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Abstract

A Study on Protecting Vulnerable
Workers (Night Shift Workers)

Objectives : This study aims to determine whether there are differences
in health problems and working conditions based on work types involving
night, shifts, long working hours, compared to workers with standard working
arrangements. Furthermore, by examining how working conditions relate
to these health problems, this research seeks to propose effective policy

and organizational approaches to address the overall situation in South Korea.

Method : Using data from the 7th Korean Working Conditions Survey,
this study analyzed a total of 38,599 wage workers. Among them, 6,102
(15.8%) were classified as performing night, shifts, and long working hours,
while the remaining 32,497 (84.2%) did not engage in any of these forms
of work. Physical, mental health problems and working conditions were

compared between these two groups.

Results : Compared to those without night, shifts, long working hours,
workers performing these work types faced a 1.237-2.292 times higher
risk (odds ratio) of developing physical health problems and a 1.152-1.904
times higher risk of experiencing mental health problems. Notably, workers

exposed to two or more of these demanding work types simultaneously

01
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showed an even greater risk of developing health issues than those exposed
to only one.

In comparing the working environment factors between the two groups,
the night/shift/long—hour work group reported greater exposure to job
demands that negatively affect health, whereas there were negligible
differences in job resources, which can mitigate negative health impacts.
Finally, the analysis of the relationship between working conditions and
health problems revealed that reducing work intensity (job demand) was
the most crucial factor for mitigating both physical and mental health issues.
Among job resources, ensuring flexibility in working hours—allowing
workers to rest when needed—emerged as the most vital factor for

alleviating health problems.

Conclusion: To protect the health of workers exposed to night, shifts,
long working hours, it is necessary to consider measures such as restricting
work beyond 8 hours per day, guaranteeing at least 11 hours of rest
between shifts for physical and mental recovery, and expanding the criteria
for health examinations for night shift workers so that more individuals
receive protection. At the organizational level, rather than providing the
same level of job resources to all employees, it is critical to allocate more
resources to those facing higher job demands. Among various job
resources, focusing on work—hour flexibility, fair compensation, and social

support is the most effective approach.

Key words: Korean Working Conditions Survey, night shift work, health

problems, Job demands, Job resources
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25~29M| 29 32 29 27 23 23 163 | 3.3%
30~34AM| 27 40 36 28 24 25 180 3.7%
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45~49NM| 89 87 88 79 63 62 468 | 9.5%
50~b4AM| 132 131 122 136 105 98 7241 14.7%
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AHAOPHH A MEZAH2021) AHAXHoHA} =
Al el ARl e
Mg pEEs (2020, 2021) (2019, 2020, 2021, 2022)

A2 Hiip o1

ALdA| EI=2 3,2557H

At HiD 3,255

BN AR PSR 1) 1o DB

(33 m-2] ciolg 3=

) 71=SA

WA ARQAS] EAY A 5 7|1E0 2 021 T=A7) 20214 85.66%, 2022¢-&
87.7%E AA|otaL Yot (PFA AkaL, JFA4F A / 42€~89<Y, 90¥ o],
AFE)

(B IM-4) 2021'3 MU 24 & YT

L™ A 4 e HIS
0 2,772 85.66
1 33 10.29
2 75 2.32
3 22 0.68
4 10 0.31
5 4 0.12
6 3 0.09
7 1 0.03
8 2 0.06
10 4 0.12




( Fof Z2XORI=SA) 22 2 7|0 QP EXF ZTIS 213t At
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93 1 0.03
st 3,236 100

(B II-5) 20224 LHAXHsH 24 '8 Bix

Mo A Bl HIS

0 2,844 87.7

1 289 8.91
2 65 2
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6 7 0.22
7 4 0.12
9 1 0.03
14 1 0.03
15 1 0.03
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30 2 0.06
90 1 0.03
103 1 0.03
SHA| 3,243 100

30



)% o }74»} Fo 2 80l
e gt

FEWTE ASY AR B9 moks ARG ZolF sG] ApgE ]|
Hol5 B ARG S HFAte] dolo] Atk Aokl Utk

2ol HFRFS Tol5HAZFY] Qe BPOE o HAHS 31§3tol
Pt ko] A BE AOolE TolsIARPY] B ATl A

o olg FEFA Utk

LAMBARLE = A X2 — 2018 2HEY 28

(22 m-3] S013 siHEMel &8

H
ofl

2727} A, AR, Aoles, AsAaaas, Anfeat

PgAolA 20179 AR A4 M7 SAF LR Foju|et

ol HABRA A& Gol Y 710l g 7 PHTh Ak 57wk

ARATE R T4 R WiL AsALet Dolds WA
FIuIG ()9 F57F EHHGE, o omm #e] 270] F4Ho]
o

A= 71o] e 7IdEY AR w7 e Ae vt

31



( Fot 22RO I=SA) 25 2 7|40 QN £X BXIS

(B II-6) S0Ig M 24z

0!
r

(1) 2 Q) (4) (5) (6) (7)
Sr i AR | omMm | omw | o=y | mk | A
THOHRES | x| cratria | Alsrcia | ciarea | mean | MSHAE
THoHARe | AFUARS | O2tREe | AFUKEy | 22284 EEPeY
20174 OrREA [0.431%**| 0.223** | 1.434 |1.530***| -1.352 | 0.554** | 0.565%*
XEHIE (4.310) | (2.230) | (1.427) | (4.116) |(-0.893)| (2.507) | (2.500)
OFMEAME| XX [-0.231**| -0.051 | -0.467 [-0.909***| 0.625 | -0.250 | -0.091
T4 HE(AS=1) [(-2.510) | (-0.549) | (-0.562) | (-2.848) | (0.415) | (-1.216) | (-0.430)
ObMEAE ¥2 | -0.002 | -0.001 | -0.158 | -0.134 | -0.313 | -0.005 | -0.004
S-SRI

POIETS W (-0.268) [ (-0.165) | (-0.415) | (-0.874) | (-0.387) | (-0.492) | (-0.373)
OB AMZ|XIS O] |0.006%**[0.004***| 0.013 |0.020***| -0.018 | 0.007** | 0.008**
W WS AZHEZY] (4.172) | (3.190) | (0.948) | (3.063) | (-0.614)| (2.147) | (2.200)
AtdorRIE 740 | —0.002 | -0.000 | 0.023 | -0.021 |0.056***| 0.014 | 0.014
ME e|d=At 2= |(-0.720) | (-0.002) | (0.812) |(-1.506) | (2.580) | (1.449) | (1.334)
AtOrM H7121215| | 0.490%**(0.407*** | 15.819 |0.991***| 0.694 |1.112%**|1.146***
MR o8 (6.246) | (5.236) | (0.022) | (3.106) | (0.517) | (6.390) | (6.383)
0.001 | 0.001 | -0.000 | 0.002 | -0.054 | 0.004 | 0.000

TR YSAF B8 A7t
(0.420) | (0.490) |(-0.028)| (0.204) |(-0.703)| (0.512) | (0.091)
2zxa 0.000 | -0.000 | -0.000 | 0.000 | -0.001 | -0.000 | -0.000
=T (0.181) | (-0.097) | (-0.288) | (0.897) |(-0.546) |(-0.496) | (-0.558)
- —1.470%**|-1.489%**| =21 750 |-4.643***| -6 500***| 3.389*** |3 103***
ere (-17.371)|(=18.107)| (-0.031) |(-12.342)| (-5.513) | (18.475) | (18.197)
Inalpha 1.314%%% |1 159*** |4 B55*** |4 0B6*** | ~32.892 | 3.334***|3.371***
(26.046) | (20.312) [(12.235) | (30.729) : (107.378)|(105.773)
N 5174 | 5174 5174 5174 5174 5174 5174
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( Fot 22RO I=SA) 25 2 7|40 QN £X BXIS

(E II-7) 301 HzY 2M4Z

(1) 2 Q) Q) () (6) (7)
-
vz e | M| M| ome | omw | | R
T | XHGHRR: | AFUAES | O|&tRE: | AMYRES | 222A EEYeN
2017 orFgZ | 0.900%** | 0.649*** | 19.193 | 1.995*** | —1.854 | 1.061*** | 1.121%**
XEHlg (4.738) | (3.547) | (0.005) | (2.911) | (-1.063) | (2.820) | (2.819)
OIMEZATE| x| 7A|-0.462***| -0.223 | -0.167 |-1.011**| 0.723 | -0.535* | -0.286
HEQIE=1) (-3.291) | (-1.625) | (-0.157) | (-2.235) | (0.411) | (-1.809) | (-0.907)
ObMETE 92 | -0.034 | -0.007 | 0.194 | -0.259 | -0.452 | -0.029 | 0.006
eI eSE

¢/g-“2§ﬂ¢ (-0.584) | (-0.122) | (0.270) | (-0.956) | (-0.537) | (-0.190) | (0.037)
oM ATE|RS| | 0.010%* | 0.006** | -0.011 | 0.029** | -0.005 | 0.009 0.005
B W AZHHAZY | (3.343) | (2.383) | (-0.374) | (2.557) | (-0.185) | (1.311) | (0.676)
AtofobmE 0| 2| -0.003 | 0.001 0.036 | -0.027 |0.078***| 0.017 0.018
L= PALYN (-0.550) | (0.160) | (0.744) | (-1.364) | (2.588) | (1.267) | (1.207)
AtojordE A5 | 0.208 0.067 | 30.535 | 0.826 | 17.230 | 0.940*** | 0.764%*
MR o8 (1.450) | (0.497) | (0.017) | (1.524) | (0.004) | (3.177) | (2.432)
-0.001 | -0.000 | 0.020 0.001 |-0.352**| -0.007 | -0.005

DYSA 1S A2t
(-0.219) | (-0.128) | (0.389) | (0.102) | (-2.456) | (-1.152) | (-0.580)
" -0.000 | -0.000 | -0.000 | 0.000 | -0.001 | -0.000 | -0.000
=T (-0.022) | (-0.426) | (-0.256) | (0.925) | (-0.547) | (-0.844) | (-0.940)
- —1.373%%| =1 411%**| —B4 246 |-4.432%**| -10.826 | 3.647*** | 3.363***
ere (-6.985) | (-7.596) | (-0.014) | (-5.437) | (-0.005) | (10.273) | (9.529)
Inalpha 1.568**% | 1.349%** | 4.669%** | 4.089*** | —-54.648 | 3.319%** | 3.3p4***
(22.468) | (16.721) | (9.329) | (24.429) . (68.695) | (67.494)
N 2006 2006 2006 2006 2006 2006 2006
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. 2X2& et
(B M-8) 20|18 HLY 2MAM
(1) 2 Q) Q) () (6) (7)
-
e Mo | AR | M| omE | oms | aei xﬁsrﬁir
T | KHGHRE: | AFUAESS | O|8tRE | AMYRES | 222A EEYeN
20174 otMEA -0.444 | -0.484* | -0.277 0.168 - -0.600 | -0.638
XEHIE (-1.559) | (-1.667) | (-0.099) | (0.173) - (-0.779) | (-0.796)
oM ARE =& 7A| 0.139 0.188 0.365 | -0.673 - 0.564 0.616
HE8=1) (0.493) | (0.654) | (0.131) | (-0.708) - (0.750) | (0.789)
orMEATE 92 | -0.000 | -0.000 | -0.055 | -0.005 - -0.004 | -0.004
3|2
Mg-ﬂegf# (-0.093) | (-0.078) | (-0.151) | (-0.107) - (-0.406) | (-0.393)
ot AME|RSe | 0.001 0.001 0.011 0.004 - 0.006 0.006
Yo ws MZHEZH | (0.601) | (0.500) | (0.760) | (0.569) - (1.078) | (1.056)
AtofordE 7o) 2| -0.012** | -0.012** | -0.000 | -0.012 - -0.010 | -0.010
USR5 (-2.204) | (-2.161) | (-0.012) | (-0.566) - (-0.718) | (-0.715)
MolobrEZiQIs| | 0.500%* | 0.449% | 14.171 | 15.487 - 0.979** | 0.946*
MX| o5 (2.140) | (1.931) | (0.012) | (0.012) - (2.023) | (1.928)
-0.001 | -0.001 | -0.009 | -0.001 - -0.005 | -0.006
USRS A2t
(-0.471) | (-0.455) | (-0.237) | (-0.128) - (-0.692) | (-0.698)
" 0.000* | 0.000* | 0.000 0.000 - 0.001 0.001
=T (1.836) | (1.873) | (0.507) | (0.159) - (1.052) | (1.054)
- -0.659%**|-0.659***| -18.854 | -18.616 - 4.338%%% | 4.337%**
ere (-2.638) | (-2.651) | (-0.016) | (-0.014) - (7.925) | (7.800)
Inalpha 0.601%** | 0.570*** | 3.910%** | 2.505*** - 2.874%%% | 2 901***
(5.265) | (4.804) | (6.105) | (4.633) - (49.082) | (49.068)
N 1008 1008 1008 1008 - 1008 1008
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( Hot ARAORH-SAY B5 2

s

(E II-9) S0/ 7|EMHY 242

(1) 2 (©)) (@) (5) (6) (7)
-
vz s | M| M| ome | @ | | Rl
T | RYSHARS | AMZERRS: | O|BERES | AlURES [ 2224 EEPeN
20174 otMg | -0.068 | -0.066 - -0.048 | -57.978 | -0.249 | -0.034
X|=Hl8 (-0.472) | (-0.442) - (-0.097) | (-0.000) | (-0.659) | (-0.092)
otMEARE| =& 7| -0.038 | -0.036 - -0.081 |-141.203| -0.151 | -0.201
O (US=1 (-0.252) | (-0.229) - (-0.158) | (-0.000) | (-0.398) | (-0.535)
OfMEZARE| 92 | -0.067 | -0.054 - -0.438 | 0.422 | -0.109 | -0.077
4=

a/RAmaxe | (71.230) | (-0.967) - (-1.512) | (0.043) | (-0.976) | (-0.791)
OFFE AT 0.002 0.001 - 0.017 | -14.334 | 0.003 0.006
B = AZHEZH | (0.943) | (0.725) - (1.551) | (-0.001) | (0.476) | (0.689)
Atotorxp o) = | -0.004 | -0.003 - -0.008 | -2.539 | -0.017 | -0.015
HEU=ER 2 (-0.403) | (-0.3817) - (-0.240) | (-1.001) | (-0.706) | (-0.614)
AtotorriE Qs | 0.089 0.090 - 0.126 | -26.720 | 0.166 0.368
MX| o2 (0.732) | (0.717) - (0.303) | (-0.000) | (0.545) | (1.175)
0.001 0.001 - 0.000 0.255 0.013 0.000

HEUER WS Al
(0.610) | (0.592) - (0.012) | (1.386) | (0.774) | (0.106)
" -0.000 | -0.000 - -0.001 | -0.036 | -0.000 | 0.000
=T (-0.669) | (-0.580) - (-0.562) | (-0.435) | (-0.033) | (0.019)
bas -1.386***|-1.465*** - —4.121%**| -3.687 | 3.534%** | 3.230%**
e (-13.075) | (-13.392) - (-10.655) | (-0.652) | (11.202) | (11.697)
Inalpha 0.869*** | 0.930%** - 2.653*** | —=39.174 | 3.574%** | 3.626***
(6.436) | (6.699) - (4.863) . (63.127) | (61.967)
N 2160 2160 - 2160 2160 2160 2160
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FAATFEEE 59 o4 10091 mgk 7ol Wet FHAT Ak,
APaLA BAr, Z”‘*O]%X}# FAAONA 20179 FHEA AEHlE W7t
SAHLE Rt 2 Fort =EHAU.

AFARPAE A A LS| 2] o W= ARk, ALAsiRtey, Aol
A2 EA, AR EIAREREL AN AR Folulet FH(+H2
Fo7h ESET AFFARLA = 022 A= o] Aol A=A et

FAATFEER 1009 o4 30091 wgk Z|o] et 2 AT A4,
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20174 Ot | 0.315%* | 0.260%* - 0.874* | -20.138 | 0.181 0.309
X|&Hlg8 (2.389) | (1.984) - (1.849) | (-0.001) | (0.624) | (1.049)
otEEARE =&l 7A| 0.021 0.015 - 0.123 | -71.630 | 0.098 0.078
HE(UAS=1) (0.178) | (0.127) - (0.294) | (-0.000) | (0.359) | (0.282)
orMEZATE Y2 | -0.029 | -0.022 - -0.218 | -1.434 | -0.037 | -0.022
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_)'\_/IJ ‘.”_:LEXH\_ (_0.752) (‘O.580) - (—1 .229) (_0.093) (_0.466) (_0.275)
oFFB AT RSO 0.009%** | 0.007*** - 0.024*** | -12.463 | 0.008* | 0.009
Y WS AZKATH | (4.146) | (3.304) - (2.833) | (-0.003) | (1.687) | (1.630)
Atolobm 0| 2| -0.012 | -0.006 - -0.107** | -0.670 | -0.021 | -0.017
S| L=EA (-1.308) | (-0.713) - (-2.170) | (-0.462) | (-1.638) | (-1.186)
AtolobE 7195 | 0.264%*% | 0.227** - 0.821** | =23.712 | 0.714%** | 0.870***
MR o8 (2.652) | (2.298) - (2.147) | (-0.000) | (3.291) | (3.883)
0.001 0.001 - 0.007 0.074 | 0.020* | 0.007

U W ARt
(0.560) | (0.550) - (0.399) | (1.357) | (1.654) | (0.586)
e —1.487%*%| -1 BoG¥*** - —4 513%*%| -5 083***| 3 407*** | 3.2771***
ere (-13.331)|(-13.916) - (-9.413) | (-2.613) | (12.679) | (12.356)
Inalpha 1.288%%% | 1 167¥** - 3.904%** | —32.621 | 3.370%** | 3.407***
(17.822) | (14.393) - (20.542) . (78.641) | (77.496)
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OFHBI AT RSO 0.003 0.003 0.008 0.007 | -0.018 | 0.005 0.006
Bt ws AZHSZH | (1.054) | (1.136) | (0.391) | (0.472) | (-0.479) | (0.737) | (0.828)
AtofobmE 0| m2| -0.007 | -0.002 | 0.052 | -0.026 | 0.083 0.023 0.036
HALZA 2 (-1.086) | (-0.306) | (1.088) | (-0.935) | (1.514) | (1.161) | (1.632)
MO Q5| | 0.899%** | 0.713*** | 15274 | 1.744** | 17.180 | 1.627*** | 1.302%**
MX| o5 (5.282) | (4.349) | (0.015) | (2.328) | (0.007) | (4.405) | (3.259)
0.000 0.001 -0.015 | -0.001 | -0.407* | -0.007 | -0.005
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Inalpha 1.371%%% | 1.184*** | 4.460%** | 4.197*** | -32.900 | 3.326*** | 3.363***
(16.947) | (12.837) | (9.920) | (18.630) : (64.021) | (63.254)
N 1761 1761 1761 1761 1761 1761 1761
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( Fot 22RO I=SA) 25 2 7|40 QN £X BXIS

(E M-13) X (HHLYHT) ©H S22

2e (M (2) 3) 4) (5)
= THOHAFOI S | AP KHGHAHO S AL AU AHO SR | A EHO [ 2ERHO 2 | RIS A L0
20173 OFME A 0.114 0.130 0.329 0.239 -1.356
PNE-IP= (1.170) (1.303) (0.357) (0.840) (-0.894)
OrM AR R RN 0.106 0.104 0.588 -0.028 0.627
OE(US=1) (1.162) (1.111) (0.719) (-0.107) (0.416)
OIMEATE AR 0.001 0.002 -0.270 -0.110 -0.311
x|
~ /g TS Y (0.150) 0.271) (-0.773) (-1.011) (-0.382)
OIM H AT R} Q| 0.002* 0.001 0.003 0.003* -0.018
Hd W AlZHAZH (1.681) (1.327) (0.915) (1.667) (-0.617)
Artorm Aoy m2|  0.006** 0.006* 0.013 0.009 0.056%**
UK 5 (2.049) (1.949) (1.069) (1.281) (2.559)
AFAOLR H 742]2) 3| 0.263%** 0.278%** - 0.323 0.695
MR o8 (3.443) (3.570) - (1.434) (0.517)
0.000 0.000 -0.002 -0.000 -0.055
HLER WS AIZH
(0.482) (0.449) (-0.136) (-0.090) (-0.705)
0.000 0.000 0.000 0.000 -0.001
2K 4
(0.452) (0.524) (0.416) (0.570) (-0.548)
st -1.593%xx -1.667%** -5.8712%x* ~4.219%%* -6.505%**
°re (-20.411) (-20.910) (-8.844) (-17.409) (-5.491)
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- THOHRIO S | ALLXHGHALOL S | AL AU A0 | AIHO [2EATO 5 B ALY KO 2
20174 OFRE 0.230 0.258 - 0.327 -1.903
XEHE (1.370) (1.508) - (0.732) (~1.066)
OFRE AR R EIA 0.035 0.015 0.932 0.023 0.746
oR(AE=1 (0.269) (0.115) (0.874) (0.069) (0.416)
OLREIZITIE| T ~0.052 -0.043 -0.417 -0.189 -0.462
3=
A/HFazxs | ((0907) | (0751 | (-0.688) | (-1.003) | (-0.535)
OFNEI A T2 K= ) ~0.003 -0.003 -0.008 0.006 -0.005
B s ANHEN | (-0.978) (-1.198) (-0.438) (1.104) (-0.182)
Atoforde Aoy m=| 0.011%* 0.010%** 0.014 0.010 0.080**
delg=i 5 (2.623) (2.389) (0.554) (1.181) (2.565)
AFAOLR H 742]2) 3| -0.091 -0.100 - 0.108 -
Xl 0% (-0.734) (-0.790) - (0.328) -
~0.000 -0.000 0.009 ~0.001 ~0.358%*
HEL=A Ws Al
(-0.033) (-0.111) (0.529) (-0.187) (-2.436)
0.000 0.000 ~0.001 0.000 -0.001
ZEX|%
(0.184) (0.315) (-0.416) (0.396) (-0.559)
- —1.261%% | —1.328%* | 5 377%x | _3.045%x -2.533
°re (-7.582) (~7.806) (-4.831) (~8.580) (-1.576)
N 2006 2006 1257 2006 1494
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20174 otdEA -0.152 -0.249 0.061 0.791 -

XEHIE (-0.470) (-0.763) (0.030) (0.798) -
OFRE AR R XA 0.081 0.173 0.154 -0.986 -
G (RUE=1 (0.254) (0.539) (0.075) (-1.046) -

OPREZTIE| QT 0.003 0.003 -0.003 -0.004 -

>3]

A/ aZRA 0.611) (0.627) (-0.041) | (-0.102) -
OIREH A2} 9| 0.001 0.000 0.002 0.002 -
Yo g A | (0.437) (0.176) (0.691) 0.711) -

AFAOLRIH 7410 2 -0.009 -0.008 0.017 -0.005 -

HeldsAt (-1.434) (-1.267) (0.793) (-0.241) -

MejorEzigels | 0.340 0.293 - - -

X R (1.338) (1.152) - - -
-0.003 -0.002 -0.026 -0.002 -
HR|USA I] AlZt

(-0.798) (-0.738) (-0.654) (-0.165) -
0.001%* 0.001** 0.001** 0.000 -

N ES
(2.219) (2.198) (2.227) (0.263) -
st -0.905%** | -0.886%** ~4.896%** | -3.534%** -
°re (-3.297) (-3.233) (-5.045) (-6.918) -
N 1008 1008 919 919 -
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B THAHKIOIE | A RHGHAHOEE | AL AFERIO 5L R HO | BERHOF £ | A ALY RO 2
20174 OFxEZA 0.002 0.041 -0.164
XEHI2 (0.012) (0.269) (-0.356)
ORI ARt R AT 0.032 0.018 0.077 -
oE(UAS=1 (0.208) 0.117) - (0.161) -
oM AT 0.096 -0.075 -10728.102 -0.252 0.471
LTI 2/TA
N EEX;/ " Crses) (-1.253) (-1.072) (0.048)
oL AR KIS 9 0.004* 0.003 2.691 0.003 -
T W AZHEZH (1.722) (1.506) - (1.460) -
AtolorRE o) o= -0.002 -0.003 0.068 0.001 -2.663
U= & (-0.280) (-0.292) (0.022) (-1.008)
Ao 7192 3| 0.097 0.126 0.027
MR o (0.779) (0.987) - (0.070)
0.001 0.001 -0.021 0.000 0.269
HELEA WE A2
(0.980) (0.947) (0.096) (1.397)
-0.000 -0.000 -0.063 -0.000 -0.040
SCINES
(-0.716) (-0.617) - (-0.359) (-0.444)
st —1.671%*x —1.713%*x -42.327 —4.034%** -3.498
ere (-14.388) (-14.961) - (-11.917) (-0.587)
N 2160 2160 357 2160 157
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= THOHAFOI S | AFLRHOHAHO] S| AL FURIO & | R EH O | SERHO S | AIEHAFUIXFO L
20174 orFEA 0.224* 0.231* -0.698 0.500
XEHI2 (1.773) (1.794) (-0.427) (1.332) -
ORI B P42 | R XITL A 0.106 0.112 1.362 -0.103
HE(RUAS=1 (0.925) (0.960) (0.823) (-0.319) -
orMEAHE YL -0.053 -0.041 -0.518 -0.144 -1.438
AL
~ /gﬂl Saxis (-1.409) (-1.101) (-0.832) (-1.148) (-0.092)
O ATZ|XIS | T 0.002 0.001 0.018 0.009%*
W AZHAZY 0.771) (0.300) (1.259) (2.007) -
AFOIOFR I B0 2 0.004 0.007 -0.057 -0.031 -0.687
US4 (0.491) (0.916) (-0.553) (-0.925) (-0.469)
AOIOIR I 49| 5| AIX| 0.135 0.145 - 0.336
oL (1.393) (1.471) (1.205) -
0.001 0.001 0.025 -0.000 0.076
USRI A2t
(0.727) (0.688) (1.295) (-0.003) (1.345)
- —1.577%* -1.656%** -6.349%** -4.296%** -5.083***
ere (-14.822) (-15.214) (-4.670) (-12.809) (-2.600)
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20174 OFXEIZ 0.005 0.067 0.580 -0.212 -1.013
XEHI2 (0.030) (0.379) (0.532) (-0.418) (-0.521)
oL E AR XX 0.168 0.128 0.235 0.104 0.027
O E(US=1 (1.009) (0.759) (0.253) 0.212) (0.014)
OPE | AP -0.258** -0.229* 0.056 -0.367 0.462
3=
A/ EZRA (-2.050) (-1.821) (0.122) (-0.880) (0.424)
oL E AT KIS 9 0.004* 0.004* 0.003 0.001 -0.019
HH WE AZHAZH (1.768) (1.814) (0.718) (0.144) (-0.486)
ArojordE oy m2|  0.004 0.004 0.025 0.005 0.084
YR 5 (0.752) (0.732) (1.388) (0.327) (1.514)
AMAOFR 719213 0.442%*x 0.473%** - 0.520 -
MX| o5 (2.867) (2.992) - (1.092) -
0.001 0.000 -0.016 0.000 -0.412*
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(0.270) (0.252) (-0.450) (0.053) (-1.657)
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- THOHATCHS | ARXIRHGHAIGS AL ARG A0 | SR O I AR O
20174 OEEA -0.440 -0.690 - -0.632 -
el (-0.839) (-1.256) - (-0.339) -
OrEZABYRRTA|  0.433 0.671 - 0.976 -
IR (US=1) (0.836) (1.231) - (0.524) -
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R
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OLF B A B2 RIS Q) 0.001 -0.000 -0.001 0.002 -0.019
TP W8 AKAZH|  (0.302) (-0.111) (-0.105) (0.936) (-0.463)
AAORR B 7O 0.003 0.003 0.020 0.016* 0.056
M RAL=A | (0.744) (0.671) (0.913) (1.719) (1.447)
AiorMEzIRIs| | 0.852% 0.788* - - }
7| O (2.038) (1.870) - - -
-0.004 -0.003 -0.114 -0.017 -0.095
HYEA WS AlZt
(-0.650) (-0.619) (-1.213) (-0.435) (-0.496)
bt -1.705%% | -1.680%* | -2.861% | -3.823** | -6.761*
°Te (-4.162) (-4.078) (-1.995) (-4.635) (-2.306)
N 478 478 286 426 286
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FAATFRER 521 o4 1009 UE 7]lo] TEt 2HAT KA
TTAGALAE B Ale] ey 2

Sofu|st A7HE Uehch. ol BAHC i
TG ARY] B ARG A ghe] FAAQ e HAE Ao
S|4 4 ek

(E I-20) 2R(AHH] MHHZLA0T) M| 2MZn

(1) )] 3 @ () (6) @ ®
. _ . At
o qcra | MOKHGHA | MIAVYR} | TQALTIAL | ZIHO|SER | RIHAIYA} | RHBHA P‘
oS XHOHXI'T— A A OtRIA % A A Oz AA XHSHA
P T - NN T - | azaa
= A2 g & g g A2 = i;.
20174 OrREZA -1.356 0.039 -0.631 - -0.140 0.764 0.049 0.053
AEHE (-0.894) (0.330) (-0.957) - (-0.577) (0.831) (0.459) (0.474)
IR AT KX 0.627 0.071 0.409 - 0.329 0.219 0.106 0.086
T8 HR(RUS=T (0.416) (0.635) (0.629) - (1.423) (0.298) (1.045) 0.818)
OLMERE A2 | -0.311 -0.049 0.002 -0.003 0.000 -0.002 -0.026 -0.050
ax/pd
~ /x}“ Soxa | (-0.382) | (-1.262) | (0.048) | (-0.039) | (0.001) | (-0.042) | (-0.873) | (-1.354)
orMEABRISY | -0.018 0.000 0.002 0.017 -0.001 0.002 -0.000 0.000

A (-0.617) (0.015) (0.494) (0.964) (-0.346) (0.217) (-0.238) (0.008)

AMojorde o | 0.056%* 0.006 0.005 -0.007 0.003 -0.076 0.003 0.004
HelYSA & (2.559) (1.466) (0.273) (-0.044) (0.344) (-1.108) (0.859) (1.130)
ArRHOLR H 719|213 0.695 -0.080 0.360 - 0.091 0.572 -0.064 -0.074
X oF (0.517) (-0.862) (0.704) - (0.487) (0.887) (-0.762) | (-0.840)
-0.055 -0.002 0.001 0.005 -0.002 -0.004 -0.003 -0.002

(-0.705) (-0.808) (0.251) (0.565) (-0.381) (-0.151) (-1.103) (-0.928)

TS -0.001 -0.000 0.000 -0.026 0.000 -0.001 0.000 -0.000
T (-0.548) (-0.280) (0.348) (-0.882) (0.525) (-0.398) (0.210) (-0.204)
o —-6.505%** | —-1.854*** | -5.641*** | -6.064*** | -3.688*** | -6.537*** | —1.601*** | -1.711***
°re (-5.491) | (-19.485) | (-11.734) | (-3.346) | (-18.881) | (-7.565) | (-18.292) | (-18.876)
N 5174 5174 5174 2129 5174 5174 5174 5174
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M. AE2E JHe
(B M-21) ER(HEHH] MHHZAA0F) HEYH 2MAD
Q) (2) 3 @) (5) (6) 7) (©))
5
e | AP AYIXHSH | AFZAMY | QA | RIHO S | ZIHARY | RiSHAL Iﬁgﬁir
ir;_ K= K== (MR R A= | 22Ed| 5540
S I ) I [ B L T
20174 | -1.356 | -0.046 - - -0.506 - 0.002 | 0.046
OFREZA
XEHR (-0.894) | (-0.243) - - (-1.421) - (0.014) | (0.250)
OlMEZARE| | 0.627 | 0.143 | -0.025 - 0.592* | 0.075 | 0.208 | 0.119
ESES
oizoie—7) | (0.416) | (0.930) | (-0.028) - (1.882) | (0.091) | (1.484) | (0.820)
ObEZizE| | -0.311 | -0.055 | 0.145 | 0.125 | -0.057 | 0.004 | -0.047 | -0.056
AP A5
4/&5:12@% (-0.382) | (-0.818) | (0.626) | (0.321) | (-0.430) | (0.012) | (-0.797) | (-0.876)
orEZimaIXH -0.018 | 0.001 | 0.020 | 0.025 | -0.003 | -0.001 | 0.001 | 0.001
£0| I 18
Azieizy | (C0.617)| (0.366) | (1.492) | (1.062) | (-0.565) | (-0.076) | (0.373) | (0.495)
AIorMEZE | 0.056% | 0.000 | -0.202 | 0.037 | 0.007 | -0.088 | 0.000 | -0.000
of o=
%EP'EJX“ (2.559) | (0.074) | (-1.112) | (0.242) | (0.855) | (-0.971) | (0.081) |(-0.022)
potoixiziy| 0695 | ~0.113 | -1.095 - 0.249 | 0.493 | -0.124 | -0.128
23| Gx| 05| (0.517) | (-0.786) | (-1.323) - (0.864) | (0.584) | (-0.952) | (-0.936)
mejztExt | -0.055 | -0.006 | -0.003 | 0.049 | -0.020 | -0.044 |-0.014**| -0.010
us ARE | (-0.705) | (-0.902) | (-0.113) | (1.505) | (-1.187) | (-0.842) | (-2.017) | (-1.494)
- -0.001 | 0.000 | 0.000 | -0.039 | -0.000 | 0.000 | 0.000 | 0.000
=0T 1(-0.548) | (0.200) | (0.312) | (-0.835) | (-0.008) | (0.059) | (0.495) | (0.180)
niag | 6:505™*|-1.519%*|-4.666*| -6.023* |-3.010***|-4.604**|~1.176***|-1.352**
ST | (-5.491) | (-7.381) | (-5.039) | (-1.922) | (-7.396) | (-4.338) | (~6.026) | (~6.702)
N 5174 2006 1672 1036 2006 1672 2006 2006
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( Fot 22RO I=SA) 25 2 7|40 QN £X BXIS

(F M-22) (A0 THHZANT) HEY 24ZE

(1) 2 3) 4) (5) (6) @) (8)
-
ag RIS APZRHSH | ARANY | D ARLL | RHO 2| ZIHANY | RHSHAT xﬁsrﬁ%r
i}‘;— A== A= AR | A A | 2E2A SoAal
TR | AR | AR | AR | AR | AR | ﬂ';.a
20174 -1.356 | -0.348 |-2.058** - 0.603 | -1.100 | -0.338 | -0.313
OtMEZA
Xatjg | (0.894) | (-0.748) | (-2.035) - (0.600) | (-0.342) | (-0.815) | (-0.745)
ObMEZA®E| | 0.627 | 0.202 | 0.967 - -0.969 | -0.402 | -0.011 | 0.004
ZE 7Y
O#%;:]) (0.416) | (0.440) | (0.944) - (-1.002) | (-0.125) | (-0.027) | (0.010)
orMEZAME| | -0.311 | -0.013 | -0.002 - 0.004 | -0.162 | -0.016 | -0.015
YT Sazied
¢/E,-H|TEEH¢ (-0.382) | (-0.383) | (-0.056) - (0.225) | (-0.205) | (-0.405) | (-0.407)
OFMHE TR -0.018 | 0.001 | -0.011 - 0.001 | -0.001 | -0.000 | 0.000
S0 Bz 1]
A“a(ggj;q (-0.617) | (0.264) |(-0.839) | - (0.267) | (-0.039) | (-0.136) | (0.034)
Ateiorri7gy| 0.056** | 0.016* | 0.004 - 0.008 | -0.095 | 0.009 | 0.010
off w2
E_}a,":}%ﬂ# (2.559) | (2.021) | (0.185) - (0.470) | (-0.694) | (1.250) | (1.310)
Atojordeziel| 0.695 | -0.363 | 0.261 - 0.693 - -0.317 | -0.365
A3l AX| 62| (0.517) | (-1.070) | (0.242) - (0.641) - (-1.020) | (-1.173)
mejzt=xt me| -0.055 | -0.000 | 0.001 - 0.002 | 0.003 | 0.000 | -0.000
Azt (-0.705) | (-0.153) | (0.219) - (0.505) | (0.223) | (0.009) | (-0.065)
aaxa -0.001 | 0.000 | 0.001 - 0.001 | -0.003 | 0.000 | 0.000
=T 1(-0.548) | (0.370) | (1.141) - (1.636) | (-0.399) | (0.679) | (0.766)
ainy  |6:B05|=1.791%%|-3.680| - |-4.586"**|-3.970** |~1.360***|-1.402***
ere (-5.491) | (-4.919) | (-3.349) - (-4.094) | (-2.284) | (-4.093) | (-4.210)
N 5174 1008 1008 - 1008 919 1008 1008
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(E M-23) 2R(ACHH] MHHZANT) 7[ERHY 2270t

(M ) ) 4) (®) (6) (7) (8)
.
e - ARG | AFZIARRE | T QUAMLT | RO |2t | RIHAIL | XHSHA} A;h'
'_T"T'—' IHOHN"JF Kb KpA AHER A KA =S :LE_J.\_M IHonl-
il'—l?l— _l-_l_ _I-_l_ I-C_) I‘_I_ _I‘_I_ _I-_I_ [ = = :'E A AEI
R N - N N N BN RN L i;,
201744 otz ~1-356 | —0.006 - - -0.066 | -0.371 | -0.007 | -0.032
PRI = (-0.894) | (-0.038) - - (-0.188) | (-0.232) | (-0.044) | (-0.198)
orMEATE | 0.627 | 0.005 - - 0.283 | 1.419 | 0.060 | 0.105
ES e
oiz02=) | (0:416) | (0.028) - - (0.790) | (0.885) | (0.377) | (0.628)
oMEZTE | -0.311 | -0.091 | 0.520 - 0.009 | -0.008 | -0.025 | -0.091
YP S/
A MR | ((0.382)|(-1.299)| (0.288) | - | (0.317) [(-0.098) |(-0518) | (-1.367)
OLMEAMRIXIS| -0.018 | 0.000 - - 0.001 | 0.005 | 0.001 | 0.000
o W@ g
Aoz |(-0.617) | (0.168) - - (0.452) | (0.813) | (0.325) | (0.203)
AMQIOHME ARO[ 0.056%* | 0.007 | -0.394 - -0.077 | -0.016 | 0.001 | 0.006
ME el =t
~ (2.559) | (0.777) |(-0.360)| - | (-1.483)|(-0.093) | (0.084) | (0.668)
srotorrmzioy| 0-695 | -0.105 - - 0.030 | 0.061 | -0.088 | -0.133
8| 4% 018 | (0.517) | (-0.701)| - - (0.097) | (0.047) | (-0.640) | (-0.924)
a|z=xt 32| -0.055 | -0.003 | 0.048 - -0.008 | 0.001 | -0.007 | -0.004
AlZt (-0.705) | (-0.537) | (0.455) - (-0.511)| (0.080) |(-1.019)|(-0.619)
. -0.001 | -0.001 | -0.015 - 0.000 | -0.033 | -0.000 | -0.001
=T 1(-0.548) | (-1.380) | (-0.435) | - (0.017) | (-1.251) | (-1.231) | (-1.451)
o |6:505%%|=1.835%| ~3.701 — |-3.481%%%|-4.6671%* |-1.613%**|~1.710%*
ere (-5.491) [(-13.584)| (-1.227)| - |(-12.534)| (-2.389) |(-12.826)|(-13.074)
N 5174 | 2160 157 - 2160 | 2160 | 2160 | 2160
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| s aEx(opeSH e 2 le

| OFREI? £} 571

(E -24) 2R(ACHH| THHZANS) SAKIHZE 521 0jd 10021 Oj2H EMZN

(1) (2) 3 4 (5) (6) (7) €S))
-
=P BRI~ APIORHSH | ALDARZE | DAL | 21O 8| ZIHAL | RHBHAL Iﬁéﬁ%}
. irJ R | R AR R | X | 2REH) S5
TR RR | AR | AR | R | AR | AR | S iFf
20174 Ot&Ezd| —0.165 | -0.094 | -0.893 - -0.417 | 0.705 | -0.105 | -0.089
XEHIE | (-1.199) | (-0.659) | (-0.899) - (-1.437) | (0.569) | (-0.793) | (-0.653)
oM A®2l | 0.027 | -0.010 | 1.055 - 0.455 | 0.717 | 0.034 | 0.013
x| 74
oys(oues) | (0-204) | (-0.072) | (1.062) - (1.628) | (0.736) | (0.269) | (0.099)
ot ZA®al | -0.068 | -0.071 | 0.183 | 0.210 | -0.027 | -0.041 | -0.045 | -0.064
YT 4ax
a/pFaRAR | ((1:494) | (-1.470) | (1.445) | (0.653) |(-0.315) | (-0.146) | (-1.093) | (~1.416)
OLMBT2|XIS| -0.002 | -0.004 | 0.013 | 0.029 | -0.000 | 0.007 | -0.001 | -0.003
o I u=x
AzZeizp | (C0.701) | (=1.251) | (1.510) | (1.074) |(-0.074) | (0.535) | (-0.519) | (-0.993)
AtfobmE A0l -0.003 | -0.003 | -0.144 | 0.039 | 0.001 | -0.163 | -0.006 | -0.005
IR EFEON
N (-0.332) | (-0.291) | (-0.943) | (0.253) | (0.030) | (-0.938) | (-0.617) | (-0.430)
Atojorm o)l -0.028 | —0.030 | 0.229 - 0.111 | -0.076 | -0.064 | -0.049
3| HX| 2 | (-0.246) | (-0.260) | (0.319) - (0.497) |(-0.100) | (-0.594) | (-0.439)
maztExt mg| -0.002 | -0.002 | 0.002 | 0.071* | -0.001 | -0.003 | -0.002 | -0.002
Azt (-0.653) | (-0.599) | (0.458) | (1.710) | (-0.183) | (-0.107) | (-0.691) | (-0.599)
- —1.477%%%| 1 585***|-6.105%**|-9.901#**| -3, 364%** |- 541 ***| -1 387***|-1 476***
°re (-12.865)|(-13.267)| (-7.910) | (-3.552) |(-14.557)| (-5.824) |(-12.575)|(-12.974)
N 2923 | 2923 | 2923 996 2923 | 2923 | 2923 | 2923
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( HoF DRAHORHCERY HE

2 7/

(B M-25) 2A(MECiY] KSHZANE) SAIKIZ2E 10091 O]AH 30091 O]9t LAz}

(1) 2 ®) 4) (5) (©) 7) ®)
.
a8 |y | IS | MIAY | D90 | Folet| A | RSt xﬁlﬁh
= A e e e e Seiyet
T AR | AR AR AR | AR | AR | TR
2017\ OtMEzil 0.134 | 0.109 | 0.865 - 0.105 | 0.894 | 0.206 | 0.215
XEH8 (0.633) | (0.488) | (0.858) - (0.225) | (0.649) | (1.043) | (1.034)
oAl | 0231 | 0224 | -1.629 | - 0427 | -0.677 | 0.191 | 0.139
xx| 7Y
o=y | (1.160) | (1.065) [(-1591)| - | (0.986) |(-0.592) | (1.028) | (0.712)
orMEZal | 0.070 | -0.025 | -1.252 | - 0.242 | 0.576* | 0.054 | -0.043
AT ez
A/HHazxs| 0.609) |(-0.182)|(-0.749)| - | (1.418) | (1.815) | (0.476) | (-0.325)
ORMEZARRIAIS| 0.001 | 0.001 | -0.001 - | -0.007 | -0.014 | -0.001 | -0.000
o W@ mg
Azkeizh | ©0-277) | (0.403) |(-0.084)| - |(-0.965) |(-0.493) | (-0.476) | (-0.070)
AtejordE Aol 0.006 | 0.005 | 0.032 - 0.017 | -0.078 | 0.005 | 0.002
Me 2| d=At
~ (0.830) | (0.759) | (1.427) | - | (1.369) |(-0.809) | (0.816) | (0.349)
Atojorxigizd | 0.004 | -0.056 | 0.771 - 0.248 - 0.009 | -0.000
QI§IE MR 04| (0.025) |(-0.301)| (0.617) | - | (0623 | - | (0.054) |(-0.001)
eztExt @g| -0.001 | -0.000 | -0.027 | - | -0.002 | -0.026 | -0.003 | -0.001
At (-0.364) | (-0.140) | (-0.457) | - | (-0.214) | (-0.444) | (-0.668) | (-0.404)
iomy | [T2.0647 (21350 B 791~ |-4.052%%%|-4.917%%¥| -1 8AgH| -1 G79%
ST l-11.588)|(-11.526)| (-4.795) | - | (-9.825) | (-3.802) |(-10.886)|(-11.148)
N 1761 | 1761 | 1761 - 1761 | 1343 | 1761 | 1761
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(B M-26) 2X(MACHH| IHoHZACE) SAXHZ2E 30021 04 2MAn;
(1) ) ©) 4) (®) (6) (7) 8)
.
THBHKF AtTHBH | ALIAFRE | TQIALD | 2O |2 | REALRE | HaHA xﬁgﬁﬁ
ﬂ;' K== K| MR Kb A= | 222 EEPY
R PN R BN S PN S PN BN B PN L i;,
20174 otdgEA| 0.916 | 0.563 [-2.571*| - |3.144%*| - 0.392 | 0.079
INEIE= (1.460) | (0.854) |(-1.985)| - (2.752) - (0.667) | (0.130)
2HBARE] | 5415 | -0.037 | 2.553 - 30| - 0.149 | 0.488
x5 2y
HE(R2=1) |(-0.691)|(-0.057) | (1.862) - (-3.040) - (0.260) | (0.817)
orMEARE | 0.349 | 0.302 | -4.769 - -4.906 | 0.293 | 0.633 | 0.595
YD oz
A /MHAZ K} (0.413) | (0.354) | (-0.998) - (-0.979) | (0.037) | (0.828) | (0.773)
OMEZIXIS| 0.001 | 0.001 | -0.003 - 0.001 | -0.006 | 0.001 | 0.002
o Bz g
Azieizy | (0.257) | (0.707) | (-0.170) - (0.357) | (-0.136) | (0.405) | (0.814)
AreiorMe Aol 0.006 | 0.006 | -0.024 - 0.024* | -0.074 | 0.003 | 0.003
ME e d=At
= (1.085) | (1.089) | (-0.836) - (1.695) |(-0.599) | (0.571) | (0.585)
ArojordeizAeel 0.676 | 0.590 | 0.419 - - 0.247 | 0.196
3 M| 642 | (1.170) | (1.035) | (0.339) - - (0.536) | (0.429)
2|Z=x 12| -0.010 | -0.007 | 0.000 - -0.094 | -0.002 | -0.008 | -0.006
Alzt (-0.618) | (-0.538) | (0.015) - (=1.600) | (-0.043) | (-0.616) | (-0.566)
- —2.809%**|-2.804%**|-3.807%**| - |-3.330%**|-4.478%* |-2.102%%*| -2 21 4*x*
ere (-4.861) | (-4.917) | (-3.009) - (-3.175) | (-2.164) | (-4.789) | (-4.858)
N 478 478 478 - 426 286 478 478
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¢:1

M-27) D40 BiMAl XF| 2EMZD}

)

)

= TET 1915 5
20174 OFHIEZ XISHIS -2500.586 -59.223
(-0.091) (-0.506)
OrMEZARZ| =& 1M -15924.071 -56.479
HERS=1) (-0.607) (-0.506)
OIFE A TE| A AdHEIQ 536.994 216.846%**
2 /M2 2Kt (0.306) (29.159)
QIMEHZARZ|AISS A WE 346.123 -1.349
AlZHEZH) (1.044) (-0.956)
AFOIORR ARO[ 12424 .46 %** 32.772%%*
HU=XF 4 (12.713) (7.867)
A -31951.645 185.269
(-1.468) (1.997)
AAHER TS A7 -12.091 0.742
(-0.041) (0.601)
3 . ']*** -0. *%
axa 89.58 0.202
(17.104) (-2.089)
st -50924.911%* 48.862
ere (-2.371) (0.533)
N 5174 5086
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( Fof 22RO I-SA) 25 2 7|49 Qe

2 EX 2712 9J3t o1
(B M-28) IS BHYAl HEY SAAD
e (1) 2
= e 1905 mjE
_ ~1.093e+05 ~332.721%*
201749 QtME7 X|EH|IE
=t (-1.531) (-2.229)
oL AT FE| TA -26968.958 23.257
HEQIS=1) (-0.472) (0.195)
OLRE AT AT ABEY ~7841.572 114.344%%*
/A 22X (-0.412) (2.880)
OIEATBXSY T 1S 3407.071%** -0.834
AlZHEHZH (3.093) (-0.361)
AFAOLR 4 EH0)| [ 21177.378%** 47 .223%*%
e d=sA (10.385) (11.112)
-70401.336 42.405
MeIOREI QIS MR| Of
= vigsl 97 o6 (-1.288) (0.371)
-50.470 -0.256
TSRt I8 AlZH
E=A d= Al (-0.072) (-0.176)
306.866*** —0.217%**
D2Xp4
= (10.239) (-2.692)
st ~11127.270 328.848**
(-0.157) (2.218)
N 2006 1992
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( Fof 22RO I-SA) 25 2 7|49 Qe
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Abstract

Development of a Business Performance
Analysis Model Using Occupational
Safety and Health Surveys

Objectives : Active investment in safety and health has not been
empirically proven to improve business performance due to challenges
in establishing a clear causal relationship, although studies suggest
potential benefits, hindered by bidirectional causality and methodological

limitations.

The reality is that the research so far has not presented a clear
empirical analysis that active investment in safety and health leads to
improved business performance. This phenomenon is occurring because
there is a lack of a clear theoretical background, sufficient data, and
methodology to establish a causal relationship between the reasons
why companies invest in safety and health and business performance.
Studies, focusing on Europe, have suggested that investment in safety
and health can lead to management performance, but there are some
limitations in proving that investment in safety and health is a causal
variable for management performance such as increased sales.
Intuitively, as companies increase their sales, there are companies that

increase their awareness of safety and health management and increase
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investment. They put a lot of effort into safety and health management
and increase sales by minimizing the social costs that companies pay
when safety accidents occur. This is because the bidirectional causal
relationship is emerging as companies of the type leading to are mixed.
This is why there are various attempts to resolve the problem of
bidirectionality and the problem of two-way causality and to derive a
clear proposition that safety and health investment can ultimately lead

to improved management performance.

Method : The user is an expert in productivity analysis and Stata
programming, focusing on calculating contributions and contribution
rates from productivity analysis.

(DVariable setting based on previous research, @Negative binomial
regression analysis, ®Logit model, @Abbreviated model including
safety and health variables. The above four methods and their analysis
results are based on the hypothesis that safety and health investment
leads to an increase in sales. It turns out that it is difficult to explain
clearly. There is no consistency for each model, and the results are
quite different depending on the model settings. In general, variables
such as management personnel, managers, and education that correspond
to safety and health investments also have limitations in that they do
not show consistent estimation results. As different results are derived
depending on the model settings, it is difficult to secure the reliability
of the estimation results. To solve this problem, the sales equation
was analyzed by introducing a two-stage least squares method. As a
result of estimating the safety and health investment decision equation

using the first-stage least squares method and reflecting the results in
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the sales equation, there was a statistically significant positive (+) sign
for safety and health investment (instrumental variable) except for 3 out
of a total of 27 analysis models. This study was able to support the
research hypothesis that safety and health investment has a positive
effect on corporate sales. The relationship between safety and health
investment and management performance that can be inferred based
on the estimation results of this study is as follows. First, investments
in occupational safety measures such as training and protective
equipment can continue to improve a company's financial performance
by reducing costs associated with work-related accidents, absenteeism,
and operational disruptions. Second, it can be inferred that active safety
management, such as expanding safety and health management
personnel, can lead to actual financial performance. Lastly, companies
that have experienced safety accidents expand safety management
investments to prevent recurrence, which can have a positive impact

on the company's financial performance in the long term.

Results : This study demonstrates, using 2SLS, that safety and health
investments positively impact corporate performance, providing
evidence that such investments contribute to business success.

This study is meaningful in that it uses 2SLS to demonstrate
sufficient support for the hypothesis that safety and health investments
have a positive impact on corporate management performance.
Although companies are continuously investing in safety and health
management, this study is meaningful in that it can be used as

evidence that these investments are leading to business performance.
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