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Abstract The factors for service quality improvement of frozen and refrigerated warehouses are derived
and the differences in perception about service quality improvement between shippers and operators
of frozen and refrigerated cargos are analyzed. The objective of this study is to propose quality
improvement measures for frozen and refrigerated cargo services using the importance—performance
analysis (IPA). As a result, 15 analysis factors were derived. It was found through independent sample
t—test that there is no difference in perception about quality improvement between shippers and
operators. Furthermore, four top priority investment areas were derived from the IPA: maintaining
temperature and humidity, securing variable storage space, on—time stocking and releasing, and
providing information service. Meanwhile, inventory management service ability, on—time stocking and
releasing, and reliable cargo storage ability needed urgent improvement. This study has industrial
implications in that it proposes practical improvement measures for service quality improvement.
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Table 1. Number of frozen - refrigeration companies

Total Food Other
Number Companies Companies
Total 900 769 131
Seoul 4 2 2
Busan 142 122 20
Daegu 14 10 4
Incheon 36 28 8
Gwangju 1 1 -
Daejeon 5 4 1
Ulsan 4 4 -
Gyeonggi 128 73 55
Gangwon 58 57 1
Chungheongbuk—do 7 1 6
chungcheongnam 47 38 9
Jeonbuk 30 30

Jeonnam 82 81 1
Gyeongbuk 74 63 11
Gyeongnam 166 153 13
Jeju 102 102 -
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Table 2. Previous studies related

Researcher Subject
Sun A Study on the Status of Refrigeration and
(2008) Refrigeration Storage in Korea
A Study on the Status of Refrigeration and
Jo et al. (2009) | Refrigerator Storage in Busan and its Approach to
Improving Operation
Lee A Study on the Determinants of Competitive
Advantage in the Refrigeration and Refrigerating
(2009) 5 ) . .
Warehouse Industry in Gyeonggi Province
Sun et al. Demand Analysis of Refrigeration and Refrigeration
(2009) Warehouse by Predicting Storage Amount
S Analysis on the Change of Refrigeration and
oun Refrigeration Warehouse by Size and Number of
(2012) ]
Companies
Sun et al. Analysis of Location Characteristics of Refrigerated
(2012) and Refrigerated Warehouse by Logit Model
Han et al. A Study on the Simulation of Refrigeration and
(2017) Refrigeration Warehouse Using LNG Cold Heat
Gu et al. A Study on the Success Factors of Refrigeration
(2017) and Refrigeration Warehouse Using Fuzzy—AHP
47 A ATt A AAE AFANE o R A
W BAL 95 855 9ol AR AFAHL
AAETE AE7he WE3daL ek 20d o) 7
HE 7R IMFEZ IR, S Qllol =, TR A
o] s o HAAE oM, AadTelx] AlAE
8215 AL o]F v o R FREE 22ls A7t
o, w2 F7kehe AAE Falo o] Folzn.
Ao HF AAE 291 Table 37 2t}
3.2.2 AL
B ATE QAAY PE - 9IRS}
o ok B R QAHNE FEsh] g8l the

Table 49} o]

Table 3. Factors selected

Factor

Definition

Research related

Ability to stably

Ability to stably store when
storing cargo has a large

Song(2009), Jo et

st . . G
store cargo impact on warehouse design. al. (2009)
Inventory Operation means ERP
Management SYSTEM implementation Kim(2008),
Service with capacity for cargo Song(2012)
Capability inventory

Temperature and
humidity
maintenance

Ability to maintain
temperature and humidity in
the warehouse

Gu et al. (2017)

accessibility of
warehouses

Linkage of the Seoul
Metropolitan Area to the
Road as a factor that refers
to the location of the
warehouse

Gu et al. (2017),
Seo(2017)

Freezing and
Refrigeration
System

Size of Refrigeration and
Refrigeration Facilities in
Warehouse

Jang et al. (1999),
Jang (2006), Jo
et al.(2009)

Ability to pay
damages in the
event of a cargo

Ability to financially
compensate the shipperin
the event of a damage of

Choi(2005),

accident goods.
Flrefllgh‘tmg Ability to cppe with fires and Gu et al (2017)
facilities disasters
Facilities with automated
Automation warehouse operation Gu et al. (2017)
SYSTEM
Equipment Generalized standard such as
duprment forklift and pallet used in |Gu ef al. (2017)
Standardization

warehouse

Specific item/
experience in
handling specific
cargo

seedlings, seeds, flower
pots, etc unusual cargo

Kimet al. (2008),
Jo et al.(2009)

variable storage

Indicates the DECK space
where the vehicle can be
unloaded and unloaded from

Jang(2010),

service provision

space the warehouse to the Yeom et al.(2016)
transport vehicle when
receiving and forwarding.
employee Means the proficiency of Yong et
i forklift when loading and al.(2011),
P ; unloading cargo Park(2015)
Receiving Time taken for warehousing Kim(2011),
regularity and forwarding Song(2011)
cargo Ability to prevent accidents Kim et
management when loading and unloading al.(2012),
capacity cargo Ahn et al.(2019)
The degree to which
warehousing information,
Information forwarding information, and Jo et al.(2014),

inventory information can be
provided to the shipper
through the homepage and
electronic devices.

Jin et al.(2015)
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Table 4. Questionnaire survey

Table 6. Results of T—test

. Distributed .
Survey Period Group Number Received Used
Operators 50 42 30
2019.07.15.~ - - -
2019.09.01 Shippers 50 50 32
Total 100 92 62
2

NS 20199 79 1595 20199 99 1¥47HK
Ml et Slslel ue
A

=
t}o

3 5 I SALS) BFAL T ) RS

2 BRI, WA 59 9 AL Al &

Ak : Joll &
%

Table 5. Working experience

10~14Ye | 15~19Ye | 20~24Ye =
Group
ars ars ars Years
Shippers 12 8 7 4
Operators 11 7 8 6
Total 23 15 15 10
= 9a
4, ASEA

4.1 3}5AF 2
B} 2 g-odxe] Mu|AEA SRl ek 2141}
7} EAFEA] ER1E] AAste] SHERE T—tests:
ot [PA HEFER] FoE 9 Ukl gigtd]
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EYHIEE T—test2] 45 Levened] &4 HA #
olg=o] 0.05K Tt HrPd SARS 7S 4hs AMEE)
™, 0055} o SRS 7FAEA] @ e A
ko) WS o] 49 Levened] 2450 0.95% 0.05
B} Fof TE4hs 7 e ahs ARS-g 13k 0.578,
A (df) 61, %fﬂ#% 0.568% WHEIZo] 79- $-JA}
o} s}FAE wESH A AZskE 89159 Abelvt §le
AR E& E]O*E‘r F8E 9A] Levened] f28-E0]
0.4102.= 0.0568T} Fof T84S 7k ah& A
o} 32 -0.304, AHFE(dD) 61, 9452 0.76302
005K} Fol % AA| 2GS} SFARE F a8
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ol
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PN
T
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Levene's Test for T— .
Eaual Variances test for mean equations
qual Variances
a Significanc
F  |significant t df e level
level (both)
Assuming
equal 0.578 61 0.568
Satisf variances
éitil; Do not | 2.981 | 0.95
assume 0.578 | 26.809 | 0.568
equal
variances
Assuming
equal —0.304 61 0.763
I variances
RO T ot | 0.698 | 0.410
ance
assume ~0.304 | 28557 | 0.763
equal
variances
4.2 Y5 - YL T SR 24
SHEE T—test 27, s5AK) 2-GAF 1He] 43
48 917 el Ao 17} Rirke Ag syt 2
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ﬂ[’] l'_‘
® B
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& ioh0
£
g e B
E
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ELIE S % %5
1 0 4]
3o % ) 3% 380 abo A" ako
Satisfaction
Matrix Factor
(3)Temperature and humidity maintenance,
Concentrate . . .
here (11)variable storage space, (13)Receiving regularity,

(15)Information service provision

(1)the ability to stably store cargo, (2)Inventory
Keep up the |Management Service Capability, (5)Freezing and
good work |Refrigeration System, (14)cargo management
capacity

(4)accessibility of warehouses, (6)Ability to pay
damages in the event of a cargo accident,
(7)Firefighting facilities, (12)employee proficiency

Possivle
Overkill

(8)Automation, (9)Equipment Standardization,
Low Priority |(10)Specific item/ experience in handling specific
cargo

Fig. 2. IPA Result
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