0.389 0.698 0.459 0.404 0.459 0.709
7T 0.404 0.395 0.370 0.937 0.547 0.420 0.549 0.734 0.597 0.499 0.609 0.790 0.559 0.480 0.666 0.709
FHH 0.259 0.247 0.388 0.509 0.259 0.241 0.414 0.473 0.276 0.276 0.482 0.459 0.300 0.293 0.417 0.559
HpyT 0.179 0.166 0.435 0.326 0.184 0.166 0.462 0.315 0.190 0.181 0.480 0.333 0.206 0.200 0.514 0.339
B 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
VLA 0.297 0.301 0.743 0.363 0.307 0.252 0.820 0.291 0.282 0.257 0.833 0.288 0.309 0.269 0.915 0.292
Wit 0.380 0.389 0.617 0.529 0.508 0.417 0.763 0.501 0.497 0.461 0.785 0.525 0.506 0.416 0.811 0.480
ZEC 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.814 1.000 0.675
R 0.289 0.291 0.384 0.552 0.389 0.336 0.466 0.560 0.419 0.400 0.518 0.607 0.448 0.389 0.539 0.597
VPG 0.441 0.439 0.406 0.812 0.513 0.440 0.486 0.739 0.532 0.513 0.535 0.786 0.564 0.508 0.575 0.769
7 0.239 0.242 0.441 0.437 0.311 0.258 0.503 0.432 0.315 0.291 0.537 0.449 0.313 0.269 0.553 0.434
R 0.321 0.327 0.507 0.517 0.372 0.313 0.574 0.464 0.388 0.368 0.643 0.483 0.396 0.355 0.683 0.464
WAL 0.242 0.237 0.502 0.395 0.308 0.256 0.510 0.429 0.285 0.257 0.514 0.439 0.290 0.250 0.533 0.427
WIFG  0.254 0.243 0.451 0.450 0.289 0.237 0.498 0.430 0.296 0.266 0.567 0.425 0.305 0.260 0.591 0.418
J7%  0.309 0.314 0.502 0.473 0.367 0.331 0.544 0.488 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
J7PE 0.316 0.308 0.471 0.517 0.388 0.332 0.575 0.490 0.399 0.379 0.732 0.454 0.421 0.362 0.744 0.449
W 0.766 0.732 0.940 0.773 0.660 0.637 0.930 0.662 0.649 0.663 0.971 0.648 0.606 0.583 0.886 0.617
HEK 0.232 0.228 0.422 0.379 0.253 0.227 0.471 0.376 0.266 0.262 0.497 0.414 0.284 0.266 0.520 0.416
pojif 0.138 0.140 0.261 0.314 0.155 0.148 0.277 0.327 0.135 0.136 0.321 0.294 0.142 0.134 0.372 0.267
B 0.263 0.249 0.471 0.454 0.261 0.239 0.471 0.442 0.257 0.247 0.512 0.421 0.295 0.283 0.472 0.489
~F 0.162 0.152 0.342 0.376 0.181 0.166 0.445 0.320 0.182 0.177 0.483 0.310 0.194 0.184 0.468 0.326
Bepd 0.272 0.272 0.343 0.555 0.314 0.281 0.369 0.550 0.323 0.323 0.394 0.587 0.336 0.313 0.409 0.577
Hil 0.460 0.419 0.671 0.572 0.499 0.435 0.710 0.557 0.484 0.478 0.745 0.560 0.524 0.492 0.723 0.599
T 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Bim  0.257 0.236 0.608 0.356 0.259 0.222 0.596 0.363 0.267 0.244 0.666 0.362 0.273 0.249 0.629 0.387
M 0.419 0.405 0.545 0.591 0.451 0.407 0.584 0.571 0.477 0.459 0.633 0.604 0.489 0.452 0.649 0.592
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Tab. 4 Average efficiency and stage efficiency of logistics industry in provinces from 2014 to 2017

i X 0, 0, 0, i1 IX 0, 0, 0,
dbat 0.111 0.170 0.474 biiNEe) 0.252 0.527 0.431
Fo 0.448 0.448 0.744 & 0.661 0.761 0. 740
bR 0.819 0.638 1.000 i) 0.345 0.631 0.477
i) 0.286 0.525 0.465 jiiara) 0.654 0.932 0.675
AEn 0.325 0.403 0.637 BN 0. 246 0.477 0.396
i 0.449 0.549 0.793 eI 0.140 0. 308 0. 300
R 0. 264 0.425 0. 500 B 0.255 0.482 0.451
BRI 0.178 0.473 0.328 PEa] 0.170 0.434 0.333
it 1.000 1.000 1. 000 B g 0.297 0.379 0.567
VLI 0.270 0.828 0. 309 Hifr 0.456 0.712 0.572
WL 0.421 0. 744 0. 509 HifE 1. 000 1. 000 1. 000
LY 0.954 1.000 0.919 TH 1.000 1.000 1.000
By 0.354 0.477 0.579 Bt 0.238 0.625 0. 367
i} 0.475 0. 500 0.777 42| 0.431 0. 602 0. 590
AR 0. 265 0. 509 0.438 IREB 0.496 0. 641 0. 660
bENE] 0.341 0.601 0.482 hg 0.375 0.571 0.541
L 0.250 0.515 0.422 IR 0. 406 0.586 0.555

TEAL 22 IR 55 By BL, AR AT | i 7 S
TR AR 1. 000, XU iR 7t
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