LR Y
Korea Trade Review (Korea Trade Rev. ; F8+3] X)) A % ¥ § :{
Vol. 44, No. 3, June 2019 (pp. 25-42) ISSN 1226-2765 (Print)
https://data. doi. or. kr/10. 22659, KTRA. 2019. 44. 3. 25

A Study on The Workforce Agility and Operational
Performance of Distribution Center

Focused on Busan New Port Distripark
Yang—Il Cho?, Seog—Soo Kim”

® Graduate School of International Studies, Pusan national University, South Korea
> Graduate School of International Studies, Pusan national University, South Korea

Received 09 June 2019, Revised 24 June 2019, Accepted 28 June 2019

Abstract

This research examined the mediation effect of Workforce Agility (WA) on the relationship between
environmental uncertainty and operational performance. We manipulated the control variables that are
known to be affected by employment flexibility. Employment flexibility is caused by idiosyncratic
characteristics of Korean port system. The analysis was tested by Baron & Kenny's method. The
result indicates that each path of the proposed model is significant. Furthermore, the mediation effect
was checked with the Sobel Test. The research revealed that environment uncertainty poses an
indirect effect on operational performance. Both supply/demand uncertainty and technological
uncertainty affected operational performance through the mediation effect of WA. Most of the
distribution centers located in Busan Newport Distripark are operated in a bimodal labor (human
resource) system which includes both permanent employees (workers) and temporary employees
(workers).

This empirical research provides theoretical and managerial implications by suggesting ways to
increase efficiency in distribution center operation through WA enhancement, and to improve the
unloading labor system.
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Fig. 1. Busan Port’s container throughput(2007~2017)
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Fig. 2. Busan Port’s monthly container throughput(For the past 5Syears)
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Table 1. New port distripark operation status

Sort North distripark Ungdong distripark
Development zone(m') 1,703,927 2,486,666
Supply area(m*) 1,111,399 1,782,751
period(year) 2001 ~ 2012 2001 ~ 2014
cost USD 250 millions USD 688 millions

Number of tenant

. 30(Logistics) 37(30 Logistics/ 7 manufacturing)
companies

source : Busan Port Authority(BPA) Brochure [Busan New Port Distripark] (Issued on May, 25,
2018)



Fig. 3. Busan

years)

1000 TEU

New port distripark distribution center total throughput (For the past 3

nnnnnn

Jd
o
"

jul

a a0
30 40

2017

Source: Busan Port Authority(BPA) Statistics (2017)

v}

H Risl Tx 3, gt &t

RO HAL Mgk wll k] spakA gl A7
oy wiETkA] 194 519m'E A|ZFo & 2030
W7kA B4207) 529k, €% 2tk 1129F
m, WA'1445hn’, A7A2HA] 299 ', 47’36k

Al 38RtmE FEE oA el

o
ol
ﬂ‘
®
X
o
o
2
lo

7 7]
Ao, T Q3 |9}
S 9w 3H(Cho Yang—IlI, 2018).

Bl sl ) P 27
A& AHESIAY 95 B9 &l ApAL
Adze] At et ARgehs A7t
Atk FwF 2FAS AHEshs A9 A
o] AR A gas kel AR v
LAy gE

Ho
re
N

% %3 (Atkinson, 1987)& 719 Ui-
odlA A= 715 frds) S
| FAstet 23k A A
wht 1xpe] e & AR,
Fel SRR Lo} 2afe] S
oXItk. o]5 @A staL A=
A EAlE]e] sfeiqlEel] 4]
ek} 12} o= gt
St ez 3o AAL 25
T, 22F FHEez At
M8k A o et 2 B

obardel whE 2lFstE A H o

(<3}
PR

4 f
o% @

o e i
%
i o
N E;!i 4

i
o :%

By
2
>
=
T
o

i
[
g

ol
!
X

>
O
o

o o S
O

o

Mo b N N N o
k

oo 19 2
S ol o

=~
-z

>
>,
>
ot
i
]
r__):q
Y
1o

= AERA st aq] 2 el el
el digk gl-g o= Qlge] WA
a3t At AT HA = FAE AR
Ele] 2ol 1 vl TadE A
Bz o, Al 1] A 719 A
I 2 Al e F5 A A
F AR Bk aga AEH dTE

i of oft



30 F9s3A 449 A3% (20199 69)

Table 2. Outline of selected companies and types of unloading work

North distripark

Ungdong distripark

Sod A company B company
Date of establishment 2006. 3. 16. 2011. 12. 14.
Capital USD 10 millions USD 1.1 million
Sales USD 67 millions(2017) USD 2.6 millions(2017)
Port&Transport Port&Transport

Types of unloading work

worker’s union

worker’s union
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Table 3. Sample Characteristics
Variables n %
employee 48 26.4
deputy section chief 59 32.4
Post position head of department 70 38.5
executive 5 2.7
total 182 100.0
office manager 74 39.6
field manager 77 41.2
Function employment manager 9 4.8
the others 27 14.4
total 187 100.0
Yes 33 71.7
oo No 1
total 46 100.0
< 20% 11 33.3
20% ~ 40% 8 24.2
Port&Transport 40% ~ 60% 5 15.2
worker’s union (%) 60% ~ 80% 4 12.1
80% ~ 100% 5 15.2
total 33 100.0
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Table 4. Measurement factor and Operational definition

Sort Main factor Sub—{factor Operational definition Cronbach's alpha
Supply/Demand Degree of Instability for supply
. . . 0.873
) Uncertainty and unpredictability for demand
Independent Environmental . .
variable Uncertainty Technology Degree of instability for the
. technology adopted by the 0.808
Uncertainty :
industry
Degree of correspondence to
Intelligence change based on the level of 0.924
experience and education
Degree of speed of technical
Competency change acquisiton through 0.837
proficiency
Mediating Workforce ..
. - . Degre of Communication and
variable Agility Collaboration . 0.895
cooperation between tasks
Culture Degree of mdependent d(_ec151on 0.877
and authority delegation
. Degree of IT infrastructure for the
Information A .
rapid introduction of new 0.902
System . .
information systems
Degree of overall operational
Dependent  Operational Operation efficiency such as customer
. - . . . 0.903
variable Performance Efficiency satisfaction, processing and
operating volume
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Fig. 4. Research model
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Fig. 5. Steps for

Baron & Kenny’s mediation effects
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Table 5. Environmental Uncertainty and Operational Performance for Port&Transport worker’s

union
Ipdependent Var1ab1g Dependent variable
(Environmental Uncertainty)
Port&Transport
) . Supply/Demand Technology .
worker’s union ; - Operational Performance
Uncertainty Uncertainty
M=£SD M=£SD M=£SD
None 3.45+.74 b 2.991.78 3.53+.49 b
< 20% 3.23+.56 ab 2.63+.74 3.15+.38 a
20% ~ 40% 3.563%+.82 ab 3.17+1.12 3.36£.39 b
40% ~ 60% 3.22%+.47 ab 2.85%.50 3.33%.51 ab
60% ~ 80% 3.01+.41 a 2.86%.55 3.47£.59 b
80% ~ 100% 3.03+.51 a 2.99+.37 2.94+.47 a
16.444 (.006) 39.618 (<.001)
U or H (p) a<b 10.249 (.068) a<b

Table 6. Workforce Agility for Port&Transport worker’s union

Mediating variable (Workforce Agility)

Port&T’ransport Intelligence Competency Collaboration Culture Inforimationd
worker’s union System
M=%SD M=£SD M=£SD M=*SD M=£SD
None 3.85+.68 b 3.03£.79 3.556+.77 b 35173 b 3.39%£.76 b
< 20% 3.30%£.59 a 2.77%+.55 3.41x.63 b 3.02t.58 a 2.79%+.78 a
20% ~ 40% 3.54+.66 ab  2.88+.74 3.54+.86 b 3.16+£.68 ab 2.77£.71 a
40% ~ 60% 3.41£.66 a 3.04£.30 3.34£.49 ab 3.22%+.56 ab 3.19%.36 ab
60% ~ 80% 3.52£.80 ab 3.05%.64 3.60x.77 b 3.24x.71 b 3.46x.58 b
80% ~ 100% 3.18+.37 a 2.86%.52 2.97+£.52 a 26763 a 2.86t.45 a
40.923 6.352 29.738 40.415 33.019
U or H (p) (<.001) (.274) (<.001) (<.001) (<.001)
a<b a<b a<b a<b

80% wIgro] folsHl =& Aoz Yelyt:
(H=39.618, p<.001). w7} *01 olglo]
Aol tiste] AR, X528 20% 1|9F, “40%
ol 60% wIRF, ‘80% ol*c}’oﬂ H&l ‘ARg-31A]
o] FosA w2 Aoz YEga

=]

(H=40.923, p<.001), 71&2 -2l Z}o]7} 9l
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FroletAl =& Ao R YEFTHH=29.738,
p<0.001). T-3}= 20% W|WF} ‘80% ©]/d
H]3)] ‘ARESIA] T} '60% o 80% WNFo]
FroshAl =2 Ao YEbEtH(H=40.415,

p<0.001). ARA|ZEL 209 v]qF ‘20% o)At

40% WT¥, ‘80% o AF el Hl&l AREEHA] FE
3} 60% o) 80% mlRFo] feolalA] =& Zlo
2 et (H=33.019, p<0.001).
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B, <Table 5>04] =52 B84 AW
A 2~¥(B,=.376, B=.345, p<.001), &3}
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Table 7. Path analysis

Independent  Mediating

variable variable Ba (SE4) B (SEg) Bc (SE¢) B¢’ (SE¢”) T.S.
. 1925 329k .018
Intelligence 2.524%
(.070) (.051) (.051)
c . 24 3% 27 2k 015 2 864
ompetency 864
(.071) (.052) (.053)
Supply/ _ 196+ 336w 015 081
Demand Collaboration (’055) 2.387x*
Uncertainty (.078) (.044) (.050) .
.30653k% .36 1k —.030
Culture 3.64 1%
(.074) (.047) (.051)
i .37 6%k 308k —.035
Information 3 0835
System (.074) (.048) (.054)
. LSS .34 8k —.043
Intelligence 3.81 5%
(.059) (.052) (.046)
c . RIYYAESS .32 5%k —.092 1,629
ompetenc . skokok
PR L0s6) (.057) (.052)
Technology . 253w .34 8 —.036 .052
Uncertainty ~O1@POraHOn 7y (.045) (.044) (.048) 5093
287 %% 37 Lo —.055
Culture 3.899xxx
(.064) (.047) (.044)
i 30458k RRIREE —.043
Information 3 799k
System (.065) (.048) (.046)

Notes: 1. * p<0.05, #*x p<0.01, #*xx p<0.001

2. B : unstandardized regression coefficients, SE : standard error, T.S. : Test Statistic for

Sobel, 4
dependent variable, ¢ :

WL, 7)) BEAALS 7] dsH(By=442, B
=487, p<.001), ARA|2~E(B,y=.304, 3=.308,
p<.001), A5 (By=.274, B=.295, p=.002), &
3H(B,=.287, B=.284, p<0.001), = (B,\=.253,
=.252, p<.00D)ell A(+)<] F&FS vA= 2
o= vERT) Q1 o] "IHA o] &9 el
n|x)= JEks Au Ry o] Baka A
el A F3H(Bp=.361, B=.506, p<.001), F=
(By=.336, B=.468, p<.001), A*5(Bs=.329, B
=422, p<.001), HA]| 2=E(By=.308, p=.421,
p<.001), 7|2 F(Bp=.272, 3=.341, p<.001)
2 AT A(+)2] FFES vHE= FoRE

independent variable —> Mediating variable, g : Mediating variable —>
independent variable&Mediating variable —> dependent variable, ¢ :
independent variable —> dependent variable

eI, 7)) B8l tislA 3
(Bg=.371, B=.520, p<.001), = (Beg=.348, B
=.484, p<.001), A5 (Bp=.348, 3=.446,
p<.001), ARA 2~ (By=.311, B=.425,
p<.001), 7]& 9% (By=.325, 3=.407, p<.001)
& T A(+)9] s mAE= FoRE
YERSL T

Baron & kenny(1986)¢] wizj &} 74
o wh2¥ w72l Q18 o] Tixdo] S=7)d
Z&ol|A 34 o] E3dAdo] 29y X
= o] FAHCRE fongt A= e
of SHAINE, B AFo|A s BAFCRE fon
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