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A Study on Safety Climate at Nuclear Power Plants
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Abstract In the current study, we define safety climate as an organizational environment that
induces members of the organization to give consideration to safety or take safety actions. It is of
utmost importance that people holding managerial positions in an organization have a good
understanding of the characteristics of the safety climate of the organization and implement safety
promotion activities effectively. In the current research, we studied the rating scales and the
characteristics of a safety climate.

A survey was conducted, targeting technical engineers who belong to the three power stations of
Kansai Electric Power Co., Inc. The questionnaire mainly consisted of questions concerning safety
measures taken by individuals and questions concerning safety measures taken by the organization, to
which the individuals belong. As a result of a factor analysis of the responses, we extracted five
safety education in

”u

factors, namely,’ confidence in knowledge and skill,”* attitude of supervisors,
workplace,”* clarity of tasks” and“ safety confirmation/report.”

In studying the rating scales of the safety climate, we selected five items from each of the above five
factors, and used the total scores of the ratings of the five items as scores of each factor. Then, we
examined the correlation between scores of personal factors and scores of organizational environment
factors. We treated the scores of* safety confirmation/report” and“ confidence in knowledge and
skill,” which are personal factors, as criterion variables, and the scores of* attitude of supervisors,”

safety education in workplace” and" clarity of tasks,” which are organizational environment
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factors, as predictor variables. As a result, we found that levels of* safety confirmation/report” and
“ confidence in knowledge and skill” can be deduced from the scores of* attitude of supervisors,”
“ safety education in workplace” and“ clarity of tasks.” Hence, we have decided to use these three
organizational environment factors as the rating scales of the safety climate.

In order to study the characteristics of the safety climate at nuclear power plants, we used a causal
model with* safety confirmation/report” as the result and other factors as forecasting factors. As a
result of the covariance structure analysis using the causal model, it was found that" safety
confirmation/report” is an action based on“ confidence in knowledge and skill,” and is supported by

“ attitude of supervisors” and" clarity of tasks.” The analytical results also indicate that* safety
education in workplace” plays an important role in promoting the sharing of information as a medium
factor.

As described,” attitude of supervisors,”” clarity of tasks” and“ safety education in workplace,”
all of which are organizational environment factors, are important forecasting factors that influence

individuals’ safety actions and hence considered as constituents of the safety climate.
Keywords nuclear power plant, safety promotion activity, safety climate, constituent, rating scales,
causal model
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No. oood Mean SD factor]l factor2 factor3 factord factor5 — h®
@42 4 0O0000O0DODOODOOOOOOO0OOO00O0 3.839 752 764 -.002 -.025 -.003 .033 .586
@422 0000OO0O0OO0O0O0OO0O0OO0OODOOOOOOOOOOO00 3.685 795 735 015 .038 -.153 027 497
@423 0D00000D0O0DOO0O0O0000O00DOOOO0DOOOO 3.766 747 69 .030 .061 -.094 .042 .508
@42_1 000000000000 DOODOOOOOOOO0O00 3.816 810 629 -001 139 -.182 054 412
q32_16 D000 0DO0D0ODODODOOOoOOoOoOoog 3.766  .802 601 .087 -.031 024 071 458
@427 000000 OOOOOOOOOOOOO0OOO00 3.706 821 b74  .030 .024 101 -.039 412
425 0DO0O000OO0OO0OO0OOOOOOO 3963 .841 b6l .038 -.210 .036 .023 .294
gh2_ 2 0O0O0O0O0OOOOOOOOO0OOOOO 3.649 881 498 118 113 009 -.008 .392
2.3 0D00000D00D0ODOOoOoOoOoOooood 3.766  .819 455 -.046  .089 164 094 393
@426 000000 OOOOOOOOO0OO0OO00O0 3.554 .830 453 -.024 .196 .091 071 415
g2 4 OD00000D0ODOOOO0OOOO0O0OO0OO0 3.967 614 407 .013 -.031 334 -.035 .380
g32_15 00000000 000000o0oooDOooOoooog 3.642 775 380 -.067 .195 144 -079 278
@h2 5 U0U0O0U00OU0OUUOUOOOOOO 3.527 740 378 .002 -043 .040 .241 .281
3221 000000000000 OODOOOOOOOO 4.107 .668 376 .077 -.105 194 141 324
@42 13 D000 0D00D00O00000000D000000000 3466  .950 332 .061 -.030 .075 .113  .205
@22.9 0000000000000000000DOOoOoOooooOg 3.744 730 304 .097 278 132 -142 364
428 0DO00000O000O0O00O0OO0O0OO0OOO0OOOOOOOO 3635 .929 274 016 .020 .227 -014 .201
3222 0000000000 OOO0OOO0OO0OO0OO0OO00 3.901 .603 258 .166  .063 266 -178 313
322 0O000O0OO0OO0O0O0OOOOOOOOOOOOOOOO 3509 729 .008 868 -.013 -.077 -004 678
32,3 000000000000000DO0OoOoooog 3.614 730 009 803 .004 -.030 .036 .642
324 00000000 O0OOO0O0OOOOOOOOOOOOO 3276 690 .088 .624 .023 .009 -.016 .466
g32.1 00000000000000000DOO0O0OO0OoOOO 3.577 722 .083 .608 .015 043 -012 464
q32_18 0000000 0O0O00OOoOoOoooOoOooooo 3286 .743 024 480 .243 .041 -003 .459
@32 20 D00O0O0OO0OOOOO0OOOO0OOoOOg 3.405 770 -.048 442 285 163 012 534
q32_14 000000000000 OOO0OOOOOoOooOOO 3391 784 092 412 062 .126 -010 .337
q32_19 0000000000000 000000000O0OoOon 3491 788 -101 395 214 217 0 .099 462
b2 7 0OO0O00O0OO0O0OO0OOOO0OOOOOOOOOO 2682 1.048 -048 .387 .010 .015 .019 .149
@2 6 00000000000000000O00O00D0O0O0 4.047 912 034 317 -.110 181 -.023  .162
221 000000000 O0O000O0O0O00O0O0O00O0O0O0 3.392 972 -039 -077 810 -.024 .037 572
22,3 0000000000000000000DOO0O0OO0DoOOO 3.292 951 -.038 -.073 806 -.049 018  .543
22,2 00000000 O0O0O0OO0OO0O0OO0OO0OOO0O0O0O0 3.176  .837 012 .108 .702 -.053 .048 .565
@22 4 0O0000000O0O0O0O0O0OOOOOOO 3544 838 -073 .066 677 .09 .083 .589
225 000000000000 O0O0O0OO0O00O0 3.854 .886 032 -106 600 .276 -.041 410
q22_10 000000000000 O0O0OO0OOoOOoO 3130 .853 122 128 490 .008 -.048 .390
226 0O0O0O0OO0OOOOOOOOOOOOOOOOOOO 3.268 728  .058 263 479 .000 -.006 .464
@228 0O0000000O0O000O0OO0O0O0OOOOOOOO0 3543 757 115 156 .347 178 -.090 .383
3217 J000O000O000o0oo0oOooooooo 3495 796 054 233  .334 201 -071 427
@227 000000000000 OOOOOOOOO 3.643 789  .022 304 310 .079 .058 .383
3213 J00O000000000000o00ooooooOo 3.759  .862 180 -.135  .260 .251  .079  .280
42_10 O000O0O0O000OO000DO0OO0O0OOOOOOOOO 3.677 761  .047 021 .143 621 .002 .562
@42.9 0000000O0O0O0O0O0O0O00O0O00d 3.769 733 121 -.006  .087 609 004 531
q32_11 0000000000000 OO0O0O0OOO0OOOOOOO 3.568 .682 -.083 .117 .124 605 .020 .523
q32_10 000000000 O0O0O00oooOooOoooooon 3.556 776 -.083 114 182 524 038 476
329 00000000000 0OO0OO0O0OOoOOOoOooOoo 3701 774 -084 111 .141 b17 113 463
327 000000O0O0O0O0O0O00O00O0DOO0OOO0OO0O0O0O00 3.868 .669 044 346 -.133 A76  -.046 447
328 00000000000 0O0OOO0O0OOOO0O0OOOOOO 4.055 679 .108 313 -301 437 062 .376
32,5 000000000000000DOO0OOoOoOooOg 3.457 845 -107 276 .082 436 064 430
4212 00000000 O0OOOOOO 4.037 661 .332 -151 .060 .397 .058 .377
326 00000O0O0O0O0O0O0O0O0OO0OOO0OOOOOOO0 3447 809 .030 218 .086 .388 -.026 .369
4211 00000000000 OOOOOOOOOOOO 3816 .743 161 .024 .249 382 -.069 426
g32_12 0000000000000 0000O0O0OO0OOon 3.177 884 -107 .162  .060 .356 1100 .246
¢h2_1 0OO0O00O0OO0OO0O0O0OOO0OOOOOO 378 788 216 231 .045 .255 -072 .336
2211 00000000000 0O0O0OO0O0O0O0000 3372 803 .015 .002 -.039 .009 .787 619
22_13 0000000000000 00000D0000oDOoon 3.097  .868 120 -.009 .017 -.089 .758  .626
g22_12 0000000000000000O0o0d 3.438 744 122 -.013  .009 .042 684 575
q22_14 0O000O0OO0OO00O0OOO0OOOOO 3249 733 105 .016 -.006 .062 598 458
g22_15 0000000000000 00000000ooOoog 3.457 863 -.013  .022 .128 102 546 414

ooooo
factorl 1.00
factor2 45 1.00
factor3 43 51 1.00
factor4 49 b7 .56 1.00
factorb A2 .23 .27 30 1.00




