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Abstract

The purpose of this paper is to develop a benchmark of performance standards for Global
Logistics Provider in the merging logistics market. The Data Envelopment Analysis (DEA) can be
employed to compare and analyse the efficiencies of Global Logistics Provider(3PL, 4PL). That is
because Global Logistics Providers are able to reach the highest level of efficiency by using
Logistics institutions and Logistics service systematically. This research is focused on analyzing
the efficiencies of top 40 Global Logistics Providers. The framework assumes that the Providers
use three inputs to produce one output. The inputs include number of employees information
system, and number of warehouses. The output is the annual turnover. The results show that
Panalpina, C.H. Robinson Worldwide, Maersk Logistics/Damco, Hub Group, Lander Global
Logistics on Global Logistics Providers are the efficient providers. This paper also allows the
inefficient DMUs to establish their benchmarking strategies. The strategies are dependent on the
assets such as number of employees, information system, and number of warehouses.
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1. DEA2| CCRzt BCC= ¥

DEA(Data Envelopment Analysis)”|® &S ©]-&3le #4]gkch
Bt g BPARA FRasst AEasr ARE ol&dt HUiHEY] &
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Charners, Cooper & Rhodes(1978))2] CCRXE 3} Banker, Charnes & Cooper(1984)2)2]

1) Charnes, A., Cooper, W. W and Rhodes, E., "Measuring the Efficiency of Decision Making
Units", European Journal of Operational Research, 2, 1978, pp.429-444.

2) Banker, R. D., Charnes, A., and Cooper, W. W., "Some Models Estimating Technical and Scale
Inefficiencies in Data Envelopment Analysis", Management Science, 30, 1984, pp.1078-1092.
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Senior Managers & Service Quality in LTL Motor Carriers”, Journal of Transportation

Providers”, International Journal of Services Operations and Informatics, Vol. 1 No. 3, 2006,
Management, Vol. 12 No. 2, 2000, pp.17-31.

5) Wu, Y. K. and Cheng, M., “Mergers and Acquisitions Synergies for US Third-Party Logistics
pp.253-272.

6) Poli, P. M. and Scheraga, C. A, “The Relationship Between The Functional Orientation of

4) Robert, Mottley, "Use of 3PLs Increase," American Shipper, Oct., 2003, p.34.
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2279 4070

=

i)

il

) DHL Supply Chain & Global Forwarding(DHL), DB Schenker Logistics(DBS), Kuehne +

3

Chain

Solutions(UPS) C.H. Robinson Worldwide,(C.H. RW), Agility(Agility), Expeditors Int'l of

Washington(EXIW), NYK Logistics(NYK), UTi Worldwide Inc.(UTi),

UPS  Supply

CEVA  Logistics(CEVA),

Inc.(Panalpina),

Panalpina,

Nagel(KN),

Caterpillar Logistics

Services,(Caterpillar), Penske Logistics(Penske), Maersk Logistics/Damco (Maersk/Damco),

Schneider

Ryder

Chain  Solutions(GE = NCO),

GENCO  Supply

Logistics(Schneider),
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System(Ryder), FedEx Supply Chain Services/FedEx Trade Networks (FedEx), Hub
Group(Hub), Menlo Worldwide Logistics(Menlo), APL Logistics(APL), Versa Cold Logistics
Services(VersaCold), OHL(OHL), YRC Logistics(YRC), Werner Ent erprises Dedicated &
Logistics(Werner), Lander Global Logistics(LGL), Transplace(Tran splace),
J,BHUNT(J,BHUNT), PHONEX INTER NATIONAL(PHONEX), NFI(NFI), KEN CO(KENCO),
ATC Logostics & Electronic (ATCLE), Livingston International(Livingston), WHEELS CLIP
PER(WHEELS), TRANS GROUP(TRANS), BNSF LOGISTICS(BNSF), DE RINGER(DERINGER),
SCI Group(SCI), KELON Logistics(KELON), LMS(LMS)5-©]t}.

WA= 37kA1 9] B aast 17HAY AME8 s o83 AFE4S 3] fAsiA AR
st SAALZE o= Scheel(2000)9] EMS(Efficiency Measurement System)$} DEA SOLVER
vers1.0S A8} T

052 22HEERIGY 7I2EAZFIG<i2> S22HEFRVIFY 1825 HHX7}
185,000 0|t} W EFAHRAAHL 3779 2HFZ 2951 H1 ot g Hu)
A= 2500705 Hfrskal lar Hit 178700 Aoz SAHJG

<E2> SERHE=RIIY XNER I =S4
Employees IT System Warehouse Turnover(MM)
Max 185000 9 2500 37000
Min 120 1 5 88
Average 15608.625 3.775 178.45 4276.8
SD 30980.8732 2.11527185 398.540334 7080.98341
<E3> ZRH=RI|H9 Fd=E & M4ES AnIHA
Employees IT System Warehouse Turnover(MM)
Employees 1 0.42260203 0.97109175 0.9418463
[TSystem 0.42260203 1 0.43237498 0.37784434
Warehouse 0.97109175 0.43237498 1 0.8845233
Turnover(MM) 0.9418463 0.37784434 0.8845233 1

T2l A ARBAYE =gkow 1t Zroll A dA 7 AATE
OJAL EFVIYel =3I AddS B F31 ot
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FEHEF7IYY 84S CCREY Y BCCERYES o]8dte 84S A3 Ay 79
i3k =elo] BWd FRHEEFIIYY FR AAZE olF £ Jdeu FRHEF/IYES UEHY
ZF3 Qu}h wEta <FE4>dAE CCRF BCCEHY af&A4o] 100%=2 JUehd 713 &83¢

=2HERF7]YL Panalpina, CH. Robinson Worldwide, Maersk Logis tics/Damco, Hub
Group, TransplaceS & 4 UTh

TEESEHLS CCREFSZ Hrtd G848 BCCRICRE Hrtd §8402 e HlE&<l
g o] o] 1o 2fgrs HA 2ol rhe Aoz A & Utk 183 13k AT
=2HEF71Y92 CEVA Logistics, UPS Supply Chain Solutions, Agility, Expeditors Int'1 of
Washington, Caterpillar Logistics Services, Penske Logistics Schneider Logistics, GENCO
Supply Chain Solutions, Menlo Worldwide Logistics, APL Logistics, N F 1 o]t}

CCR #4204 UPS Supply Chain Solutions, ] BHUNT+= &&7%J¢] 08 ©o|Jo2 H|wH
=A JERTE REHol|, NYK Logistics, UTi Worldwide, Caterpillar Logistics Services, Penske
Logistics, GENCO Supply Chain Solutions, Ryder System, Menlo Worldwide Logistics, APL
Logistics, VersaCold Logistics Services, DHL, YRC Logistics, N F I, KENCO, Livingston
International, WHEELS CLIPPER, TRANSGROUP, DERINGER, SCI Group< &&7J°] 0.29
2Rsel e BEAE 7R gle o et

BCCR 3] &&4ol|lx= DHL Supply Chain & Global Forwarding, DB Schenker
Logistics, Kuehne + NagelPanalpina, UPS Supply Chain Solutions, C.H. Robinson
Worldwide, Maersk Logistics/Damco, Hub Group, Werner Enterprises Dedicated &
Logistics, Transplace, J.B.HUNT, PHONEX INTERNATIONAL, Livingston International,
WHEELS CLIPPER, DERINGER, KELON Logistics, LMS7} &&7d¢] 12 Yeh} 8oz
&4 AeE YEhth

wiAe] CEVA Logistics, Agility, Expeditors Intl of Washington, NYK Logistics, UTi
Worldwide, Caterpillar Logistics Services, Penske Logistics, Schneider Logistics, GENCO
Supply Chain Solutions, Ryder System, FedEx Supply Chain Services/FedEx Trade
Networks, Menlo Worldwide Logistics, APL Logistics, Versa Cold Logistics Services, DHL,
YRC Logistics, Lnder Global Logistics, N F I, KENCO, Livingston International,
TRANSGROUP, BNSFLOGISTICS, SCI Group®] 19 v|X|A| Zsl= &84S YeERTh

A3, 7 52842 =2 EF7|IY2 Panalpina, CH. Robinson Worldwide, Maersk
Logistics/Damco, Hub Group, Transplaceo]th. 7#5 A7l S2HEF7IHLS 2349 88
4E S% Aol Fasiy, FRFAASY SEEERTIYS TRIAHE T 58
"= o] aEnh
2 d7e 2884 HSE T8 CCREF|Y BCCEYS A8 45 H&%< DMU=S
Atole) =& AlAStaA sh=Hl o] - DMUS &84 gkol 1 o139 s 7 4% Y
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<¥4> DEAZREE 0|83 284 24 Z3

No DMU o 2SS = e Reference set (lambda)
Score Score Score

1 DHL 0.467 1.000 0.467 4(3.737)

2 DBS 0.769 1.000 0.769 4(1.105), 7(1.169)
3 K+N 0.782 1.000 0.782 4(1.250), 2(0.887)
4 Panalpina 1.000 1.000 1.000 4(1.000)

5 CEVA 0.316 0.317 0.998 4(0.679), 7(0.300)
6 UPS 0.947 1.000 0.947 7(0.922), 19(0.512)
7 CH. RW 1.000 1.000 1.000 7(1.000)

8 Agility 0.543 0.569 0.955 4(0.260), 7(0.456)
9 EXIW 0.651 0.695 0.937 7(0.651)

10 NYK 0.282 0.300 0.941 4(0.178), 7(0.411)
11 UTi 0.286 0.321 0.892 4(0.174), 7(0.323)
12 Caterpillar 0.257 0.261 0.984 7(0.311), 19(0.410)
13 Penske 0.259 0.260 0.995 7(0.262), 27(0.770)
14 | Maersk/Damco 1.000 1.000 1.000 14(1.000)

15 Schneider 0.586 0.597 0.982 7(0.162), 19(0.637)
16 GENCO 0.259 0.264 0.982 7(0.183), 27(0.748)
17 Ryder 0.142 0.200 0.712 1(0.023), 7(0.230)
18 FedEx 0.411 0.433 0.949 7(0.144), 19(0.400)
19 Hub 1.000 1.000 1.000 19(1.000)

20 Menlo 0.144 0.159 0.910 7(0.041), 27(1.176)
21 APL 0.184 0.186 0.988 7(0.040), 27(0.984)
22 VersaCold 0.158 0.500 0.317 4(0.042), 7(0.092)
23 OHL 0.131 0.167 0.785 7(0.059), 27(0.609)
24 YRC 0.228 0.500 0.456 7(0.099), 19(0.080)
25 Werner 0.540 1.000 0.540 7(0.085), 19(0.143)
26 LGL 0.415 0.422 0.983 27(1.022)

27 Transplace 1.000 1.000 1.000 27(1.000)

28 J.B.HUNT 0.839 1.000 0.839 7(0.023), 4(0.385)
29 PHONEX 0.783 1.000 0.783 7(0.021), 4(0.360)
30 NFI 0.171 0.177 0.965 27(0.821)

31 KENCO 0.060 0.167 0.362 7(0.008), 27(0.337)
32 ATCLE 0.113 0417 0.271 7(0.005), 19(0.161)
33 Livingston 0.294 1.000 0.294 7(0.008), 19(0.135)
34 WHEELS 0.220 1.000 0.220 19(0.093),27(0.127)
35 TRANS 0.140 0.500 0.280 7(0.001), 27(0.276)
36 BNSF 0.604 0.866 0.698 27(0.279)

37 DERINGER 0.196 1.000 0.196 27(0.169)

38 SCI 0.063 0.250 0.250 27(0.131)

39 KELON 0.436 1.000 0.436 27(0.101)

40 LMS 0.370 1.000 0.370 27(0.090)
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<E5> DEAZREEZ 0|88t =52MH B4 ZI

No DMU SUPER Rank NO DMU SUPER Rank
Score Score

1 DHL 0.467 16 21 APL 0.184 31
2 DBS 0.769 10 22 VersaCold 0.158 33
3 K+N 0.782 9 23 OHL 0.131 37
4 Panalpina 2.352 1 24 YRC 0.228 28
5 CEVA 0.316 21 25 Werner 0.540 15
6 UPs 0.947 6 26 LGL 0.415 18
7 CH. RW 1.358 5 27 Transplace 1.401

8 Agility 0.543 14 28 J.B.HUNT 0.839 7
9 EXIW 0.651 11 29 PHONEX 0.783 8
10 NYK 0.282 24 30 N F I 0.171 32
11 UTi 0.286 23 31 KENCO 0.060 40
12 Caterpillar 0.257 27 32 ATCLE 0.113 38
13 Penske 0.259 26 33 Livingston 0.294 22
14 | Maersk/Damco 1.526 3 34 WHEELS 0.220 29
15 Schneider 0.586 13 35 TRANS 0.140 36
16 GENCO 0.259 25 36 BNSF 0.604 12
17 Ryder 0.142 35 37 DERINGER 0.196 30
18 FedEx 0411 19 38 SCI 0.063 39
19 Hub 1.654 2 39 KELON 0.436 17
20 Menlo 0.144 34 40 LMS 0.370 20

a8 VYA <#E5>= HE 2849 FREERVIEE 24%= Aotk
Panalpina(2.352), Hub Group(1.654), Maersk/Damco(1.526), Transp lace(1.401), C.H
Robinson Worldwide(1.358) =22 &&A°] ¥ Ao Yeta Ut o5 7|9E
Aol Foae] 23E X 24u) o)A 141} 01” =% 587 DMU7ZL "Et=
SEEACE

CCREY FHM <iF6>2 FUAZFS ARz 7t FAdand theh CCREZ S o] &3}
of Azte AFEJFS HAFT. LE&FEANA 30% ©)F FFdtelor & 7|92 DHL
Supply Chain & Global Forwarding(55328), DB Schenker Logistics(25673), Kuehne +
Nagel(25560), Schneider Logistics, (2191), Lander Global Logistics(531), PHONEX
INTERNATIONAL(678), BNSF LOGISTICS(145), KELON Logistics(52), LMS(46)°]| t}.
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<E6> DEA EMoA mciFEo WE Z2=H2
. Score RA D Score RA
ll\j/[ DMU 1/0 Data CUT TIO 1%}4 DMU 1/0 Data CUT TIO
Employees 185000 55328. 30% Employees 20145 5144.6 26%
1 ITSystem 8 3.7 47% 1 ITSystem 4 1.1438 29%
Warehouse 2500 904.4 36% Warehouse 260 74.351 29%
Turnover?!) 37000 37000 Turnover 4500 4500
Employees 62074 25673. 41% Employees 12000 3083.6 26%
) ITSystem 6 46133 77% 1 ITSystem 7 1.7988 26%
Warehouse 500 384.44 77% Warehouse 130 33.406 26%
Turnover 21000 21000 Turnover 3500 3500
Employees 53000 25560. 48% Employees 9583 2482.6 26%
3 ITSystem 5 3.9110 78% 13 ITSystem 6 1.5544 26%
Warehouse 500 391.10 78% Warehouse 155 30.006 19%
Turnover 20000 20000 Turnover 3000 3000
Employees 14804 14804 Employees 10500 10500
4 ITSystem 1 1 14 ITSystem 6 6
Warehouse 242 242 Warehouse 5 5
Turnover 9900 9900 Turnover 2900 2900
Employees 50000 12436. 25% Employees 5000 2191.0 44%
5 ITSystem 5 1.5792 32% 15 ITSystem 3 1.7586 59%
Warehouse 615 194.24 32% Warehouse 33 19.345 59%
Turnover 9300 9300 Turnover 2600 2600
Employees 35000 8065.2 23% Employees 7110 1842.9 26%
6 ITSystem 4 3.7894 95% 16 ITSystem 5 1.296 26%
Warehouse 100 94.735 95% Warehouse 130 22.003 17%
Turnover 8900 8900 Turnover 2300 2300
Employees 7961 7961 Employees 18522 2164.7 12%
7 ITSystem 3 3 17 ITSystem 5 0.7116 14%
Warehouse 100 100 Warehouse 200 28.466 14%
Turnover 8600 8600 Turnover 2200 2200
Employees 34000 7484.5 22% Employees 6100 1716.0 28%
8 ITSystem 3 1.6289 54% 18 ITSystem 3 1.2319 41%
Warehouse 200 108.59 54% Warehouse 40 16.426 41%
Turnover 6500 6500 Turnover 2000 2000
Employees 12600 5183.9 41% Employees 1420 1420 14%
9 ITSystem 3 1.9534 65% 19 ITSystem 2 2 14%
Warehouse 100 65.116 65% Warehouse 5 5 8%
Turnover 5600 5600 Turnover 1900 1900
Employees 20946 5912.0 28% Employees 6500 938.53 14%
10 ITSystem 5 1.4112 28% 20 ITSystem 9 1.2995 14%
Warehouse 310 84.2578 27% Warehouse 119 9.98714 8%
Turnover 5300 5300 Turnover 1900 1900
21)Turnover(MM)
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<E6-1> DEAEZMoA zciFE o wWE ZFd2(AHS)
D D Scor
M | pMmUuro | X | cur | *A 1 v | pmuyo | e | cur | RA
Data TIO TIO
U U Data
Employees 4500 827.0 18% Employees 4000 241.3 6%
9 ITSystem 6 1.102 18% 3 ITSystem 6 0.361 6%
Warehouse 166 8.881 5% Warehouse 100 2514 3%
Turnover 1300 1300 Turnover 400 400
Employees 8500 1345 16% Employees 2600 2722 | 10%
» ITSystem 2 0.316 16% 0 ITSystem 3 0.338 11%
Warehouse 125 19.23 15% Warehouse 12 1.353 11%
Turnover 1200 1200 Turnover 353 353
Employees 6000 785.4 13% Employees 2500 255.0 10%
23 ITSystem 6 0.785 13% 23 ITSystem 1 0.294 29%
Warehouse 120 8.933 7% Warehouse 5 1.470 29%
Turnover 1100 1100 Turnover 325 325
Employees 4100 898.5 22% Employees 900 197.7 22%
o1 ITSystem 2 0.455 23% " ITSystem 5 0.312 6%
Warehouse 45 10.25 23% Warehouse 5 1.098 22%
Turnover 1000 1000 Turnover 300 300
Employees 4250 877.2 21% Employees 1100 153.7 14%
25 ITSystem 1 0.540 54% 35 ITSystem 2 0279 | 14%
Warehouse 17 9.182 54% Warehouse 40 1.509 4%
Turnover 1000 1000 Turnover 280 280
Employees 1281 531.2 41% Employees 240 145.0 60%
% ITSystem 3 1.021 34% 36 ITSystem 3 0.278 9%
Warehouse 128 5.107 4% Warehouse 6 1.394 23%
Turnover 996 996 Turnover 272 272
Employees 520 520 Employees 450 88 20%
o7 ITSystem 1 1 37 ITSystem 1 0.169 17%
Warehouse 5 5 Warehouse 18 0.846 5%
Turnover 975 975 Turnover 165 165
Employees 5500 727.5 13% Employees 1092 68.26 6%
28 ITSystem 1 0.838 84% 38 ITSystem 4 0.131 3%
Warehouse 5 4193 84% Warehouse 29 0.656 2%
Turnover 927 927 Turnover 128 128
Employees 1800 678.9 38% Employees 120 52.26 44%
2 ITSystem 1 0.782 78% 39 ITSystem 3 0.100 3%
Warehouse 5 3.912 78% Warehouse 8 0.502 6%
Turnover 865 865 Turnover 98 98
Employees 2500 426.6 17% Employees 127 46.93 37%
30 ITSystem 6 0.820 14% 10 ITSystem 1 9.03E 9%
Warehouse 50 4102 8% Warehouse 5 0.451 9%
Turnover 800 800 Turnover 88 88
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BNSF LOGISTICSE 60%°]’d 14591 old= Zr=stefop ot 30%°l <A 719
NYK Logistics, FedEx Supply Chain Services/FedEx Trade Networkso]t}.

BEAZE £9E& 30% Aol & 71Y9e DHL Supply Chain & Global
Forwarding(3.7), DB Schenker Logistics(4.6), Kuehne + Nagel(3), Expeditors Int'l of
Washington(1.9), Schneider Logistics(1.7), FedEx Supply Chain Services/FedEx Trade
Networks(1.2), Werner Enterprises Dedicated & Logistics(0.5), J.B.HUNT(0.8), PHONEX
INTERNATIONAL(0.7), Livingston International(0.29)°]™ o] 7}&H HBEA|Z=E-S 70%0]
A Fastojobst= 7192 DB Schenker Logistics, KuehnetNagel, UPS Supply Chain
Solutions, J.B.HUNT®|t}.

Fagoll 712839 30%E ol #Fdtor & 7|92 DHL Supply Chain &
Global Forwarding(904), DB Schenker Logistics(384), Kuehne+Nagel(391), CEVA Logi
stics(194), UPS Supply Chain Solutions(94), Agility(108), NYK Logistics(84), Caterpillar
Logistics Services(74), Schneider Logistics(19), FedEx Supply Chain Services/FedEx
Trade Networks(16), Werner Enterprises Dedicated & Logistics(9), J.B.HUNT(4), PHO
NEX INTERNATIONAL(3), Livingston International(1)°]|t}.

2 dA3e g 59 9 E WEE o Audd 284S 994 4 9= DEA
28 FoA CCREE I} BCCEYF S o] &3l S2HERVIHY 845 v - B43A
omn oln BANE CCREFOZ HriE F84S BCCREOZ Hrid agdozm e

[ o
M

o &
QL
2
.:l o

ZHEF7]Y2 Panalpina, C.H. Robinson Worldwide, Maersk Logistics/Damco, Hub
Group, Transplaceo]™ &&4°] 2 EF7IHelth 25842 7IY B84 22HE
F719S E43t= 322 Panalpina(2.352), Hub Group(1.654), Maersk Logistics/Damco
(1.526), Transplace(1.401), C.H. Robinson Worldwide(1.358), UPS Supply Chain Solu
tions(0.947), J.B.HUNT(0.839), PHONEX INTERNATIONAL (0.783), Kuehne+Nag
el(0.782), DB Schenker Logistics(0.769) =2 2 e

AGHEolA BNSF LOGISTICSS 60%°17¢%] 145%1 ©]/d-& Z5shofof gt 40%°1%
2 DB Schenker Logistics, Kuehne+Nagel, Expeditors Int'l of Washington, Schneider
Logistics, Lander Global Logistics, KELON Logistics©| .

JRAZ2E S 70%0]1d Fadtdokst= 7192 DB Schenker Logistics, Kuehne +
Nagel, UPS Supply Chain Solutions, J.B.HUNTo|t}. Fi1g-addll 7|&F119 30%S ©]%
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Eetodol & 79> DHL Supply Chain & Global Forwarding(904), DB Schenker
Logistics(384), Kuehne + Nagel(391), CEVA Logistics(194), UPS Supply Chain
Solutions(94), Agility(108), NYK Logistics(84), Caterpillar Logistics Services(74),
Schneider Logistics(19), FedEx Supply Chain Services/FedEx Trade Networks(16),
Werner Enterprises Dedicated & Logistics(9), J.B.HUNT(4), PHONEX INTERNA
TIONAL(3), Livingston International(1)°]t}.
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Lander Global Logisticse]th. 2&&4 #42 Panalpina, (2.352), Hub Group (1.654),
Maersk Logistics/Damco(1.526), Transplace(1.401), C.H. Robinson Worldwide (1.358),
UPS Supply Chain Solutions(0.947), J.B.HUNT(0.839), PHONEX INTERNATIONAL
(0.783), Kuehne + Nagel(0.782), DB Schenker Logistics(0.769)- .2 HoFa gl vwlA|
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