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Abstract

Recently, third-party logistics and second-party logistics are well known as a form of logistics
service. However, there are several opinions about the effectiveness of second-party logistics and
third-party logistics.

In this study, the efficiency of second-party logistics companies and third-party logistics companies,
which are the main providers of logistics services, was compared and the sales impact on the
logistics market was measured. Efficiency was measured using DEA's CCR and BCC models. Debt
and equity were used as input variables, and sales, operating profit, and net income were used as
output variables. As a result of measuring the efficiency of logistics companies, the efficiency of
third-party logistics companies was higher than that of second-party logistics companies in 2019 and
2020, and it had a positive effect on the rate of change in sales.
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Table 1. Previous studies

Researcher Target Inputs Outputs Methodology
Lee Hyeong—Seok shipping number of employees, take, net profit, DEA
et al(2006) company fixed assets, capital operating profit Window
. logistics . .
et company M eeetle Sy ety oy
(Us. 3PL)
Ha Hun-Koo and - number of employees,
Choi Ah-Young loglelics fixed assets take, net DEA
(2007) y capital, operating cost
) A shipping number of employees, take, net profit,
Kim Jong~Gi (2008) company fixed assets, capital operating profit DEA
Kim Chang—Bum transportation number of employees, take DEA Window
(2009) service fixed assets Malmquist
_ . number of employees,
Park Hong-Gyun logistics information system, take DEA
(2010) company
number of warehouses
Kim Cheon-Gon logistics number af employees, ) DEA
(2010) company ixed assets, take SFA
current assets
Wen-ChengLin et - , Fixed Asset
al. s:rlﬁp;r;g fixed asa:test,scurrent Turnover, SBM
(2010) pany current ratio
Bang Hee-Seok shipping total assets, number of  take, operating DEA
and Kang Hyo-won compan container ships, profit, Window
(2011) pany container capacity cargo handling
length of the wall, yard
Kim Jae-Young container area, :
(2011) terminal number of cranes, number cargo handling DEA
of employees
_ number of transport .
P g vt " ey
number of employees
. take, operating
Kang Bum-Seok shipping assets, capltal, ngmber of profit, net
(2012) compan container ships, rofit, customer DEA, BSC
pany number of employees profit, .
satisfaction
Shin Bum-Soo logistics fixed assets investment, take, sales
. ) DEA
(2013) company capital profit
Go Dae-kyung and shipping
Su-han Woo and company/ personnel expenses, take,
e : DEA
Kang Hyo—won logistics non—current assets net profit
(2014) company
' ATE T3, g UEL I FA4Ad] Aol 7P =2 9FE viAe UEY=A
Ee FYS SingaporeR UERAT, Aol WsE 2 F44 WL fod 9 vl
F2 T2 Fvh2 Singapore, Hong Kong, A s Felsksnt

Tanjung Priok, YokohamaZ UEl}tom gvt Cesar Ducret et al.(2011)-& 20063 <] A|A|
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Table 2. Statistics of analysis targets(million won)

Year Index Capital Debt Sales Operating profit Net income
2017 Max 352,0671 356,0237 12,986,175 539,948 634,965
Min 13,476 5,149 108,644 -29,124 -25,906
Average 284,514 278,571.6 751,387.5 27,995.92 23,317.34
SD 596,166 595,273.7 1,911,349 71,765.58 88,956.46
2018 Max 3,655,320 3,726,731 13,452,450 525,288 326,615
Min 11,408 5,159 133,239 -17,800 -17,439
Average 306,838.4 296,545.5 810,958.56 26,365.18 17,606.32
SD 680,565.5 637,072.0 2022,519.6 7,4631.29 47,409.91
2019 Max 3,934,544 4,525,631 14,474,536 665,772 376,524
Min 5,905 1,296 824 -1,092 -39,982
Average 304,665.2 377,138.8 876,476.6 30,696.1 14,603.4
SD 685,266.5 831,970.8 2,184,006.2 95,092.1 54,138.57
2020 Max 4,312,725 4,827,707 12,909,958 493,954 521,319
Min 1,545 18,922 163,467 —44,781 -82,315
Average 328,551.4 400,289.1 922,176.5 3,0721.04 23,230
SD 755,580.3 880,015.6 2,025,698.2 74,808.79 76,258.10

A Ao] Fasid BARYe] Wrr:  PA Wi B 2EE Avge AAE B
DEA®] CCR, BCCES S A&3te] Fehirs  @l7] S8 P R4S §8 2 drste] u&
© 2R719e) £80) HEA ARE vk E840] BRUEZ Wl vzl of
JA% A= HAsh AR gt AE W JYS WIS Tl vhel SHHaA
MRS o5 FYWsE dule] @9E Ur @ DEARYE R84 24E B 257
WREAE & 5w o] A EAS el AWES BrkskeE WS S8 &
dgolel, Wrlolole Algslel T ¥4 84 gol MAHom BRAY P2 el
2 AN ofulgt GF& vIAE ol thsiAE ArgatA

g BAE 84S MRoR PRAS & Eoh @7 AT geb B vl
g3te] BaAT BR UELD U UYL T HE AH0m 485 74 7ol )
Mo Fges 4A% F Aze] vEds WHom AgHUS A Uehd & Qe @

B A AEngsad s

3t ol 3l HU EFVILES
2017~202037FR) 2] 84S X35}

a2} EFTE A V1L ERANTOIA TR

v, A=EM st WiEY 9 508 71YS e R &R
AE7 & A2k HRFE T8 28R

3]
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Table 3. Efficiency analysis(2017~2020)

DMU

2017

2018

CCR

BCC

SE

CCR

BCC

SE

DMU

2019

2020

CCR

BCC

SE

CCR

BCC

SE

2PL
3PL
2PL
3PL
3PL
2PL
2PL
2PL
3PL
3PL
3PL
3PL
2PL
3PL
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3PL
2PL
3PL
2PL
3PL
2PL
2PL
2PL
3PL
3PL
3PL
2PL
3PL
3PL
3
3PL
2PL
3PL
3PL
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0.479
0.182
0.551
0.124
0.282
0.226
1.000
0.218
0.377
0.341
0.356
0.946
0.453
0.114
0.476
0.151
0.693
0.444
0.570
0.422
0.290
0.490
0.094
0.124
0.638
0.197
0.438
0.149
1.000
0.450
0.558
0.306
0.539
0.405
0.625
0.155

1.000
0.595
1.000
0.450
0.887
0.567
1.000
0.743
0.508
0.640
0.643
1.000
0.578
0.365
0.775
0.321
0.698
0.655
0.806
0.751
0.737
1.000
0.378
0.623
0.646
0.377
1.000
0.376
1.000
0.773
0.706
0.463
0.629
0.458
0.868
0.408

0.479
0.306
0.551
0.275
0.318
0.399
1.000
0.294
0.742
0.534
0.553
0.946
0.783
0.313
0.614
0.471
0.993
0.679
0.707
0.562
0.394
0.490
0.250
0.199
0.988
0.523
0.438
0.398
1.000
0.582
0.790
0.661
0.856
0.884
0.720
0.380

0.264
0.131
0.386
0.112
0.222
0.202
0.759
0.144
0.312
0.139
0.287
1.000
0.379
0.129
0.657
0.127
0.695
0.446
0.514
0.337
0.417
0.678
0.235
0.129
0.452
0.148
0.412
0.142
1.000
0.409
0.482
0.879
0.433
0.325
0.565
0.188

1.000
0.650
1.000
0.511
0.992
0.629
1.000
0.705
0.541
0.358
0.692
1.000
0.606
0.531
0.832
0.327
0.881
0.709
0.891
0.785
0.996
0.907
1.000
0.721
0.576
0.280
1.000
0.400
1.000
0.703
0.967
1.000
0.711
0.465
0.815
0.454

0.264
0.202
0.386
0.219
0.224
0.321
0.759
0.204
0.578
0.389
0.414
1.000
0.625
0.243
0.790
0.388
0.789
0.629
0.576
0.430
0.419
0.747
0.235
0.178
0.785
0.526
0.412
0.354
1.000
0.582
0.499
0.879
0.608
0.698
0.692
0.414

2PL
3PL
3PL
2PL
2PL
3PL
2PL
3PL
2PL
3PL
3PL
3PL
3PL
3PL
3PL
3PL
2PL
3PL
3PL
2PL
3PL
2PL
3PL
3PL
3PL
2PL
3PL
2PL
3PL
3PL
3PL
2PL
2PL
3PL
3PL
3PL
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0.291
0.129
0.245
0.399
0.140
0.092
0.623
0.151
0.058
1.000
0.97
0.270
0.198
0.200
0.341
0.528
0.153
0.188
0.244
0.436
0.690
0.149
0.432
0.398
0.136
0.274
0.482
0.455
0.612
0.345
0.277
0.226
1.000
0.141
0.349
0.595

1.000
0.602
1.000
1.000
0.779
0.404
1.000
0.361
0.219
1.000
1.000
0.666
0.407
0.738
0.688
1.000
0.296
1.000
1.000
0.782
0.915
0.327
0.715
0.535
0.351
0.593
0.691
1.000
1.000
0.621
0.523
0.469
1.000
0.264
0.625
0.905

0.291
0.214
0.245
0.399
0.179
0.228
0.623
0.418
0.265
1.000
0.971
0.405
0.485
0.271
0.496
0.528
0.519
0.188
0.244
0.558
0.754
0.457
0.604
0.743
0.387
0.463
0.698
0.455
0.612
0.556
0.530
0.481
1.000
0.533
0.559
0.657

0.323
0.163
0.394
0.508
0.150
0.118
0.594
0.348
0.223
1.000
0.693
0.257
0.236
0.195
0.537
0.594
0.226
0.144
0.406
0.560
1.000
0.229
0.633
0.385
0.188
0.290
0.448
0.429
0.577
0.361
0.180
0.277
1.000
0.151
0.464
0.518

1.000
0.677
1.000
1.000
0.731
0.392
1.000
0.733
0.712
1.000
1.000
0.563
0.404
0.621
0.886
1.000
0.383
0.780
1.000
0.823
1.000
0.374
0.874
0.608
0.364
0.505
0.766
0.774
0.863
0.590
0.288
0.478
1.000
0.242
0.651
0.772

0.323
0.241
0.394
0.508
0.205
0.301
0.594
0.475
0.313
1.000
0.693
0.457
0.583
0.314
0.606
0.594
0.591
0.184
0.406
0.681
1.000
0.613
0.724
0.632
0.517
0.574
0.585
0.554
0.669
0.611
0.625
0.580
1.000
0.622
0.713
0.671
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2PL 37 0.299 0.603 0.49% 0.187 0.320 0.584
3PL 38 0.743 0.743 0.999 0.526 0.614 0.856
3PL 39 1.000 1.000 1.000 1.000 1.000 1.000
3PL 40 0.543 0.663 0.820 1.000 1.000 1.000
3PL 41 0.265 0.310 0.854 0.229 0.320 0.715
2PL 42 0.261 0.437 0.599 0.232 0.438 0.530
3PL 43 0.49 0.842 0.589 0.198 0.305 0.649
3PL 44 0.618 0.642 0.962 0.423 0.523 0.809
3PL 45 0.340 1.000 0.340 0.336 1.000 0.336
3PL 46 0.211 0.471 0.449 0.19% 0.440 0.446
3PL 47 0.724 0.726 0.998 0.570 0.635 0.899
3PL 48 0.802 0.925 0.868 0.904 1.000 0.904
3PL 49 0.895 1.000 0.895 0.936 1.000 0.936
2PL 50 0.544 0.545 0.998 0.445 0.516 0.863

2PL
Average

3PL
Average

0.452 0.687 0.639 0.426 0.715 0.580

0.452 0.680 0.642 0.430 0.709 0.586

3PL
3PL
3PL
3PL
3PL
3PL
2PL
3PL
3PL
2PL
3PL
3PL
3PL
3PL

2PL

37
38
39
40
4
2
43
44
45
46
47
48
49
50

Average

3PL

Average

0.028
0.329
0.562
1.000
0.974
0.481
0.238
0.195
0.360
0.212
1.000
0.135
0.269
0.407

0.291

0.410

0.036
0.393
0.578
1.000
1.000
0.645
0.448
0.431
0.547
0.371
1.000
0.308
0.378
0.487

0.679

0.662

0.772
0.838
0.972
1.000
0.974
0.746
0.532
0.453
0.658
0.571
1.000
0.440
0.711
0.837

0.426

0.604

0.926
0.544
0.761
1.000
1.000
0.534
0.328
0.232
0.511
0.228
1.000
0.126
0.395
0.379

0.346

0.483

1.000
0.693
0.841
1.000
1.000
0.663
0.466
0.424
0.615
0.422
1.000
0.263
0.498
0.500

0.707

0.710

0.926
0.785
0.904
1.000
1.000
0.805
0.703
0.547
0.832
0.540
1.000
0.478
0.794
0.758
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Fig. 1. Efficiency analysis(2017~2020)
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Fig. 2. IP Matrix of 2PL
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Fig. 3. IP Matrix of 3PL
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