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The Key Factors of Big Data Utilization for Improvement of
Management Quality of Companies in terms of Technology,
Organization and Environment

Soo Haeng Shin* - Sang Joon Lee**

m Abstract m

The loT environment has led to explosive growth of existing enterprise data, and how to utilize such big data is
becoming an important issue in the management field. In this paper, major factors affecting the decisions of companies
to utilize big data have been studied. And also, the effect of big data utilization on the management quality is studied
empirically. During this process, we have studied the difference according to the award of Korean national quality
award. As a result of the study, we confirmed that the five factors such as cost from technology, organization and
environment perspective, compatibility, company size, chief officer support, and competitor pressure are key factors
influencing big data utilization. Also, it was confirmed that the use of big data for management activities has an
important influence on the six management quality factors based on MBNQA, and that the management quality level
of Korean national quality award companies is relatively high. This paper provides practical implications for companies’
use of hig data because it demonstrates for the first time that big data utilization has an impact on management
quality improvement.

Keyword : Big Data, Management Quality, MBNQA, Korea National Quality Award, TOE Framework,
Measurement-Analysis and Knowledge Management
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{Figure 3> Research Model
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(Table 2) Operational Definitions for the Variables

Variable Operational Definition Sources
Costs Big data system installation, training and management costs
Security Concerns Case of losing personal information and sensitive data
Compatibility The degree to which existing values, experiences, and needs Lian et al.(2014),
recognize continuity from user groups. Lee, sun-woo(2016),
Firm Size The size of a company Yoon, oh-jun(2017)
Top Management The degree to which an organization’s executives accept Oliveira et al.(2014),
Support new IT skills and trends. Chan et al.(2012),
- " — Lancaster et al.(2006)
.. The degree of change in competition between companies in - .
Competitive Pressure . . e Schniederjans &
the introduction and utilization of the system Yadav(2013)
Internal Regulation The fle_gree of su?port of .regulatlo.ns §uch as .12'1\7&']8 and
Support regulations necessary for introduction and utilization of the
system.
Use of Big data The degree of intent to introduce big data to continuous use | Venkatesh et al.(2003),
g and recommend to people around them Lee, sun-woo(2016),
Leadership
Strategy
Customers Wilson and Collier(2000)
Workforce Definition of the criteria for each category in the ‘2017 152152 al?2(1)?)r3) :
MAKM(Measurement, National Quality Guidebook. Han, snag-hoon(2015),
Analysis, and Knowledge
Management)
Operation
34 M2 TN U HEST 4, AZ=BA
B 2= ol5] M3 = 2
EATE SR A3 QWD AAE B oo e e
zsh] WA AEAZ AL, o2 AT A
EE T dyvrde ATslel ARdEol B o] 245 224719 FR o)A
BRet Al ekl ARl AEE QYRR o) gy, QIR 23 F 3507 7]
A, At g AFEE Akt =y do yaow ATs APsn, A =
ekt AFTA, AGHNRA, TR A, JFFA
FRn AR wE dTs AAs] St Sl 2Reke waAet B ol BeiAE
2010 %= o] Fol w7hEAdS A% T 2227 oz ARAl AEZA WAw Lalo] HE
& FFeh, Tt oldel MIEAZIY 38 zap g wastel ARE SERIT, ¥ o
= % o JrL o - =
A7 s F 6007 71 ddem dis 2 Fol M= 38 ARE SPSS 2503 Amos 23.0
otk AEzARE 20189 69 309 HH 1€ w2 as 283 RAFAT
0L A o S T HEEAE AN T
T 308 HEA SRS IFatslon, 4.2 EAHCHALRE EM
I
PUE AEA 87E Aelshn F 35049 AEA TR E4S 4] skl MERYE A
g olg3tel AF ML 4Pl Aslglom, FaAske <Table 3>3} 2t
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(Table 3) General Characteristics of Sample

Catego Fre- Ratio

gory quency | (%)

Size Medium & small 165 471%

h Large 185 52.9%
1T 69 19.7%
Manufacturing 73 20.9%

Industries | General Service 70 20.0%
Electronic etc. 72 20.6%

Public service 66 189%

Less than 300 people 172 49.1%
Less than 300 to 1,000 63 18.0%
people
Less than 1000 to 3000| 49 14.0%
people
More than 3,000 people| 66 189%

Employees

Less than 30 billion 137 39.1%
Less than 30 to 100 billion| 60 17.1%
Income Less than 100 to 500 57 16.3%

billion
More than 500 billion 9% 27.4%
Establish- | Private 284 81.1%
ment Public 66 189%
KNQA Be award 108 30.9%
Award No award 242 69.1%
No plan 186 53.2%
Introduction | Completed 55 15.7%
Schedule 109 31.1%

7I9EAEE 7199 el wet F471%] 16570
(471%), 719 18570(52.9%) 2 vFebutar, Al
oAM= IT(HHREA) 19.7% (69704, A% 20.9%
(737041), DubAH] 2 20.0%(70704h), A 71/%2L/7)
Al 20.6% (72704, 284142 18.9% (66714 <=0l
Ak

w EF Lo A= 3009 IRk 39.1%6(1377HA)), 300
~1,0009] "%k 17.1%(607H4H), 1,000} ~5,0009]
ek 16.3% (577041, 500091 o] 27.4%(96 7§ AL
R

AR A1 28470(81.1%)9F #7131 6671
(189%) = YeRdal, =757 4 Aol Uex
of tisir= H7HERE 471 0] 10871(30.9%),
0] 4=d71h o] 24271(69.1%) 2 YERSETE

3k dEeolE EY oo fisixE AFdd

=

N4 F EYS $EF /9L 55T,
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Cronbach’s Alpha Al5E Al&3le] AJHEE9)
WAL S AEatsitt. 1 A3, <Table 5>%
Z+o] Cronbach’s Alpha#k2 TOE Framework £

212 920~.965, ddEH 891 955~.981=

P4 o2 A}3|¥}sle) A+ Cronbach’'s Alpha
8~0.9 ool nlEAsta, 0.6~0.701H
T F e 2FAgolgtn & F glri(o]EH,
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a4, 2005). Wb B A4 ZAETY] Cron-



71w, 24, 37 AelA 7149l HdEL FE S7 ey 289 siAaslel A7 A 103

(Table 4) Result of Exploratory Factor Analysis

Meas . Factors
easurement questions 1 7 3 1 5 5 7
1 0.049 0.030 -0.012 -0.013 -0.071 -0.077 0.901
Costs 2 0.001 0.231 -0.017 -0.083 -0.015 -0.003 0.834
3 -0.051 0.159 -0.018 -0.087 -0.014 0.040 0.860
1 0.017 0.920 0.087 -0.024 -0.005 0.008 0.152
Security Concerns 2 0.039 0.935 0.101 -0.025 -0.055 0.040 0.114
3 0.100 0918 -0.057 -0.037 -0.018 0.021 0.151
1 0.162 0.039 0.807 0.098 0.230 0.128 -0.003
Compatibility 2 0.119 0.031 0.830 0.144 0.131 0.122 -0.032
3 0.162 0.072 0.872 0.223 0.007 0.144 -0.016
1 0.834 0.024 0.141 0.213 0.148 0.091 -0.009
Firm Size 2 0.887 0.113 0.202 0.171 0.092 0.074 -0.005
TOE 3 0.881 0.088 0.111 0.104 0.108 0.159 0.018
Framework 1 0.232 -0.022 0.223 0.824 0.229 0.279 -0.119
Top Management Support 2 0.183 -0.060 0.212 0.829 0.204 0.330 -0.065
3 0.243 -0.053 0.203 0.820 0.244 0.308 -0.094
1 0.156 0.036 0.351 0.234 0.056 0.752 0.014
Competitive Pressure 2 0.088 -0.014 0.089 0.259 0.265 0.827 -0.081
3 0.114 0.064 0.072 0.234 0.136 0.881 0.024
1 0.229 0.007 0.136 0.233 0.786 0.240 -0.030
Internal Regulation Support 2 0.168 -0.031 0.104 0.194 0.862 0.123 -0.061
3 0.000 -0.051 0.122 0.0% 0.876 0.084 -0.021
Eigen Value 2.708 2.636 2.597 2499 2.49% 2488 2434
Variance(%) 12.897 12.789 12.368 11.900 11.883 11.850 11.593
Cumulative(%) 12.897 25.686 38054 49.953 61.837 73687 85.279
1 0.818 0.183 0.179 0.176 0.19% 0.194
2 0.733 0.259 0.207 0.264 0.196 0.137
Leadership 3 0.770 0.318 0.233 0.097 0.119 0.257
4 0.839 0.220 0.092 0.153 0.163 0.181
5 0.797 0.302 0.142 0.197 0.112 0.184
1 0.313 0.257 0.255 0.259 0.327 0.704
Strategy 2 0.369 0.232 0.234 0.311 0.271 0.701
3 0.362 0.250 0.259 0.288 0.335 0.659
4 0.362 0.291 0.242 0.246 0.359 0614
1 0.287 0.178 0.325 0.213 0.756 0.230
Customers 2 0.249 0.189 0.297 0.224 0.774 0.257
3 0.157 0.168 0.324 0.252 0.720 0.348
MAKM T oo | ze [0 oo oo | ons
Management (Measurement, Analysis and - - : - - —
Quality Knowledge Management) 3 0.171 0.281 0.780 0.260 0.233 0.192
4 0.120 0.314 0.760 0.220 0.278 0.235
1 0.280 0.780 0.214 0.243 0.216 0.076
2 0.259 0.767 0.262 0.229 0.173 0.143
Workforce 3 0.250 0.792 0.256 0.182 0.156 0.152
4 0.288 0.790 0.223 0.201 0.101 0.214
5 0.287 0.724 0.167 0.291 0.052 0.294
1 0.325 0.303 0.358 0.641 0.208 0.215
2 0.236 0.325 0.429 0.635 0.211 0.226
Operation 3 0.224 0.320 0.296 0.742 0.154 0.190
4 0.266 0.290 0.291 0.686 0.318 0.246
5 0.202 0.335 0.212 0.610 0.266 0.376
Eigen Value 4.678 4.465 3.897 3.382 2.894 2.892
Variance(%) 17.991 17172 14.990 13.008 11.129 11.123
Cumulative(%) 17.91 35.164 50.153 63.162 74.290 85.414

« I Separated Contents of Factor Analysis.
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(Table 5y Results of Reliability Analysis

Constructs Items CroAnlEizh's

Costs 3 0.942

Security Concerns 3 0.936

Compatibility 3 0.943

TOE Firm Size 3 0.956

Framework | Top Management 3 0965
Support

Competitive Pressure| 3 0.920

ISrLU:I;g(l)jlt Regulation 3 0,943

Use of Big data 4 0.984

Leadership 5 0.981

Strategy 4 0.966

Management| Customers 3 0.955

Quality | MAKM 4 0.957

Workforce 5 0975

Operation 5 0972

4.4 AFI71Ee| HE

441 B &2FA4

£ A= TOE ZH a7 ddolg &80l
" A= 2913 o3t vlHely 8o
o &S vHE= 2L

A=

A7

<Table 6> AN ujs} o] AFwFe| 4
%= A= NFI = 904, IFI = 910, CFI = .910,
SRMR = 0612 Ueh} ¥ d7uge Ague

Jefole] 282 riA(B = 86, p < .001),
F718(B = 88, p < .001), 1A NG FAIB =
83, p < .001), A= FAI(B = .83, p < .001),
24, 24 2 ANZAE = 84, p < 001), £
#2 FAB = 84, p < .001) EFE FoulsH
Yas glow Ukt PALoR: ol
= 2rial, 418, w4

A9 FA, 24, 4 2 4479,

RS hl
erel F4 Fo| FIED BFIF FolAt A

)
i)
ofp
o
1-11}r
N

o
o
>
‘O,

o Mo

1

B Awera) 2EAS 31%:}% = i dldo|g &8 92 +Adde 72, =4,

445 (Modification Indices) 912%WH-& &4 w4 R ARG T2, A 68, A 69,

so] AR EZ A2A AT 2ARF] AP Ae7)8 75, 24 712 Rkt webA vl
oz pussy, ol

1990; Bentler and Bonett, 1930),
o £& HIEZ Eri(Hu and Bentler, 1999).

(Table 6y The Fitness Index of the Research Model

382 TOEo| 9]&) 92% AWsv] HYgE=
=

o AYE@Bentler, 99 F WElo]E Fgo oI5 71 @o] Wy
SRMRS 08 mlt  8.91& HefH(75%), 7MY A AREE 2018
AARAE) AL & 5 9

Category

X

df NFI IFI

CFI

SRMR

Research model 1057.43™ 7 904 910

910

061
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4.4.2 A7 AF A FA, 574, B4 2 AAAY, 9B FA 56

A77HdE A5 A3, A, TOE =& 9] 7HA AgEE 89 B fofst Jas nAE
a9 7%, 24, A RHAA vE, 34, 3|AL Ao g BAH
of 71, HuA9T A9, B4R o 291 v ZAEHRE A 13749 AF7HES A
tole] 8o o3k JaFs mA= AoRE e A3}, <Table 7>014 B npe} o] 117) 714
ot Hekgel, it A el && o] AU 27 7He] 7 AE o, A
of Jgs WA Eah= oz EAE A folaE, BTsHATt Aol (Al

=4, Bldle]e] &go] AGFH nAE= 9F Ael A 2 71ZhE =4 8ketH <Figure 4>9
<y, A8, 247 A FA, 142 2t

(Table 7> Path Analysis Results of Research Model

Variable B B SE. t Results
Costs — Use of Big data -13 -15 04 -3.14” PASS
Security Concerns — Use of Big data -03 -03 04 -.68
Compatibility — Use of Big data 28 28 05 6.34™ PASS
Firm Size — Use of Big data 08 08 03 257 PASS
Top Management Support — Use of Big data 14 14 06 252" PASS
Competitive Pressure — Use of Big data 28 26 06 4.39™ PASS
Internal Regulation Support | — Use of Big data =01 =01 03 =20
Use of Big data — Leadership A 86 03 3156 PASS
Use of Big data — Strategy 36 88 03 34.227 PASS
Use of Big data — Customers 74 83 03 2759 PASS
Use of Big data — Workforce 4 33 03 27.89"™ PASS
Use of Big data — MAKM 75 34 03 2861 PASS
Use of Big data — Operation 9 g1 03 29.13™ PASS
SMC
Use of Big data .92, Operation .72, MAKM .72, Workforce .68, Customers .69, Strategy .75, Leadership .71
p < .05 p < .01, p < 001
o
Security
Concerns
Compatibility
Firm Size
Top
Management
Support
Competitive
Pressure o
Intemal Regulation 7 Operation
Support

<Figure 4> Schematic of Verification Result
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