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An Empirical Study on the Evaluation Model and Critical
Factors of the Big Data Governance
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Abstract

Data governance is the foundation of organizational management in the data age, and
many international institutions have analyzed and explored it from different aspects. To view
of the vigorous development of big data technology in recent years, the organizations need to
face the data governance-related issues; the procedure, structure and critical factors of big
data governance have thus become an essential topic of organizational information
management. However, most big data governance studies only focus on the concept
exploration, framework suggestion, factor identification, and specified field application. To
the best of our knowledge, they lack the study of big data governance models and key factors
by using empirical analysis methods.

For the related research on big data governance, this study collects a variety of
academic literature, and summarizes the essential constructs and factors that affect big data
governance. Through the opinion survey of experts and scholars, a big data governance
model is constructed by using the modified Delphi technique as a framework to analyze in
advanced. Then the method of Analytic Hierarchy Process is adopted to screen and calculate
the weights of various impact constructs and factors, so as to understand the critical
organizational governance processes and priorities under the big data management. This
study found that the importance of evaluation constructs is security, policy, organization,
quality, standards, metadata, and data life cycle; and the three most critical factors in the
evaluation model are “data security”, “data privacy”, and “risk control, management and
crisis handling”. The governance model and key factors constructed in this study can be
regard as a reference when agencies have intended to implement big data governance.

Keywords: Data Governance, Big Data Governance, Modified Delphi Method, Analytic
Hierarchy Process
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WE K EFI- AT AN R @4 > [ gt (bigdata) | iUH A 2
e IS FTARFIEERET > 2 2L L EFLEBAT ORI o R 0 L sy
WHSEF F 5 F7 &S TR E Y IR e Sy 0 L Y TR e (data
governance) shE IE4rF FHE > blde D WM TR DR TR DS T E AT F
i g chpFE gz # %’ EgeR o MR ABM P TR R o L ERPE S F e
¥ A ,F qﬁ R ETE P AR REE R L IR URNE TR EEE AR
F*%:i’;;@’ﬁ«é T Tenfp I 2 - KBS e (Oftto, 2011) » AR iT
BRI B 0 Ak HRPE ST TSI AT A IR B G BRI S
BB rEE S B P R o e 2 F o Fla N A dp s B2 £ &
M40 B AT R 4&?;@»2 ( Soares, 2012; Mikalef and Krogstie, 2018; Al-Sai et al., 2020 )

Soares (2012) 3% % ~ #edp /- 32 (big data governance ) £ 4 & 7 37~ 3Z (information
governance) 3+ & ¢h— WA o FEED K L AEH N P R e A Bdp T M T AR
EREE TG Eaw K e rﬂﬁb ) «ﬁ;ﬁ;,rﬂiiﬂgﬁ 9?, 2R S LN O
2N =R RE RN R A-FH 7 2. 2% (Al-Badi et al., 2018) o A HApie BN E B
BEAEY ORG B R SR LS FT A E > FA AR 4 i 2 i (big data
ecosystem ) 1 & 3 & & 8 (Shahetal., 2021) - Zorrillaand Yebenes (2022) pJ:t i
S EP e ERPBARS 1 EA0FET B R T ]ma‘itﬁ% G I
HAddpinBoimld R 22 R T a e s (REE > 2016 ks » 2017 ;
wm+ & % 2017 Kim and Cho, 2017 ; Al-Badi et al., 2018 ; Zorrilla and Yebenes, 2022 ) -
s 3 3 EEFER N Blpic brch (A2 T E%02020) 85 (314
2021) ~ w2 g (Lietal,2019) &% AR cjE2E T R # o
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AR G o F) R 2 %ipﬂoﬂwvipiﬂmm§ﬂﬂkﬁﬁﬁﬁ By in L2
Wit o ST R S B FREEE RE AR E 0 1B g
( Modified Delphi) % & &~ 7;2 (Analytic Hlerarchy Process, AHP ) % & :E ¥ 3-8 )
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AR &;#?F;jv‘i:;,ﬂé FAREAFTHEEY Ay AL & - oo F
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OHO(ZOll)aaﬁ ’?ﬁﬂAJWn;@ bR TR R B i AR e e

FTHRICEERILHI F RRDFEFRAFEEFY 375 TR S s
ﬁﬁ%?%?é FTHEFZILRAFTRIEEFETE > A FTHROEREIEET
#@ﬁiﬁgéﬂhﬂ%wﬁlﬁ B A A TR AT U T S
CEES IR (RFAE > 2018)

FTHRIGE AL A BB EOAH S ¢ FFFRR2 PRI R 52T L

& o W& e 2k (International Organization for Standardlzatlon ISO) ii H T
PR A i 0 £ PO R R TR« BT
440 B 9 ISO/IEC38500 %2 ¢ » R uf 7 A3 R Pl Spd ch RS2 25 0 & NS &
,-;ﬁ_fr;\ j‘mF‘ 1 ? | # “fﬂ%‘? FLiSTRE B 2 B 55 a’%z» ,},‘r;m-ﬁgwmint}_:t

l

, o ata vlanagemen ssocia 10N, SIS LS

(1S0, 2008) - 21 ¢ (Data M t A tion, DAMA ) #3575 32 4R
é?ﬁ%ﬂ%ﬁuﬁ WMMAﬁ ﬂgﬂﬁﬁﬂ\é%\4$ AR A L A
PR~ F Ao 2~ EEfor V32 7 BEASEORREE F 0 ML TR

(DAMA, 2008 )

B % Fokia 2t € (The Data Governance Institute, DGI) %5 33 7570 72 5 e K i 5
<%m%hawﬁﬁhﬁﬁﬁtwﬂﬁﬂaAKT%ﬁfrxﬁ%ﬂJ \r<£§§%Jua Wﬁﬁﬁ
3B & & o AIATHE N DGl T4z (DG, 2009) ; 37422 B 7 10 B R4 E 3 7
BARRE 5o A5 2 - B E PR E R L ACIBM F q",p,—i R ¢ (IBMDG Councn)
MEREFEREFRAAEE RN Jr—'mﬂ' ERHCA A S AR e TR
Fl+ 2 S5 4B E = (IBM,2012) - F*% T 4512+ € (Information Systems Audit and
Control Association, ISACA) 35 FAlIsEENT (5 & m A A o4 E > &
ARG EBARL A ORISR D2 T L A{eF 4 P & (control objectives for
information) £ A »vd + @ T BP0 IT i@ fod Wiz > & % F T AL S I AR 4R AR 1
blde t JIEARB F ~ B FEFF 2 frp 25 % & (ISACA, 2012) -

2.2 % BcfhinT

AEGE T URAGTE ATARE AR LA EFRRE T AL L KRR
RAL € e3F ié’ﬂ~*%ﬁmah%%iﬁ4w5%€’ Poig T g A g end

BN e Kk A #dpEF £~ (volume) ~ 4 (variety) -~ P-i# (velocity)
3 gy (veracity) & £+ (Lugmayr etal,2017) > Fefe R H =7 B8 < Bdp A 114k
FREARS O EFERS VU A BRI R R A R &R R R HF R
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A& (== >2018) - Kitchin (2014) %5 & Hey et al. (2009) > #5577 3 B
LB $ 2] pi’%ﬁvummdmmn)ﬂ@ﬁéﬁf LF N EpA g S PE w2
ATE e 7§ & 5 - Abbasi et al. (2016) ;ﬁd PR g e R EETAR
a2 T ANAEFL R FEERIT e B EfoP PR EHE L @:ﬁ%\m’i‘
ML RHE 2 AR DR - F IR T F Fle 27 ﬁit#i?%frms%?@
'rﬂﬂfq‘ (Hashem et al., 2015; Ahmad et al., 2020 ) % #F T k32 R * HiFE 2 » ¢ £
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Zorrilla and Yebenes (2022) [iidedp#a 5 1240 R8T 4T 2 0 Hdpio
BAR G EEEADE L P o A EFRRDEFFER LR P TR~ F
e 2 FREExe 2R L W;ﬁ&;’i{m’? LARE 0 SRR RS BdpiciE
R0 FRFTAERFAEINM IR S Bdpie e 0 S *&ééﬁﬁﬁm%‘f-ﬁ
it By s RN S B RMEFAY o
(2018) skt FALEIL 5 AA - & ~ FfpioLehif E07] 5 28 H 5
CHCHESTRE & R @A JRE R E KR 2 FEAERD #F%£~
?a%w\%ﬁﬁﬁxif%%v%ﬁ%%fzpé%%***#i%ﬁ°@?*@mw
AL € % 3Rk MenprEl ok 247 ¢ B & pE o lcdp P Amp AlisEsEM - 1 &%

(2021) 15 IS b et BT e B TR « FRAE TR T
ﬁr@nkm@awsﬁﬁ,ﬂe?ﬁﬂgﬂﬂiﬁﬁ?$%ﬁaﬁ»mﬁ§w-?
‘}’/‘?‘/’Dé ‘}T—‘r‘/ﬁi R faﬁ'{%\’ﬂ"i’(mﬁ:%\.; ?’}‘ %Fllyz-'lé"ﬁ AR RO

e ﬁ‘-ﬁ—«?\mﬁ ‘} AL FAEER VR P Ly KR fe P A%k F A ¥ (2018)
A‘%W A AR AT Y 0 RIS i g R Pl e & *ﬁaf I 1]
Y2 3 E EEE SRR R B AR A A BRI BT R BT
“é/1k\«&%@*wﬂﬁ/@mhﬂw&~<&%@%iﬁ?m\<&%¢@

ol A Bgp R R AR PRI SRR TR 34‘] e
SR ER (2016) 5 HiTHAERATE BT HNE AN LS 222 4 g
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E S o PAkE (2017) A BB o Bl BT & 0 RIS e
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P AR gy £ Mai*ft"m FEZ T E R X EF PRl R R R
TR R R BT B A TR B VAR E R SR R R o
Shah etal. (2021) ’;1-?&'&5’ 25 & 76 R LA ik (data life cycle) #-3) » &2
Bl R 5L T%gDAMAﬁ_rnDMBOKﬂ¥%MML~ i PR R
il RN 6&%mm*“ﬁwﬁﬁﬂﬁmvmﬁﬁ»wwp 2 EHLIIEAR ¢
NBMMMIQMB)mﬁ«&%mﬂﬁ4 AR GRS R by P
S =R RS S ’é\ﬁ]&#ﬁ@mﬂ LSRR SR R R R R S
Fﬁ’kﬁﬁﬁ AT F2IE o AR & R R R A NI EAR M H
5| < ﬁ{%m%%} s IR AR '%»'L’ff'?\"‘ DR EfrEinsE S S/ T
Fro BEclp  PRR Y - B RARG S Bfpic 2 ﬁmhs#pL%(mmMMmm)~
~ By (metadata ) ~ *& 4~ (privacy) ~ #¥p & (data quality ) ~ ¥ 7375425 & (business
process integration ) ~ i #cyi A5 & (master data integration) -3 2 & iEHp F L
(information lifecycle management) - Zorrilla and Yebenes (2022) { i&- %5 P A
FA40BE T FIE B2 b - 28R el 43 A A HFEEPPFE 2 R
W‘%%%L@.ﬁﬁ.?%‘%#t NBfpieTE h gt R X R E2 ] W#m oM T G Ii%‘f'ﬁ
A st AT RIF S R e I iif@:ingvi (Lietal,2019) ~ Fe/riéie
(#4827 2%>2020) ~ 254207 (-] & > 2021) % > AP M & £ & B P57 5 &
HurmiFH2 4/, -
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SBApieRRAIE L
7= eI k% | KimandCho | Al-Badietal. | Panian Ly 4
(2017) (2017) (2018) (2010) (2021)
1 kR ] \ \ \% \% v
2 FTR G \ \ % \%
3 2 % v v
4 B ] v % Y v
5 g \ \ v \%
6 TALA A v v v
7 ~ fiedy \Y, \Y; \Y,
8 LA g v v v
9 VI i S v
10 4 v
11 TR BRI AT
12 Ttz PG E v
13 1E v
(%) AT E R AR C R G eI RO R R g (JFHRE 0 2017) o E A
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.33.?%\;2:— * - F“ PR AL R AR E AR Data Governance
w TR iiﬁ%&ﬁﬁ?ﬁ%ﬁ@g%«i' erﬁéﬂ?f)g
£ P - anian ; Kim
sl gl y BT P TE LR G D g3l
FopEReRG — ik i 20, SRk ol ——and Cho (2017) : 4§
E:ﬁ‘«%ﬁ?ﬂ L:»:;?E—'_”H‘awé""’;z ’l'it@dvﬁéz%.ﬁf_.%‘i"’ kg (2017) ; &4
w $ 3  (2020)
4 EXERi - FEREFAP 2 A KFER Data Governance
B PP E ey MREesc R A (P ERR o B @ ST o (egp |Institute (2009)
ili % Kim and Cho
;Ez L o FHFRE S FHRL2 TR FELER (2017) ; ¥z
= (2017)
z s 8 TR FAEEE ¥ ¢ 18 = F  |Kimand Cho
iji Fx#_l A{%f‘?""\ 5 ﬁfﬁﬁffﬁ'fj_‘; 2 BRI (2017) ; Panian
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B A TR HFE s B AEF R Kim and Cho
T |FHE 2 FAFHEBED L T EFR (2017) 3 3t
;? b HRFTABRE R G T F B 23818 za:"a};
FHERGRUER [BRHTER G350 &2 2 Uf 48] (2001
Y r e FE T AL FEM Kim and Cho
TR tﬁbﬁm@wmmwmﬁ%#aﬂfﬁ (2017) 5 54+
T BB~ T ol A (2017) Iianlan
E;?’ ¥R Fﬂ'imﬁﬂ”lz&lk@_f« 3 uf e E;g;gi PR A
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FHFAAN FHPFELF - 2dn
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oy FIRFAG AL AL TRE F AR
i * =i FIRFHRLTE 2R F 5 F LR AR
- FIAFHE 2 5§ TRY P Ao A KA
ki I S EY LR
i Bt B E R > T kP R kR g g % (2017)
~ (e BT L A % & (2021)
;%; B gl e s
2 Afcdhen 12 5N

32124 /R EER MR A

AT AW EEY 81 N2 (Modified Delphi Method ) i s & @»T#fi
B F) & chiFiE > 2 o 131 4032 % d Murry and Hammons (1995) 74 4 » i & 5'\
YRR R E 2 SR ML N LR R peng A £
3%’19_{;’4 TR 3R E R o7 (7 (Hill and Fowles,1975) - F]i3 it 3 4§ 3&%
FRAPEFOVTR XA AFE S OERGAT AR REF (2%
mm)’ﬁéﬁﬁlﬁﬁ”%?ﬁ”P“éﬁmwﬁwﬁ RN E RS L
% @ » (Hill and Fowles,1975)

FEGRR R 2 B g > TEEH A AR EARM A R S8 B2 SRR G R
1k FehE B L b aL RENE R Fﬂ\m— 857 55 - R FRIBEFF R
OB L ¥ oA - Rientk T 4] % 4 Holden and Wedman (1993 ) a2 ik » & 7
85% 11t HAET AR E ¢ B R THRL AL ALAEN - R 2R AL o

322 K mFE A A B L HT
FERRAT L o SRR F R AR o * & B~ 472 (Analytic Hierarchy Process,
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AHP) eig (7 & 2812 = 2 o K &4~ {772 5 Thomas L. Saaty %32t 1971 & #74 & ¢h
P ARPHEHIEOUFRT 0 BRARE AT RE LT o

Ry AF T4 E (2015) 2 o B % (2019) F - 4441 AHP & i 472 enfd (23R
SRSl MR E R R O R R e s T R e R
& 3T 20 B do=x

3221 K =4 aM a0 &
(1) MEXRFEAE AHPansi L4 4R - K op chfia JHEREFS &0 g
x;i;ﬁ%m JERB A HE R o R4 F K Saaty ko AL HY L E

CRACEAD WS - 3 PR e+ {1
FEEE (BOIZ R et 3)

%3 AHP = RE S 62 ¢ RRP
TAKR MR E (2019)

A RER T+ RER
i £ 5 & £ i i £ £ £ 4F £ £ 3 o
E £ 3 £ : B £ % £ ik £ : £ 3 £ ¥
17 17
1 1
f 9:1 7:1 5:1 31 1:1 1:3 1.5 1:7 1:9 f
A B
A C
B C

I AHP =R T B R &£ E P

TR R & P
1 FEFR BRERE AR E R F LR
3 st Gme I ETH BcRE R - R -
5 L o 2T Z] A - R -
7 BLER Bk A R R - R
9 BHTE FERERY LEHREE - ER o

2:4-6-8 g R2Z P EE A0S EHE2LF o

Q)éi$%w@%@:@%ﬁﬁﬁ%iﬂﬁ&%%i&%wﬁi@@%@%Qﬁ
(1) - #¢ aij“% iMJ*]MJ”@%&%A‘#%"U *’%M@fr, P ¥ ER
ST AEcEME S A B g i = 1 ajc A AR BRI L
PooEBEL Lo §REAS SFFILE > 22 B T A E -

1 a|2 ...... al"
1/a, 1. a,,
A=| : : (1)
| Ve, Liag—1 |
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(B) #E#FHcr EEE S FHE (Mmax) @ AHFJTEY Bii A 1P ke
(eigen-value) f&;% » fE W RAEL 2 S X BB 2 H R 2 Fikw £ o

(4) & LA B- R4 gi Saaty ;2.5 F &Mt B %7 T - R
Ty oo MR R S HEE mlﬁaﬁ*ﬁ«;@ e p R B l‘sawﬁ%'b‘_%ﬁf—tu\iﬁa o — R
e 7 - Rtk (consistency index, C.I.) % — & {41t & (consistency ratio,
CR) 238 » 2582 ud4e (2) ~ (3) 71 « A ¢ » RILA S g #45 #ic (random
index) - g2 2 2 B - wibdpde (584 4) > RILEZ&EL )
Mo 7 ke s kL RLE

Cl.= (Amax-n)/ (n-1) (2)
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¥ CRIEAAES 00 47— #PGHF  CRE=0L 27 Firenfphl - i
CRE>01R#F:= i &% 72 - K> g & & 372 ;LLL °
4 '‘TWpEKE
P i 1 2 3 4 5 6 7 8 9 10
R.I. 0.00 0.00 058 0.9 1.12 1.24 1.32 1.41 1.45 1.49

AL kR ¢ Satty (1990)

32224@@/@% #E
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