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An Analysis on the Cockpit Crews’ Perception on Airline’s Safety

Management System and their Safety Behavior
Sung Hwan Cho*, Ki Woong Kim** and Sung Sik Park***

Abstract

This paper has tried to research the perception of pilots in a commercial airliners or full
service carriers focusing on the airliner's safety management system (SMS). ICAO requires
the airliners to set up the basic standards of SMS since the SMS is believed to be the core
of the aviation risk management. According to the previous study, it was proved safety
climate of an airline affects the safety behavior of cockpit crews. Safety climate is different
from safety culture and the safety climate has an advantage to be measured more
quantitatively than the culture. That is, the safety climate could be represented as SMS.

As the results of the empirical study based on Chen & Chen(2014)’'s SMS practice sacle,
it had been assumed at the beginning the major factors such as Clarification of SMS, Safety
Training for Crews and Sharing of SMS Information have positive effects on the motivation
for safety behaviors. safety behaviors.
However, the result showed the clarification of SMS has not a significant effect on their

The motivation is directly correlated to crews’

safety behaviors. The main reason is cockpit crews, through the survey, perceived airline
seemed to have no definite standards of SMS and the senior management to have less
interest in aviation safety.

Key Words : Safety Culture(QH& 3}), Safety Behavior(RH13)5), Safety Management System(3t
7] A12~Hl), Safety Motivation($H & 71), Safety Climate(RH3 3H73)

Fom o] Fo|A 46.9%= ZFAL 23k <HAAL
I9E AHoF FAEACUHIS. wEpA ZFARY
gt s FFS v A= 2dE0] FoAR
Wata olgst alse] A U= FFAE
]

=
A9l b B8R E wAste sl

25
E g mﬂ Bd APATE TRl Tt
z9(zEAe) AU, 993, AEsT 2 =
ZA 744 5)olA A H Lo

o[r‘

N
>
=
=
lo
N
,_\
o\°
_|_,
E
=
5
IS}
=}
1
=
=
o}
=
=2
Lo
_?L
>
=
<

T 2FAL FASE 334, 9
o)A 2EAe] AAYFA FFL VAL 8
e A AYATES T4 9o 48 5

z 27

20143 06¥ 04Y H4 ~ 20143 06€¥ 18Y AAMSk=E
EEAAY (2014.06.11, 121
* Bt Fofstnl dFF A st ukalaA

ok ‘GI—E'LB‘L—T'—]:HEl—ﬁ 7(:)1036]—_,4.
 AwEd s § 3L
g2 2}, E-mail : sungsikpark@hotmail.com
%—%é%l—': FFA ISt 50

o], Cooper & Phillips(2004) ¥ Fogarty & Shaw
(2010)2 FFAF 2] b 27 (Safety Climate)
L ZZA QY] orA Y F o] A;AIAQ] FTFLS
MRt FARH69]. AFATESE AR



ooty

G ARBEA 2Ho] G EEAY A4 FAYF] P AT

61

Table 1. 2000ACH ol F F 37| AT AL

& Xt 37| M ALD H 2

2014.04.28 | B767 ofAlotLt &F Azl ADS FAl T Ato|H dH|3H

2014.02.17 | B767-300ER ol E|2x| ot &5 FI|& YYHAIE AQA H[ARSF

20140324 | L olAlot &F. FLEEFE O|F 1AZH T AT

2013.04.13 | B737 Lion &=. HELE-I Al otAl Seof| ¥2 & dictol F=t

2013.07.06 | B777 otAlotL} &8, MEZRAATZSE T fh T2 S

2013.08.14 | Airbus 777A300F4 UPS?;" Y ZEo 2E F 2F=2et = 3t=7|

2013.10.16 | ATR-72-212A 2t &S, PakseS%F HIE 7|Metstz o240 F=

2013.11.17 | B737 Tatarstan &3&. 2{A|o} FtEZ&oAl Go-Around & F=t

2009.06.01 | A300-200 ol =& A CHAM 2k MZoA BHIlo| olst @EtEso=z Fa

2012.06.03 | MD-83 Dana &3&. &2} &0 8ZF Lagos W 2X[Holl F=t

2012.04.20 | B737 Bhoja &&. mlZ7|AEH AZOA J|Metst2 F2F

2011.11.01 B767 LOT Polish &&. ?l4&-3&0llAM Landing gear down Al Zj

2011.10.18 | B727 Iran &3&. Mehrabad S &0dlM Nose gear gi0| && = &=

2011.07.30 | B737 Caribbean &3&. Cheddi S&olAM &F=2 Overrun

2011.07.08 | B747-400F ofAlotLt & MFE M5 2 = 38 & —’;‘—éf st=7|

2010.08.16 | B737-700 AIRES &3&. F+AEtE Z &AM Hard landing & Z&

2010.05.22 | B737-800 Air India Express Mangalore = &tdlAl 2F 2 Qverrun

2010.05.12 | A330 ot=2|7|oF &3, Tripoli s &ollA =& & Fef

2010.01.25 | B737-800 ol E|2x|o} &5, X|&al SaAdM F==t

2010.01.24 | Tu-154 Taban &=. %E%XFE olst H|MZE & Mashhad & F&t

2009.12.25 | A300-300 Northwest &t=. 28 Zdtzof 2[& HY

2009.06.01 | A330-200 olof==tA oM SalatolAM Fet

2009.02.25 | B737-800 E{Z|&=&. Final approach =& X|gta} S=

2009.01.15 | A320 US Airways &=&. Bird StrikeZ ¢lst s|=E& Z+ EAIEf

2008.09.14 | B737 Aeroflot Flight. perm =¢&oll M2=2& F&t

2008.08.20 | MD-82 Spanair Flight. Barajas =&tollM 0| & & F&f

2008.06.10 | A310 Sudan Airways &&. Khartoum & &hol| 1 Fe

2007.05.05 | B737-800 Kenya Airways &t&. Doualadl M F2¢

2007.01.01 | B737-400 Adam &&. el = U Alo} Sulawesi A QIZolA F2t

2006.05.03 | A320 Armavia &3&. =all odotollM Fzt

2005.10.22 | B737-200 Bellview &&. LagosdlA O|& &= Fzt

2005.09.05 | B737-200 Mandala &3&. MedandlA F&f

2005.08.02 | A340-300 Air France. &3 Z0M Skids off & =txf

2004.01.03 | B737-300 Flash &=. XMoo F==t

2003.07.08 | B737-200 Sudan &&. sCollAM Ol & = F&t

2002.05.25 | B747 China Airline & 4 = Ofjotsif g F=t

2001.11.12 | A300 otd|z|Zt &8 w=& JFK 3% 0o|& & ZI=o| =&
b BFL d E3l(Safety Culture)$t ©hE S48V A ¥ S4S Zeoh
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1) Safety climate is a term used to describe shared
employee perception of how safety management is
being operationalized in workplace (Zohar, 1980)
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ZFAY AP FE mAHorE A9 ¢ 3 outy ZAY vk dEE FE7] Ak
A AAHAT AXNFHOZ= FFAY] gt BAstH At ARY ZFAES FETA
A 715 2 @A 719 AAlY "ade A4y 3 2AF A e, AN 3 A aFsks
71% ghoh weba 2FARe b E IS FHAYAEES FAS] AL FFAEA
HA s 8918 FFA A9 #Fo R E4e= AFE 7P WA AN "k
AL 2 997 Ao Watcher & Yorio(2013)2 9T 2%E ERE
webA FEAke] @A AE g 2F ZEATL e A AL b Fol
ARl QIAe & ZAYFEY HAHAA FE d TBAHYN dFES vIves AE AFATh A
Toide] 2 4 Utk Chen & Chen(2014)2 &3 2 TF2A7F HABYA =S A4 5= =7}
Abe] QEAFATAIZE S 7[Ho2A A ¢ &5 FF&0] FokAA Hol = 4HY <
A AT FEr] HAE oEA A& V1Y AAkaLSo] solA A A7)
TRAES} AFATE A BoAF= A AIA Fisher(2012)<= @A AFe &2 <t
Aol AR A FHs7IE Ao 25 A@ERE ofdgt ol tdHY e HAYS H
< T3 FFAF HAFBYALE L 22 (FFAH) WSk 4P(Program, Process, Policy 2 Procedure)
FT 2D ANNEFADH FTA A A= 2 pAEGg AFsAT 53] AL
E JNE F de Axgar dFAH7] gt HE A A" o] T4 AeS FESFATHSE]
Ie HRAYA A g AFE T =
290 SR ALO| oA Ta|A| AE AT4de HAPs 4] 7hsstal o =
OFA AL Hlo g RAZE 2= 9ty =R}
1SS T1de) FHAe) hi 4 £ ot ﬂ}ﬁg}ioﬂﬁf’&;zia—; }};;% T‘H% }2
i Fde detel Wl Behaviorbased) A oy ayger Ang gstug Folsl gl
2HE £ ¢ABYAEH S Attt PejE TH4].
A BFAA 71H9S AL BIdS B TS <t
AP A| 2= S AASE © w33 E=E5R=
e AAms Amgn @ wadee an 20 TEMS SHBaANLY ¢l
YA TS AA3HA ZEEA HolA A7 A AEEC] e AR A"l 2 2
7HAeS WA He Aotk 2 AAA 2FAL T TS F=
A gleltt AFALY bHTAHA2H S A
°of &7 Akl HelH 3 3 FAEA, ¢
& g=a % gx=3a #e, 7] AlxA
AIEA, HAEFL, A T TFsA FAE
H 5 AT H(FAADE T3] kAT A]
e e sge 337 Am 9G4S AR FAST
sty wEel ¢HHg MY SAHS AT
A7 73973 (Quality Management Approach)©] 2}
ENVIRONMENT EQUIRMEND - -764 oA
F3Are St AT Z2FAL ARG
= SAb WAV shte] Hor ggvieh 59
HHE HSGAA ste RS AxRIT FFAE
ol# g AL # A2"S T AT}
sty Mo FgErle dAS Asfste adE
= sk AAst A foi11]. kAR A=
ol Aaasl AaE B 2ATAAES
Fig. 29} #o] dgAitehs 249 #4UA = A Ao we} o3 2 o] 27
TAE B 249 adEe dFS wHer o WY10]
et Z2FARY FFPFS 2FAE =Y A
OFH 7o g WS Aol o]H oA 3H 2) PFederal Aviation Administration, 2006, Introduction
& = FFALY tA A A H ] thgk Aol to Safety Management System for Air Operation, No:

AC 120-92
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| Statement of Safety Policy

Requirement of
Organizational
Safety Policy

Safety Structure

Definition of Responsibilities  f—

Establish of Safety Practice

= Resources

—] Self Regulations

Qualification and Training —

Rewards and Sanctions —

Responses of
Individuals

SMS Perception

Audit and Review —

Safety Performance

Safety Communication

Safety Climate

T
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w
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1) B9 : FABDA 2 Fo PR
R
2) BelA e A9 haueN2g =
ZA2 AY
3) ARAl  pABA Ll e EHAQ
0§ B AR A
7] Galottie et al.(2006)7} 73t =274
2e P ZTAPA HEAARY o

gt &, TS| HABYA =TS <
T T A7 2FAME] Ale] FAMSIE
Abe] Ha g Fle] dvh kg FH 94 A
st 7holl tisl QIAstal FFAMF

o] ZA Al Yo A] FHA
gl 98 Fr1he FABYN 2L
5 AW stol] BA A 2=F] 9
9 Agste 5 FEA FUolA AR =
< 3= AE AAS = J=ojnt
webA Z AT F3AY kA £=F o]
2YSE BAHAA ofu]

q_};dad-a] /\]/\E,ﬂ % 2% (SMS Practice Scale)<

oo AaHeE Sdond AL
gFAke] b e Al 2~Ele 20093 5-E ICAO

i FEAHOZ o|YyFEE F= PIAFEI)]

HEa|Al AT} obH

$+d (Si—Hao et al., 2008)

Hoegeban paE x3Ae 94 298 Al
A 22 8 Bk olRlE W A0 e
G dRBeA 2L AN B Hgto] T
o daAm ogel EaFels WEol
13l ok FFAre] ehdBAzdel @
25 AT EE5F A2 Thgo

Eobd AAYT I F/1RelE OS B
S0 W elad A45Ee 234 7
29 Aol AP o FHHA FF
2 F& a9 @ 5 A

3.1 o7k

2 AFoAe HAFF dFE sk
Chen (2014)¢] <PdAALE HAFHES 27
PEE BHAN T 2FAES] DG B B
A-AgedH7]. B AE AFHEE F
BN AEEFeR A= o B A4
= 71€9 53 Axg 7 A= AR

A A AL o] Thet AP Eokol A
AgHa o wepA FIeSEnt obdet A
2 92 A4 59 Safety Science #HA U] <]

3) ICAO Safety Management Manual Doc 9859 : This
manual also provides guidance material for the
establishment of SMS requirements by States as
well as for SMS development and implementation
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AYPe=i 58 83t B A~"e] tidt 3] Organizational Behavior, Safety Awareness &
A2 G tAgE He] AF}Ado g HE Competency, Safety Precaution, Safety Communication

2 St B Aol =uye] oul A4 2 Safety Training 5] R A
KARSE AZbe] 2713 oldg ZFASOIA W &l =y o7

A & FA#IA S TH14].
gk Fulel oge AZMgEAbL Ewste g@dAsde U

o]
st} 4w ARAE vPon 42ATE 4 B

| 2 Aze

2 =T AEEY
£ Fol o A2 SolMok AL W) mejul & SPSs EAAIAS B4 P 2R
PFAE U= 5 oA E AFIFFANFull o2 EASt] Fu Z2FA o= AW
Service Carrier)ol]l Hlal <td@EA|=¥]l Aol  FES =FstaA s}gﬂ;u}. 3 Fig. 29}
H&g Ao g Hdey] wjFo|ch Zo] Watcher & Yorio(2013)= P A A 2~H S

Table 2. ot™ Be|A|AH MBXHET (Chen & Chen, 2014)
SMS Practice Scale Mean Std. Dev
- Continuously improves the SMS practice 4.44 1.25
- Precise standard of the SMS practice 5.84 1.16
- Internal reporting channel is highly accessible 4,98 1.48
- Top management participates 418 1.59
- Following the principles of fairness and justice 4.88 1.44
- Clearly stated its determination to execute SMS 5.57 1.24
- Declares commitment in formal documents 5.45 1.36
- Employees are acquainted with safety plans 6.15 .936
- Employees periodically take training programs 6.24 .891
- My company periodically runs drills to practice plans 5.24 1.48
- Establishes emergency preparedness and response plans 5.23 1.39
- Managers order clear commands for safety 5.37 1.12
- The contents of the SMS manual are readily understood 553 1.22
- Intranet system can precisely handle the safety information 5.58 1.09
- Intranet system used as the platform to share safety information 5.57 1.12
- Documents are preserved and continuously updated 5.19 1.26
- Establishes simple and unified standard 5.59 1.09
- Employees upgrade abilities through safety training programs 5.57 1.18
- Employees learn concepts through safety training 5.48 1.23
- Company continuously provides safety training programs 5.49 1.20
- Employees know way to execute SMS through safety training 5.44 1.05
- Company provides diverse safety training programs 5.98 1.35
- My company holds SMS promotion activities regularly 5.24 1.06

AFEAS f8) 29" HEAE SPSS 2005 TS AAETES A #E AYEIAT
g8ttt MEESS A ASEAS +E2Y £ F3) Employee Involvement, Safe Work Procedure,
J2(SEM) 28-S o] &3ttt FAIH71A] AMOS  Corporate Facilitation, Safety Training, Information
20.02 AF&3FTh. Sharing, Communication, Training, Detection &
Monitoring & A-7-AFell whe} ThdstA A H

32 of @3 ATkl 38R TH17].
TEHTEA ZFAHY AT 2 HE
B oa%fﬂﬁ% g%-ﬁ—%#% _%%H o}xu_aw 232 Neal & Grlff1n(2006)4 ALY ES AS
Hs A% ARdEss d3AEE AL = AT 15 AT 27(") 7&91 oFA 3
Aol AW okt Fig 39 A AN w jo2 wgm oq;Lowu} Rl sy =
1#H3t AEsdtt SHETS HAPFAS F ol olgt vl = otHS DraEly] 9 3
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A2AE A% 993 FABEAA dRAF M 3 FFA AT A2 lo] Pn
MRl TgEtkn 2Rk Y FEE T FEe 2T ARYF 5712
2 2FAE 193 BogolRE 295 ol e FFS VAT

T®a ofe A9 FAMAL AYAE A

AZTAET 7 YL oFo] MARThE W MY 4. FFA dRABYN 2] Qo] 2FAY
oA 7] EFe AEEFL Hgetrld] 77} FAYE TRl FAFH Fol
Qrtn Basa. oo }E AT L Fig 4 3H9 9L vag

st go] MAsAY. SYNFE FYSHE 374

AAVFEY B2RPEe 4 AZRANA A4 M 5 2FALY AAPF FI1RAE AAH
3 AFslz Akl (1o JFe v AT

Fig. 4 d+=2¥
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ANG FAH pBA ATE veroz by
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4, AWK ED, FAYR FHebs e W)
Wese PR BN o FAEFEe
2549 FAAE EINE WA A
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B A7 ASEHS st =4 AFdEAt
(Full Service Carrier)ql K&3AFe} AdFAfe]
TAEtE Z2FAFES SR Sl 2AIRE
S 20149 4¢Y 195E 49 26471A] <F 250
AA, g "N dE9S 7 234 F
1%, 718 o A5 =
Cockpit Crews2 oz AAHJAH. F 300
2 wEst] FE AEA 2455 35
81.3%9] 3&& 7153l

717,

41 ZE°| eFSAHAH EM
411 SEHX &AM

Table 3o YeRd npe} o], GAz o4 E
AHRE gAde] Ae 2419oz HA 9]
9%E 2AEFPL AL 3HS 2AFHoH,
AT AENA= 314 ~404 9078, 414 ~504]
108 o2 A F 31~5047} 2R H]Fo]
81.1%E A A st= Aoz YerT)
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ZZAe] v A" #HbM= 1d vk 13
o, 1~53d 639, 5~10d 267, 107 o]A+ 1429
°2 10d o] AHEAY §HEHIEo] MM =
& Aow Yty H3PAIZtE BAGPHE 1~
23 Azbo] 387, 2~5F AJzke] 509, 53 A7+
ool 119WoZ 53 A|ZE o]de] HIGPAIZHS
7 e SEARY vlFo] M =2 Ao=

velgth Agy #Esie 71 1229, 21
1057, 7€ 178 22 et
Table 3. I EA Y &M
F& = SEx H| 2
Moy e o 241 99.0
o & 3 1.0
30cH ofet 5 21
o o 314 ~40A| 90 36.9
41 M ~ 50| 108 442
51M of&f 41 16.8
14 ojgh 13 52
= 1~54 63 259
5~104 26 10.5
10 o| A 142 58.4
18 AlZ+ ojgk 37 15.2
b o 1~28 Azt 38 15.4
Al 24 2~5F AlZh 50 20.7
58 AlZt of & 119 487
1 F 122 50.0
3= o 105 432
7|EHS.O ¥ mah 17 6.3
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O ZhE| Al A 859 23
Ml E S50 833 3
otM Lz = 855 3
ot ol Al X} 869 3
AE EAAT AT AL gk 237
AT, AdAs F7)1FA D Z2FAL A
T #H RE HAEEIEAAN BT F81F FF
°] 0.7 Bt} =& Cronbach’s a S Holi 9J
=AE FHSAT EA4 A H oA AlE

4 ol 078 A4 dEyY SHET AE
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Mz | 291 | 2el2 | 293
MeoE 5 | 81 | 095 | 327
Ne2s 3| 804 | 126 | 127
M22st 19 | 633 | 424 | o5
DA | A228 11 | 728 | 209 | 356
Wy | M22s 10 | 694 | 168 | 411
MeoE 17 | 669 | 352 | 325
M=23s 16 | 653 | 164 | 523
M2 18 | 652 | 539 | 263
Neosg | 142 | 850 | 249
oldme | M==2s9 | 192 | 829 | 261
2 ® | M2=2%2 | 5% | 639 | 117
M22s 7 | 166 | 455 | 430
{12 235}
oixmn | SEEd 18 275 [ 207 | g
SSST [ dessta| 268 | 186 | 804
S T | M=z=s 15| 358 | 402 | 633
g A g | KMO 949 (p=000)
Bartlett 784 24X 6325475
414 2EXEIE 24N
w Apelne AANsE 7 A2E AZe)
of AN ERAREE BoRIA ST 2
HYPEE AMOS 2005 F83te] 17 e
4¢ 5a $9T 5+ AT RIAREE A7
29¢ Aushoit NAsRegE 235t T8

g 710l EHH2].

oj9} #AY P AHIE B Ax ARHFA
9} BEEY chi-square ZES  285.848(.000)2]
AoZ yeht foghs & F Utk 2 9 CMIN/
DF= 297802 3 o]3le] grtog Zgdut 3 &
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1o T

T2 UETH

A AFA ¢ 5 GFl AlFEs 918322 A 99]
Aol 7ks YEWid. AGFI AlsE 8772 .99
A3 FAE HAFoH, RMSEA @& 072
2 Yeldth. RMSEAE .08 o|3to]w U435 3}al,
1 o]3td BEQ Ao 7 AG3ty RMSEAE #
Bo] mvle] J&S 71 @ e FHol Utk

W SE2ARA s 549 #AM = NF,
RFI, IFI, TLI, CFI 25 0900 |+ &2 924,
905, 948, 935, 948 747 UEldo A RF
Ag=7 w9 53 YEPATH

A7 ARE AFsES TPHeE B o =Y
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