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Abstract

Purpose - The parcel delivery service(courier) industry all
over the world has been expanding its market so far, but its
growth has been declining in recent years. In this situation,
most parcel delivery companies are having trouble with manag-
ing themselves because of the pressure from the customer to
increase service level and decrease the rate. The purpose of
this study is to provide ways to improve competitive advantages
of the parcel delivery service industry by evaluating the multi-pe-
riod operating efficiency of Korea, Japan and global service
providers.

Research design, data, and methodology — The data for the
period of 2011 to 2014 were collected from the annual reports
published by parcel delivery companies. In this study, we ana-
lyze the marketability (revenue), profitability (operating profits),
and management conditions (net profits) of parcel service compa-
nies by combining information on human resources (number of
employees) and material resources (total assets and equity).
Therefore, the number of employees, total assets, and equity are
selected as input variables, and revenue, operating profits, and
net profits as the output variables. In this study, DEA (Data
Envelopment Analysis) is used to measure the comparative effi-
ciency and MPI (Malmquist Productivity Index) is used to analyze
the trend of change of the efficiency for a multi-year period.

Results — The operational efficiency scores of medium-sized
parcel delivery companies in Korea are higher than other larger
competitors such as Korean, Japan and Global larger
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companies. As of 2014, Logen(1.878) was found to be the most
efficient parcel delivery enterprise, followed by KGB (1.224), and
Kyoungdong(1.002). Otherwise, Hanjin(0.235), CJ(0.262), Hyundai
Logistics(0.657), DHL(0.611), UPS(0.766), FedEx(0.498),
TNT(0.350), Yamato(0.762) and Sagawa(0.520), larger sized
companies, were done inefficiently. The productivity of parcel
delivery companies is influenced by endogenous factors as well
as exogenous ones such as changes in business environment
and technological advances.

Conclusions — Korean medium-sized companies have rela-
tively high efficiency scores in operation. That is why they still
survive the competitive market in Korea where market restructur-
ing on the industry has been expected to be conducted for
many years.

The reason why medium-sized couriers had higher efficient
scores than larger couriers is that most of couriers spend more
operating expenses versus unit price of delivery which is the
amount of money that is needed in order to send a package by
parcel service. So the delivery unit price must be taken into ac-
count by all the expenses associated with the cost of fuel, labor
and maintenance expenses for facilities, etc. therefore, the unit
price must be increased to strengthen business competitive
power. In order for the industry to have more competitive ad-
vantage, the companies need to make profits by increasing de-
mand volume and raising the delivery rate to provide high-qual-
ity delivery service to customers. And both endogenous and
exogenous change must take precedence in order to strengthen
their competitiveness.

Keywords: DEA, Malmquist Productivity Index, Management
Efficiency, Parcel Delivery Service.
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3.1. DEA(Data Envelopment Analysis)
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3.1.4. X8 23 (Super-efficiency Model)
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3.2. MPI(Malmquist Productivity Index)
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<Table 1> The Prior Literature on Logistics & Parcel Delivery Company Efficiency Using either DEA or MPI

Author(s) and year of publication Input(s) Output(s) Model
Park & Kim(2014) Number of employees, Fixed assets, Current assets Revenue DEA-SBM

Go et al.(2014) Non-current asset, Labor costs Revenue, Net profit DEA

Asset, Equity, Revenue, Net profit DEA,

Oh & Ann(2013) Number of employees Operating profit, MPI

Choi & Park(2011) Equity, Number of employees, Fixed assets Revenue, Net profit DEA

Revenue, Net profit

Operating profit, DEA

Jang(2010) Fixed assets, Equity, Number of employees

<Table 2> Summary Statistics of Input and Output Data(2014)
(Unit: million won)

Company Founding year Inputs Outputs
No. employees Total assets Total equity Revenue Operating profit Net profit
MEAN 1973 73,165 7,559,809 2,640,511 10,734,577 729,223 424,776
S.D 27 150,028 14,885,840 5,311,850 22,347,658 1,608,457 1,030,538
MAX 2007 488,824 48,901,769 16,629,015 74,888,645 5,407,668 3,300,332
MIN 1919 28 5,650 97 2,840 -113,728 -251,260
<Table 3> The Efficiency Scores of the Selected Companies(2014)
Input-oriented Output-oriented
No. Company CCR BCC SCALE CCR BCC SCALE SUPER
1 Logen 1.000 1.000 1.000 1.000 1.000 1.000 1.878
2 KGB 1.000 1.000 1.000 1.000 1.000 1.000 1.224
3 Kyoungdong 1.000 1.000 1.000 1.000 1.000 1.000 1.002
4 Dongbu 0.892 1.000 0.892 0.892 1.000 0.892 0.892
5 UPS 0.766 1.000 0.766 0.766 1.000 0.766 0.766
6 Yamato 0.762 1.000 0.762 0.762 1.000 0.762 0.762
7 Sung-hwa 0.691 1.000 0.691 0.691 1.000 0.691 0.691
8 llyang 0.661 1.000 0.661 0.661 1.000 0.661 0.661
9 Hyundai 0.659 1.000 0.659 0.659 1.000 0.659 0.659
10 DHL 0.611 1.000 0.611 0.611 1.000 0.611 0.611
11 Koryo 0.590 0.990 0.596 0.590 0.957 0.617 0.590
12 FedEx 0.498 1.000 0.498 0.498 1.000 0.498 0.498
13 Sagawa 0.520 0.903 0.576 0.520 0.913 0.569 0.520
14 Chunil 0.412 0.467 0.882 0.412 0.601 0.685 0.412
15 TNT 0.350 0.889 0.394 0.350 0.896 0.390 0.350
16 Yongma 0.313 0.333 0.940 0.313 0.378 0.828 0.313
17 CJ 0.262 1.000 0.262 0.262 1.000 0.262 0.262
18 Daesin 0.251 0.585 0.429 0.251 0.284 0.882 0.251
19 Hanjin 0.235 1.000 0.235 0.235 1.000 0.235 0.235
MEAN 0.604 0.903 0.676 0.604 0.896 0.685 0.662
SD 0.258 0.204 0.241 0.258 0.220 0.229 0.397
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<Figure 1> CCR-based Marketability & Profitability of Parcel Delivery Companies(2014)

<Table 4> Profitability & Marketability Variables

Category

Inputs

Output

Profitability

Number of employees, Total assets, Total equity

Revenue

Marketability

Number of employees, Total assets, Total equity

Operating profit

<Table 5> Marketability & Profitability of Parcel Delivery Companies(2014)

Category

Company

High profitability
High marketability

Logen

High profitability
Low marketability

Kyoungdong, Koryo, UPS

Low profitability
High marketability

Sung-hwa, llyang, Hyundai, Dongbu, KGB

Low profitability
Low marketability

Daesin, Hanjin, CJ, Chunil, Yongma, Sagowa, FedEx,

DHL, Yamato
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<Table 6> The CCR-based Efficiency Scores of the Selected Companies during the period of 2011-2014

No. Company 2011 2012 2013 2014
1 Hanjin 0.373 0.271 0.272 0.235
2 Hyundai 0.637 0.388 0.769 0.659
3 CJ 0.639 0.362 0.254 0.262
4 Logen 1.000 1.000 1.000 1.000
5 Dongbu 0.616 0.533 1.000 0.892
6 KGB 1.000 1.000 1.000 1.000
7 KG yellowcap 1.000 1.000 0.923 -

8 Chunil 0.964 0.602 0.538 0.412
9 Hapdong 1.000 1.000 1.000 -

10 Kyoungdong 1.000 1.000 1.000 1.000
11 Daesin 0.489 0.317 0.200 0.251
12 Yongma 0.774 0.286 0.323 0.313
13 Koryo 0.689 0.547 0.587 0.590
14 Dongjin 1.000 0.606 0.565 -
15 llyang 0.964 0.614 0.605 0.661
16 Sung-hwa 0.798 0.854 0.847 0.691
17 DHL 0.623 0.594 0.630 0.611
18 UPS 1.000 0.303 0.847 0.766
19 FedEx 0.752 0.553 0.552 0.498

20 TNT 0.375 0.349 0.328 0.350

21 Yamato 0.796 0.741 0.879 0.762

22 Sagawa 0.379 0.561 0.597 0.520

23 Japanpost 1.000 1.000 1.000 -

MEAN 0.777 0.630 0.683 0.604
SD 0.227 0.268 0.276 0.258

SHH STNOR AMYE &S o2 wolrh |
ZSEE oIBR8 AFHO| Lt o= W22 4
= 2122 #Foh| (20] Ysiemcts YA o
BiEl7h 71 SRl Q| mRo| Sofx 2840| ArNoz
£7 Lete 202 solct

Zoojop o e B, CJ LIS 22 B Y =y
Mot FedEx, DHLI} 28 229 SNt N 29, & AlZA
of E3ielof 9l HOICk Ol EHfMY MHo| 2SS TEY
Susiol OhES S7ktn QloLt, AFoIMel £l YRRt
Foloje Zastn 9l0f HfeiHol 80| Matzlm 9l Ao
= =tk Cg0| HHAYe YESISe A8 75 U 20
Sash I AH|A AFO|CE TfEhl AtRiRRTt 2 T e
oxo] 22, © AN YETe tiSL S2 xlet]| 9
o Sicket WelH|gol Sg) Bl S 25| Bl s
7t olof T Eeeinlo] 2¥ne I 4+o4x 2840l W Lt
ERLER Q= HO2 TporEicE

M

Lol W & otlel =228 EEji o] N JYEHAES
XLt 2d=710f XISt o2 Tt RU0f CHEFO| EH X

7t M A8 RIS Aoz FHECH

43 2 HE 32329 S B84 0| 24
(2011-2014)

<Table 6>= ol=, Y2, =2 HHIAYME DMUZ St 3749
MEHNESYH = A2, SAHHeE 3749 FUH(OEY,
510 CCR ZEoz 2t HWrd HneXM
2 2M% ®#O|Ch 2011ERE 2014E7HK| A% 47iH: 287

7t =2 =g 23, KCB, 43272 TiYECE sig 7|Y

i
[In

+

ol = ot U= A= mOfEILE
14, 2012H0)= YS90 =2 A=
LIEFRER|2E 201301 = Cia 289 E7t BORICE O[2{gh O
T2 2014H0| KG R=L70| KCIF0| S=0f MHHE A2
2 HQICh HHH ZHEHl= 201M1EE, 20129 28y TSIt
b2 SHASL 2013H0)= 22X FF0| O|F0f FCt 20144
ols KCE2RHUS Q+ol0] SHEH|7F KGEX|A2 AMEE HE
TARZ 4 28d FUMeE 28H0X| Rt Aoz 2ol
b STES0 UPSE 201M1EE 3 229 sUE A=z
20o[0f 2011 O|]=o| FY2 BEXO|X| Rot A2 mpotElch
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2, dEX|AEA), ZE2Y EHH RIA|(FedEx, DHL, TNT), &
F2 HHAHOIIE 24, APZteidt)= iHE 25 2850
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5. MPI(Malmquist Productivity Index) &44Z 1}

2 oA AlZte] SEof et SujeiNol B8l wslS =
o & 9t MPIZ 240p|2 dich MPIS 37 S22 UMK

==(Total Factor Productivity Index: TFPI), 7|=X &84 BHolX|¢
(Technical Efficiency Change Index: TECI), 7|&H3}X|4(Technical
Change Index: TC)2 23 &= QIC}
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<Table 7> Trend of Productivity Changes over Time
Year TFPI TECI TCI
Mean Number of companies Mean Number of companies Mean Number of companies
2011=>2012 1.127 +14, -6 0.718 +3, -17 1.643 +20
2012=>2013 1.380 +12, -8 1.034 +6, -14 1.314 +20
2013=>2014 1.037 +7, -13 0.940 +6, -14 1.136 +18, -2
<Table 8> Changes of TFPI over Time
TFPI 2011=>2012 2012=>2013 2013=>2014 Average
Hanjin 1.045 1.109 1.146 1.100
Hyundai 1.037 1.564 1.347 1.316
CJ 1.102 0.715 1.513 1.110
Logen 1.369 0.985 1.239 1.198
Dongbu 1.005 3.018 0.806 1.610
KGB 0.932 2.555 0.738 1.408
Chunil 0.963 0.988 0.769 0.907
Hapdong 1.846 1.462 0.966 1.425
Kyoungdong 1.795 1.452 0.940 1.396
Daesin 0.847 0.468 1.626 0.980
Yongma 0.883 1.122 0.955 0.987
Koryo 1.088 1.124 1.145 1.119
Dongjin 0.943 0.987 0.996 0.975
llyang 1.079 0.901 0.931 0.970
DHL 1.175 1.006 1.026 1.069
UPS 0.314 4.014 0.824 1.717
FedEx 1.280 1.216 0.929 1.142
TNT 1.138 0.851 0.932 0.973
Yamato 1.059 0.980 0.958 0.999
Sagawa 1.631 1.082 0.953 1.222
MEAN 1.127 1.380 1.037 1.181
SD 0.343 0.856 0.237 0.229
Note: Index > 1 shows an increase of productivity, Index < 1 shows a decrease of productivity, Index ¥4 1 shows no change of productivity.
51. ot =2- S22 EHHIRIAN ALY H3) 20 T AS L 5 ALLt 2013 0|20= Dtk O|efo| EXHY
Mol Hitd SHE0| LIERGCE TECI X|4=2 AL 2011H0(A
<Figure 2>= GIZH(2011-2014) EHH{QIK|O] AAN B} 0| 2014 E7kK| CH7H 7| ElE H FHo| HEd AUes +=FOIACH
2 UEfE Jff=o|ch Y JPZE AHEDH 2011HEE gtEo| TCI, & 7|&% msd2 2011E0(M 2014 E7HK] TS
2013UE7IX| TFPI(ERA MAMK|S)9t TEC|(7|A7H s8N iz} OF TME AeR motr|Qirct
Rl L2 2% 284)2 QA FHE 2ol 8t TCI(7|2 e}
K= 22 %%E‘zf) 23|y giofel F=ME EO1 2013E77tX| 2| 1800
FU-Q EEixel did St FeS 0T A2 7|leHzKe 100
F 23 Hah7t otHzt 7|eH 2aYd HsWR ddasd)el 20 /“\
%ﬂ'&tomrﬂ 2 4 9k ] —
BHH, 20133 O|F TFPI= 140 7Mt2 +E0M 1.02 &2 0800 |
Ste 2R g4t o2tg B0, Ol TECIR TCIo| 24 0.600 ——TFPI
St ol2to| 2t 2 O1o|HA {uE 7HM4QF TFPIS| Z24stH Stk 0.400 | —m—TECI
O] ¥ES F o2 HOICL =, 2013HZ 2E 2014HE EHHYY 0200
x-"Ol AHAl-o-l 3|-§||-8 7|gtﬁ2|-g|- 7|AX-I §-%)g tﬂ§|‘ = O-lx-" LH o000 2011=>2012 2012=>2013 2013=>2014
Qo] Hsto| Fgs ZF 2 7*°E Bolct makM ’é‘iﬁgé
=THAM717] RIS = LR 293 skant o8 3lZAE Q9I9| <Figure 2> The Productivity Trend of the Selected Companies during
8K Haprt SHHE|0{0F BT the Period of 2011-2014
<Table 7>2 £Q4A MAMEX|(TFPI), 7|&X &4 HolX|
(TECI), 7|&#I|(TC)2| 52 =HE HOIFCE 51.1. S22 SLIRIR(TFPI)
TFPIE 28, 2013E7IK|= Q2 EHiFA2 ditd o] O <Table 8>2 FRHO| £0I7hH J4A SIOIA £QA MALMX|S
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(TFPNQ| ®i3} 0|2 EO|FELL =L{-2 EHH{AXC| B dit
AX|F(TFP)E2 ZALE AAISH 201MEHEE 2014EH7HK] 25 &5
of do= LIEHGICE EHHIMEE EM 2011EEE 2012E7HX|
1470 A7t ‘Lol 4S5t 671 YMl= SHESHRICE

2011-201213 ditMdo| 450t EHHIK= 2H2I(1.045), HOIE
X|AEIA(1.037), CJ CHBHE2(1.102), ZHI(1.369),= £ EHH|(1.005),
ge=5R(1.846), ZEZ=/(1.795), 112{EHH{(1.088), ULEX|A
(1.079), DHL(1.175), FedEX(1.280), TNT(1.138), Ap7[Qttl
(1.631), OfOFE24(1.059)2 Z 147§ AKX|0|Ct.

2Lt 2012H=0f= MAbd 2 FA 0 AR CJ CietES2
(0.715), 2#(0.985), UUAZX|A(0.901), TNT(0.851), OfOtEL<=
(0.980)7} 20124 O|x 2013EH=Ofl= MAHHO| SlEfsie AES
HOQIC} HtHo|, KGB(2.555), &0F2X|A(1.122), UPS(4.014)= Y
MO AESHE 2ot EQICH

20134 O|=, 2014H 0= B2 EHHHRAK|Q| HAitdo] ZAS)
CICh CHEEHIN|(BHE], CIOiEtES 2, SHZX|AEIA)E HAILL
A Aol FME ERCL, I 57 E4HiYH Q! SFEdHY
(0.806), KGB(0.738), sH=22(0.966), ZE=22(0.940), 0OIZX|
2(0.955)Q| Hibd  oieto| LIE(GICH ot Z2- EHHIQA,
UPS(0.824), FedEx(0.929)Qt = EHH{QIN| AL7tolREI(0.953)%
it AAE 2RULCE

51.2. 7|2 =84 HIIX|4(TECI)

<Table 9> Lfo eejeinlol J|ax @eM x|+
(TECH#2} 0|2 LtEHH ®OICh 72X 28N X|$+E ded
2 L0 22 [, 2011-2012HECH 2012-2013EH0| &F 32% =

<Table 9> Changes of TECI over Time

7t 3t Ao=2 LIEFGICE BHHO| 2013EH =R 0|F 2014 H=7HX|
o 7|&d e oArtol ATt UACL EHHiAKNEE HH
2011E 0N 2014EE7HK| 3709 AM|Q AMLHXQl 7|5 &M
0| Z7}5SICE 2011EH0|A 2012EHE0| TECIZ} 1ECH 2 QM=
ZSERHL(1.003), TNT(1.069), AFZ}QtHI(1.104)22 37| EHHH
Ao ORCE 20124 0O|F, 2013 0| 7| 80| o459
Hi QI K= BHCHZX|AEIA(1.186), SEEHHL(2.275), KGB(1.063),
SEAHK(1.011), £OFZ2X|A(1.002), UPS(2.785), FedEx(1.013)2
670 A7t HIHMeE J|aX 2E240| TaE|QCt

HHH, YOl MEZOl I 2EHe 452 B/
TNTR} AtZIRtEIe| 7|&X =gdo| ATt Ao=Z LIERICE
2013H0|A  2014E7tX|C] 7[&2H BEEE2 AERX|AEA
(1.245), CJCHSHER(1.477), EHI(1.151), Z-SEIHH(1.012), CHAIH

o

O o 1@

1)
7|=2k=2(1.413), TNT(1.076)7} S 2 SFHE|QACE RS B
SEEiTO| 7|& X 2890| 417 FFEY| ¢
Eb<tC

FIE[O]2 A2 Lt

5.1.3. 7|&HS}X|(TCI)

<Table 10>2 7|=B3|X|4=(TCl)e| H3} FO|E LtEtH EO|CE
7|28igik|E 201132 2013ENX] =AF ez A-E 20
N EHEH M 2% 7|=0| TlEot A= LIERLC,

2Lt 2013 0]z, 2014EH0|l= 271 E4HIRAMZL TCIZL 1 2Lt
42 ZnE 2ot 201480 oA ZSE4HN(0.928)2f
FedEx(0.866)7} 7|& E|2E5 =RACtL 7|efel=s ARH 20 F
=28 7l U FY-3H 2go| Bist & 2FeE Bitof 23y
LtEFCY.

TECI 2011=>2012 2012=>2013 2013=>2014 Average

Hanjin 0.822 0.901 0.997 0.907
Hyundai 0.754 1.186 1.245 1.062
cJ 0.543 0.580 1.477 0.867
Logen 0.899 0.783 1.151 0.945
Dongbu 0.886 2.275 0.409 1.190
KGB 0.805 1.063 0.605 0.824
Chunil 0.666 0.829 0.686 0.727
Hapdong 0.995 0.980 0.899 0.958
Kyoungdong 1.003 1.011 1.012 1.009
Daesin 0.637 0.367 1.413 0.806
Yongma 0.419 1.002 0.858 0.759
Koryo 0.600 0.971 0.975 0.849
Dongjin 0.375 0.897 0.932 0.735
llyang 0.490 0.756 0.926 0.724
DHL 0.688 0.910 0.923 0.840
UPS 0.178 2.785 0.696 1.219
FedEx 0.678 1.013 0.777 0.823
TNT 1.069 0.574 1.076 0.906
Yamato 0.758 0.849 0.882 0.830
Sagawa 1.104 0.940 0.856 0.967
MEAN 0.718 1.034 0.940 0.897

SD 0.243 0.552 0.256 0.140

Note: Index > 1 shows an increase of productivity, Index < 1 shows a decrease of productivity, Index ¥4 1 shows no change of productivity.
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<Table 10> Changes of TCl over Time

TCI 2011=>2012 2012=>2013 2013=>2014 Average
Hanjin 1.272 1.231 1.149 1.217
Hyundai 1.375 1.318 1.082 1.258
cJ 2.029 1.233 1.024 1.429
Logen 1.522 1.258 1.076 1.285
Dongbu 1.135 1.326 1.973 1.478
KGB 1.158 2.403 1.221 1.59%4
Chunil 1.444 1.192 1.122 1.253
Hapdong 1.856 1.492 1.075 1.474
Kyoungdong 1.790 1.435 0.928 1.384
Daesin 1.330 1.276 1.150 1.252
Yongma 2.110 1.120 1.113 1.448
Koryo 1.813 1.158 1.174 1.382
Dongjin 2.514 1.100 1.069 1.561
llyang 2.203 1.191 1.005 1.466
DHL 1.769 1.441 1.184 1.465
upPs 1.887 1.200 1.195 1.427
FedEx 1.065 1.483 0.866 1.138
TNT 1.398 1.155 1.086 1.213
Yamato 1.477 1.152 1.113 1.247
Sagawa 1.643 1.314 1.136 1.364
MEAN 1.065 1.100 0.866 1.138
SD 0.400 0.274 0.257 0.139

Note: Index > 1 shows an progress of technology, Index < 1 shows a regression of technology, Index ¥4 1 shows no change of technology.

<Table 11> The Results of Mean Comparison of the MPI indexes(One Way ANOVA)

Index Region Mean SD p-value
Korea 1.179 0.218
TFPI Japan 1.111 0.158 0.857
Global 1.225 0.335
Korea 0.883 0.037
TECI Japan 0.899 0.069 0.745
Global 0.947 0.092
Korea 1.392 0.122
TCI Japan 1.230 0.024 0.222
Global 1.335 0.735

5.1.4. X|94Y TFPI, TECI, TCIZt ANOVA &4

SHEENE X(HE F, S=(137), LEGM), =22@MN= Lt
0 EaL YUIX|(TFPI), 7| 284 HepX[S(TECI), 7|
SHSIXTCN2| 47t S = H oA 1 2t
<Table 11>0|LC}.
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SHiN7t 28Xoz 2Fots A= UENCL Ol EiHf =
2 =Es| gE 1 d57] 4 o0 dui¥ez ARt
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