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ABSTRACT

As the importance of first responses for fire accidents has grown in the safety management of nuclear power plants, a
systematic approach to measure firefighters’ psychological states and competence is needed. The current study investigated
the construct of the risk perception of the firefighters working near nuclear power plant sites, and then developed and
validated a new scale to measure firefighters’ risk perception regarding nuclear power plant accidents. The scale items were
developed on the basis of literature review and interviews with the firefighters working near nuclear power plant sites. In
order to validate the new scale, we recruited 180 firefighters from five fire stations in the vicinity of the nuclear power
plants in Jeonnam Province, Gyeongbuk Province, and Busan. The results of exploratory factor analyses revealed that the
scale consisted of five factors: “manual” reflecting a lack of response guidelines and manuals for fire incidents and
radioactive material release; “fear” reflecting a fear of fire incidents in the nuclear power plants and their catastrophic
consequences; “resource” reflecting a lack of protective equipment and manpower for responding to fire incidents in the
nuclear power plants; “trust” reflecting trust and cooperation with the counterpart institutions for firefighting in the nuclear
power plants; and “knowledge” reflecting the knowledge of radioactivity and firefighting in the nuclear power plants.
Further analyses provided statistical evidence supporting for the 15-item scale’s internal consistency and construct validity.
Finally, We discussed the implication and limitations of the current research.
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Table 1. Characteristics of Samples

Al -

o1t - HEH

o Exploratory Factor Analysis (N = 90) Confirmatory Factor Analysis (N = 90)
Characteristics
N (%) N (%)
Male 84 (93.3) 88 (97.8)
Gender Female 6 (6.7) 2 (22)
Non-respondent -(-) 2 (22)
20’s 14 (15.6) 14 (15.6)
30’s 26 (28.9) 25 (27.8)
Age 40’s 30 (33.3) 27 (30)
> 50’s 20 (22.2) 22 (24.4)
Non-respondent -(-) 2 (22)
> 1 year 9 (10) 10 (11.1)
1 to < 5 years 14 (15.6) 12 (13.3)
Work Period 5 to < 10 years 15 (16.7) 16 (17.8)
10 to < 20 years 17 (18.9) 22 (24.4)
> 20 years 35 (38.9) 29 (32.2)
Non-respondent -(-) 1 (1.1)
Jeollanam-do 35 (38.9) 46 (51.1)
Busanl 14 (15.6) 11 (12.2)
Work Area Busan2 12 (13.3) 17 (18.9)
Gyeongsangbuk-dol 15 (16.7) 11 (12.2)
Gyeongsangbuk-do2 14 (15.6) 5 (5.6)
P49 B4 GASAAT, S Ao e 20 U A4 97 B 119HAE 9 AAel] 334 F
5o U A UF APANL S FHAS) of  18B(IA 93.3%, BF A 4334)°] FrkskArk AUE
Yok WA AT 54 4, AFAEY FHA el B o= 2¥A @Y BY(On-site meeting) WA O, A
ostal, &ae] thdvte] Aol XAV 1 AFHE It oJdl JIyHAL 143Te] AL FUT
dutsiele=d SAVE SATH 71E 4 B AP
ATEE 3T B3 A glo] /eE SHAETE A (2) B3 A7 2A
ot A7 Aol B3 dwks} ksl Alefo] A s, AA45EE 2 24k 24 9 3 LA 2
ok Y] FEFE AFH R WEa, AEAAS F 119%HAAE 5328 FES ATRIAE 2T 7]
sk A, 87, A= Ho FHebd ajle Zop /idst o AR Fo & A RS wEsk NE oAk
71 Sl E, 712A o2 A8 5 AL g3 SHET ATFA-AE oY F AES AASIATE F 2017 9
7F sttt olo & dAFollMe AeSAe] & WRE o] ATl Fosiion o] F AlEAe] "ojzltkar
S A&3te] 9 #g AdEe] AYe gAY F #dEE AR 107, A3A AR 117 AQstal HFH
FHola thHA EA4e 7238, ol SAHY F Ae  OE 18089 AEFE A4 AMESIATE 180 e AEE
=75 /st o A A R 27l HEe s o] A aQlE Y

k)
T
z

1A a1l ZF 90 ] A5 E I B

2 QolRA Skl A 84(93.3%), A4 678(6.7%)L-

2 A% 4124(EFEAA = 9.5, WS 23~60A)), HF

®F9AE = 9.5, M9 0.1~-31.0)°]

ok #0A Qi WA 889 (97.8%), A4 2H(2.2%),

2 AP L 41 34(FFHA} = 9.7,

2] 21~58A), B A 717H2 13.1AEEHA =93, H
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Table 2. Factor Loadings for the Fire Fighter’s Risk Perception Scale (N = 90)

Factorl Factor2 Factor3 Factor4 Factor5 Communali M
Manual Fear Resource Trust Knowledge Y (SD)
Response Procedure and Guidelines for Fire 103
Events in the Nuclear Power Plant (Npp) is 1.028 .029 -.004 -.021 -.098 .83 ( 1' 51)
Equipped. ’
Man'uals for Firefighting in the Npp is Well 868 004 070 003 066 9% 4.13
Equipped. (1.61)
ResPonse Manuals for Radiation Leak is 267 053 030 15 o012 8 3.88
Equipped. (1.56)
The Exposure to Radiation During Fire 5.86
Fighting in Npp can Lead to Severe Disease -.060 .790 .028 -.025 .021 46 ( 1' 29)
or Death. '
F am Afraid of Responding to Fire Events 045 774 186 029 086 77 5.57
in Npp. (1.41)
If Fire in the Npp were to Occur in our 6.26
Area, the Danger is Serious and it will be a 164 .627 -.030 -.083 .097 .62 ( 1' 15)
Disaster '
Manpower Equipped with Professional 503
Knowledge of Npp and Radioactivity is .059 -.143 853 -.073 -.031 .81 ( 1' 34
Insufficient. 349
There is a Shortage of Manpower for 578
Responding to Fire Events in the Nuclear -.080 131 848 306 -.136 .83 ( 1' 43
Power Plant. 48)
Protective Equlpr.nents for Fire Events in 094 162 699 144 139 6 5.64
Npp are Insufficient. (1.46)
Joint Firefighting Operation Among the Fire 403
Station and Fire Management Manpower in 114 -.030 -.052 864 112 42 ( 1' 13)
Npp is Well Managed. '
ki intly, I have T i .84
When Working Jointly, I have Trust in 143 -017 -047 752 119 93 38
Counterpart Institutions. (1.41)
Accurate and Detailed Information on Fire 453
. . .009 -.092 .180 535 .007 .76
Events in Npp is Shared. (1.6)
I have Knowledge and Experience Needed 438
-.005 -.176 -.061 .162 756 73
to Deal with Fire Events in Npp. (1.54)
i i 4
I ha.ve P’ra.ctlcal Knowledge of the Risks of 016 197 o 003 700 50 3
Radioactivity. (1.54)
I am Well Prepared with Prior Information 4.62
276 -238 .019 175 444 .61
Needed for Firefighting in Npp. (1.48)
Eigenvalue 5.17 2.73 1.13 0.84 0.75
Total Variance (%) 34.48 52.69 60.21 65.82 70.79
EOPARs 8 AR 2 3] S A4, AR AR F% o] M9lsh R} Mo} ATAIIALE W] WA
o thgk Wgolug Aoz ‘5“%0}“3} e & & Ak 1558 A WA FHX] S (Cronbach’s o)
A A age] A9l H=e 301?19} 7R = 860l w94, TR 80, Ak .86, A1F] .83,
& 71&FAZS Table 200 ANAISFATE AREA Q] 9] A4 7582 F53 A E=E YeElt
4 Fze 78 H=olA Bl 47980l ck. Cﬂﬂl 2
°o] 58930 % 7P wgton, wlFdo] 39802 T 222 ERIN QoI
A RuEdnt 53] FEE 2 e ) 8lEd Bl A QRlEAS B =FH FHEE, A2, Wiwe,
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Table 3. Model Fit (5Factors 15items, N = 90)

2
B
I
£

o] 9P ZHETO| AN} EfgE) 99

X2 CMIN/DF df TLI CFI RMSEA SRMR
111.312 1.391 80 937 952 .066 .086
Note. CMIN/DF = Normed X2
Table 4. Correlations Among the Factors and Reliability (N = 90)
Factor 1 2 3 4 Cronbach’s a
1. Manual 919
2. Fear -.204 .809
3. Resource .098 -.366%* 788
4. Trust A88** -.157 .060 787
5. Knowledge 556%* -201 200 346%* 720
*p < .05, **p < .001
oSk, AE Y 589 727 MR FHEREEE H FE e vske FEe, WAbe 2 9d & 25
Vs7] Sstel BRld QRN S AASYCE 2 a9 U@ A4E Jujske A, drelMel S 8 YA
AmAS gbe] BEHE QARSAFL o] §ate] FUEY  FEol UF U WA D A3 BAR W, 4 &
o WHEGEE st SURPEE 24 89S ¥ 8FL AT WA WA Fxs A Jenje
2ok AmAFe] RNako] 04 ol WEERE A, U Shaol TS 4 oy % ohdgule) B
7t 291 2ke) HTASTE 0.8 o3 = 09 ol5hel) 2 UEhil e ) 5R%l0] A SRl g 2
2AS FE3E Zlo] AWAIYOY), WA FHAHYES o 9PANS FABAT Ao AR5 Bl
U9 A}, i ABAFE 8095, Tl AFAFE  ® Felew @ nud A2, iirds Az, A9 g
50~.85, T-&AMEL 50~.90, AlF] = 47~97, AXL 54~ Ml BT A9 AR o] A adEo|th

1042 $lol] AAG 7S FZ3IAT olojA] HEHEIE =
= ZRIgk A} 57 8921 7he] FalEFo] 10~67 FEoE
ol AAZ 712S T3

2] A= AAsIS o, TLI 937, CFI 952, RMSEA
066, SRMR 0862 TIAIZ F2 HI=E YePATh &<
2 Q1w Ax 2 ARG Table 394 2t

29 2+ ABIAAESE Ao Rd X2, viFd, AFe] a9l
Aol 9] gl frelsttt A4l ulrd 9 2o} g
o] Fo3ta, wiwdd Al A= E=A Ve 1
9], FH e gAY Abole] o] folEtda thE &
Q2+ AEIAE FoshAl UERA] stk a4
92 A== Table 43 2T}

o

3. &= o

£ A7E Ao gt 94 BY 29 o 57
A 4, FH A4S BN, 2PBE APAYS 5
e E7E ALstn BESsg. dHR ARE B
Hatel A4 B 2PBE APAH L VY BPLS
AL, BAE QoA 59l 8olRAS A
THHIES FAsah 1 A3t F 15EFo] AEHY
3, 599 PR HAsch U B A A} %

T2 2(Dread)3} F*] =+ A 4)(Unknown or knowledge),
T A @A s A H2s AR 7S
AFEe] Ao}l X0, Ty B Ao Feld
AMEL AL, b A A7ol e AP o] X219
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T U Bo)E otk 9 B ek g
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