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A Comparative Study on Effect of Occupational Safety and
Health Management Costs on Accident Occurrence between

Manufacturing and Construction Industries

JI SOOK HA

Department of Safety Engineering
Graduate School of Industry

Pukyong National University

Abstract

As industrial fields become expanding and production processes get
complicated with economic development, the causes of workers' accidents and
diseases are diversified and the number of disasters is increasing. Accordingly,
the duty of production leaders and safety managers has been strengthened to
create a safe working environment for the prevention of industrial accidents. In
addition, industrial safety and health management expenses are required for
implementing them. Currently, the domestic construction site is mandatory for
applying the occupational safety and health management costs system, which
contribute to preventing construction disasters. However, the manufacturing

sector lacks regulations through legal mechanisms for safety and health

_iV_



budgets. Research on the effectiveness and application of the occupational
safety and health management costs system in the manufacturing industry has

not been conducted as well.

Therefore, this research aims to compare the current status of the occupational
safety and health management costs between construction industry and
manufacturing industry. Using the Korea Occupational Safety and Health
Agency in 2018, we test the effect of the occupational safety and health
management costs on the workers' industrial accidents. The logistic regression
analysis is conducted to extract the determinants among the several explanatory
variables: (1) Manpower maintenance cost, (2) Safety and health organization
operating cost, (3) Activity cost, (4) Investment cost of safety facilities and protective
equipment, (5) Educational cost, (6) Health checkup and health care cost, and (7)
Work environment measurement cost. Consequently, the significant variables
affecting the industrial accidents are compared between the construction
industry and the manufacturing industry. We then examine the differences in
effectiveness of the investment costs for safety and health management with
respect to characteristics of industries. This study is expected to be used as a
basic data for promoting the introduction of occupational safety and health

management costs system in manufacturing.

Key Words: Industrial Accidents, occupational safety and health management
costs, Industrial Safety and Health Status Survey, Manufacturing Industry,

Construction Industry
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Table 1. Changes in the OSH system

Revision
Date

Major revisions

Ist

1989.02.10

Apply to all comstruction projects besed on the Industrial Accident Conpensation Act, change the tarpet
aount of construction work, set wsage standards between suboontractors, keep Usage staterrents, efc.

1991.07.04

(learly based on the target amount of construction work (70% of the total construction cost for projects
without a planned price), and set a lower limit for application (more than 40 million won). Specification of
contractor's mandatory regulations, construction type and basic cost acoourting standard tabley etc.

3d

1991.09.27

Exparsion of all comstruction works besed on the Industrial Accident Conpensation Act (above the lower
limit of 40 mllion won)

1994.1021

Defining dedicated technicians and regular technicians, whether or not to change safety nanagenment costs
due to design changes, regulations to prevent random wse of safety mamgement costs, preparing and
exectting budeets for execting safety nanagenrent costs, metters related to technical guidance

1995.02.23

Establishnert of technical guidance fee standardk, new construction: exceptiors for technical guidance (less
than 40 million won, less than 3 months of construction period, etc.)

1996.10.22

(Changed the name to general technical guidance (dedicated techmical guidance) and specialized technical
guidance (regular technical guidance), changed the muber of technical guidance ispections and exceptions,
changed the comstruction regulations, changed the standard of wse of safety memagenent expenses according
fo the construction

1997.12.3

(Changes in construction industry safety nanagenrent cost application stancards (more than 40 million won),
specifying the munber of technical guidance according to the amount of corstruction, etc.

1998.12.18

(hanged the name of the business owner to be a consignee or self<contractor, inserted regulations on
prevention of industrial accidents at the head office safety departient, and changed the muber of technical
guidance and ocst regulations.

1999.00.03

Definiion of workers, preparation and execution of safety management budget execution budget, docurrent
docuert regulation, technical instruction frequency and cost regulation, regulation of headquarters usage
oSt fC.

20000522

Applicable regulations for conplex construction in one project, allowance for those who have conpleted
corstruction safety fraining, etc.

1lth

2001.02.16

Technical guichnce cost regulations, safety managers 'work: allowances, safety facility expenses, personal

[rotective equipment itens, workers' health care expenses, safety managers and assistant. personnel experscs,
dc

20020722

Personal protective equipment, equipment and workplace safety diagnosis costs, and workers' health care oost
regullations change




Ddetion of wage standarcs for safety managenent according to public photographs, changes in- safety
13th 2005.03.17 <. .

manager and facility oot regulations, efc.

Reparting on the we of safety nmanagenent experses, patial changes to the classification riteria for
14h 2005.12.05 .

construction work

(hange of accounting standards, new omder of confirmtion of orderer o supervisor of wse histary,
15h 2007.02.21 . .

exparsion of use itens

Oooupatiorel safety and health maagement expenses Establishnent of wse standards & construction
16th 2008.10.22 . .

progresses, expansion of wse of occupetional safety and health nanagenent expenses

Exparsion of use itens to enable basic safety and health education for nonregular construction workers at
17h 2010.0809 . o

the corstruction company headquarters and construction sites
18h 20120208 | Safety nanagenent wse itens are changed from positive to negative
1% 20121123 | Expansion of wse itens such as dafication of safety management cost wsage standards
o 0131014 Hﬂhmvumofﬂﬁmofsafdymﬂwchbwedmﬂﬁt}@mﬂsmofmrMmdedeelofthe
i 014102 The soope of the safety managenent foe indudes the construction of lowvoltage, hightpressure or special

1 work as the electrical comstruction wnder Article 2 of the Flectric Corstruction Business Act.

Itens wsed by the ICT; including the exparsion of the target for the safety managenent expenses of sone

construction cortracts, the inerease of the standard for raising the oocupetional safety and health managenent
2th 2017.02.07 | expenses to relieve the burden of labor costs due to the appointrrent of a health mamager, and also the

povision of the besis for the wse of the personnel experses for the ocoupational safety and health

maagerent expenses enlargeneat

Excluding the application of the suocessfil bid rate for industrial safety and health management expenses,
Bh 20181005 | prior notice to the bidders, and specifying the nethod of acoounting for the change in the industrial safety

and health managenrent expenses according to the elimination of successful bid rate
%h 20181231 | Suggestiors for adjusting and calculating safety menagement costs when design changes

Increasing the mumber of available occupational safety and health menagenent expenses, changing
2h 20191213 | environmental factors, and expanding the itens available for occupational safety and health meragenent

expersses according to the establishirent of regulations
26th 20200123 | Abbreviated safety nanagenent cost to safety and health nanagerent cost
A A7, A2 (2018) AT




ol

&

22!

47}2

2](1987)9]

WO 2 1988 wmH AR A H ST

1990 tjj o]

3

e

?l,

b

}1\1,

' Sgstel 247

g A
b Fa

)
S

e

(1990)°] “‘=ohd daEjn] A 4-9]

ARAHL] AR 4

o
Ry

Z(1993)

Hl}o]
=

o

o]
=

3}

Z}

ArAaagn A 715l

A<k

1

A

v A 9 AR T R At

FAT. 2179 51(1999) ]

2 Axs

15

AR
Aul &l &

gl

=

1y

7

S|
a

k] vl

A=) A AEA

F20.

fof el 7]ofs

3]

S
o]

Z}

o/

=
b Ty

A8 A F2H] A
g2 A7 o] Fo % o 20001 o ol

1990 tij o] 2]
S I s B o

=
=

ok

A5

ek

o] JRAo

Adrdddgn A 71+ 4 4

=
L9

BAdem AL

_]

?l,

A

}1\1,

a9

2l

(2005)2]

Al

1317, o]

[e;
A

3

289 JhA 199k AA

EECREE S

M=

1

AF7E ol oY, gl £](2010)

f el w2 =

9]

| —
R

l

Az

A

ArAdenzE A

Ab]_E
T 2](2010)¢]

3

ARz ] 9

o

A

=

el

!

C A



BAAE] 9

afj el rgel o

S

gin) o] A A

1:]_1),9).

C5

%]\

.
o
ol
o
ol

0

=
;onﬂ

CA A

91(2013)]

[e)

‘:7

A

-

R

FHTo] A=

e

)A
Mo

ol

)

ol

2lH] ARg-el A

!

).

"

~
Mo

=z]
=

€]

A

S|
=

FATH?, F 535 9014)= <A

S

2 E5EE

o)
o3
o

<a

)

o

HAl 8=

= O

5]

1]
Tdel o

A A8 FAKEH

)

ju

=
R

£1(2015)

21(2018)7}

-4

P

S,

S

FAH] 509 m]w

)

ol
=n
Hin
=K
<)
K
ol

K

o

i ool A i 7]

9]

ANME A B AdER] A= HAA

o7 Hrly

1

o]

Sk Al

T

sheleHe, ol

ARR Al A

}7] 91(2018)2] <Ak

=)
=~

B A
- 10 -

SR ez deAe TEAEY

WA om g A

<
=



s

&

<]

AZZA A4 A
st} o] 7

-

I e

S

A5

=

A Zdo] AFFerA R AY A72F

73 H]

-

R

o] 22y
BRADYY A= ALA

SP Tk,

IR ABgn] AE=7F vpEE 1988 2.0690 41 2007d 0.722
[e)

sho}ar

PR o™, 20161 0.84F A &2 H3
0]

o9} o] We =T

Ho}ok

°©

R X
woo o
oo ™ Of
of & e o
& =
0 —
T K@
% = # W
N T
B JI J
. Wl e w
To
G Tl T ol
= e
K = et
T 00
M EF YL
o Wil bl
° T i )
Woomr o ~
eow T
B 0
Jyozm oo
T TR W

_11_



A 3F dTFHHE

B Ao HAE Fig 1.3 o] 4942 Zd, A WA= dolE
T GAR, AP RIS FIo] XA 20181 AFHPE R
AEFAL AES FHEC Geo 7 Ay 7499 R Az
€7 QA BARTl mAE dTFS FAE] A R AmelA
2R Ak HolHE &3t dolHERE WSARS od, A

o Aoz AAdAE] FARHF= o] ¥ (dichotomous value)©] P =,
P

_12_



STEP 1. Occupadational safety and health survey data collection

4

STEP 2. Data extraction for the industry to be andlyzed

l

STEP 3. Data preprocessing

4

STEP 4, Logistic regression using SPSS 12

Fig. 1. Research procedure
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Table 2. Design Variables

Variable name Operational definition Type Scale
) Determine whether industrial accidents have O(No accident),
Accident occurrence D .
occurred 1(Accident)
) Maintenance cost of workforce related to safety
Manpower maintenance cost I Class
and health
Receipt cost for organization operation, office
Safety and health i 5 operr
o ) equipment purchase cost, office equipment 1 Class
organization operating cost .
purchase operation cost, etc.
Occupational Safety and Health Committee
Activity cost operating expenses, safety and health conference I Class
fees
Investment costs for hazardous machinery
Investment cost of safety protection devices, safety nets, safety railings,
facilities and protective personal protective equipment, industrial 1 Class
equipment ventilation facilities and soundproofing devices,
and other disaster prevention facilities
Safety and health training cost (instructor's
Educational cost allowance, etc.), purchase of training materials, 1 Class
commission and other fees
General health check-ups, special health check-ups,
Health checkup and health occasional check-ups, and facilities for health | al
ass
care cost promotion within the conpany (e.g. physical
training room, in-house medical center, etc.)
Work environment Cost invested in measuring the working
. I Class
measurement cost environment
* D: Dependent variable; I: Independent variable
Az ] A P RS areste] Bla 243817 98 Al
2R PARAE JFon R PR Axge Az A
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4.1. 7|

4.1.1. QA3 71E5A

Table 3.&= AZA7 114402 AdAE] FAgo ol Abgd et m gy
ol gt 7sFAZS AAStL vk EAAT, AA B2 28677 A
A FolA 54070 AP EelA] AP A ZF HABERA T 2,32770 A el A
© AR AE 7 BAEkA] 2kth A2 1,84470 A T 33570 AR
A AdAEZE s A, 1,509/ ARl e Ak AlEl7E i AEkA
ottt A 1,02370 AR T 20570 AR el A= AR A s 7 Al St
AL, 81871 Atdaell A= At Alsl7F LA skR] ok

Table 3. Number of industrial accidents (N=2,867)

Industry No accident Accident
All(2,867) 2,327 540
Manufacturing(1,344) 1,509 335
Construction industry(1,023) 818 205
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4.1.2. AZY9 MARAXEH]E 7|&FA

N

Azl AbdAe ool PARAAEN G FEe] V|EFAES
Table 4.9} Zth AA AxYe FHAEHE&oEE bAAE 4 HSAA
FA(3,4465HA)7F 7HE =A YERReH, thgo® Q1= fX1](2,223%F
), AZRAEAZ T8 (1,00058H) £A 2 e Qlth ol Al 9
gan], Qlv], AZ#En] T nlgo] V|EAo® Fof, e kR

¢

ZA G| 3457He), FE 1] (288ukY)), wWSH|(5165HY), A SN
(5635HeHet zolE Hel Zog yehdrh 1L ﬂ17l°d(300<ﬂ S YE
Aol A 2 B FA1Y 258182 1™ HA 8] (1Y
2,0079H) 8] HFFAAFO] FARSE AT Hol V|PYFF A &
dgh hddEA £ 2 #d vl &o] AA| s vlFo] w&EHA ARES
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Table 4. Descriptive Statistics of Explanatory Variables (N=1,844)

All 50~99 100~299 300~499
Variable Persons Persons Persons
Mean S.D | Mean S.D | Mean S.D | Mean S.D
Manpower
maintenance 2223 105.88 9.97 2591 3236 | 109.19 | 120.07 | 380.89
cost
Safety and
Health
o 345 14.77 1.96 8.36 478 15.77 14.71 44.14
organization
operating cost
Activity cost 2.88 10.55 1.78 9.29 4.05 10.67 9.69 19.46
Investment cost
of safety
facilities and 34.46 198.27 15.37 90.59 | 5833 | 302.89 | 125.81 | 264.41
protective
equipment
Educational
5.16 18.12 3.01 11.86 712 20.85 20.86 | 4342
cost
Health checkup
and Health 10.90 51.82 5.17 13.72 15.64 70.08 56.66 | 137.65
care cost
Work
environment
5.63 19.00 3.22 8.80 8.66 28.88 17.09 | 23.56
measurement
cost
Total 84.71 32593 | 4048 | 13395 | 13094 | 44873 | 364.89 | 727.90
Number of
1,844 1,152 611 81
samples(N)
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4.13. 2419 FARAAEHE 7=

el

Az vlasto], AAGe] A Hgol el HARAAENE I
2o 715 A Table 5.9 Zuh A4 HgAFHEo] 7 € g
oAl kA 9 B AR FAR1Y 792007 TR EkeH, o
2 ™A1y 55508keh)E vEsY. 29y Az e o2
WEH|(2,7408HY), ARG 82,6407 D)7 FARE H A EH] S

7

-

tlo
o

Z1ZHom, AR AZAGN](2,1505HY), 2 $E S n](1,7407
), 11,7209 =/ E HIAoh 53], w87 B2 FES AAS
= Zo] e n, o= Azl vl dAHdelM= d&A A V%
(FHRAWSH 7 A nSoR FIH, Fo FAHAVA AFEA] g
SHduFow Qs AAe AEH|Eo] @] WEoew dddrt E
g JMAEAZASYHE v 3] 2 HEASS Hol=H, o] 9A 22

=

oA Al FEA #He T A vaEs 24899 Fo83F
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Table 5. Descriptive Statistics of Explanatory Variables (N=1,023)

12 billion won

. All ~ less than | Over 50 billion won
Variable e
50 billion won
Mean S.D Mean S.D Mean S.D
Manpower
) 155.5 281.6 924 221.0 214.9 317.5
maintenance cost
Safety and Health
organization 21.5 59.1 11.8 38.1 30.6 72.5
operating cost
Activity cost 17.2 76.3 8.2 23.1 25.7 103.3
Investment cost of
safety facilities and 179.2 309.4 85.0 122.3 267.9 394.6
protective equipment
Educational cost 27.4 53.6 16.3 31.7 37.8 66.4
Health checkup and
26.4 55.8 14.2 27.7 37.9 71.2
Health care cost
Work environment
17.4 39.0 8.4 17.4 25.9 50.2
measurement cost
Total 444.6 | 691.64 236.3 373.28 640.7 847.82
Number of
1,023 496 527
samples(N)
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42. Az AT AAGARA AN Y BA

oo AR AAEH G FEEH AFAMNEAY ol AAE AR
71 $18 2A2E 3AEA S AFESto] Table 6.9F 2 A3E =E33
oh. FARATA I, FEHF AT A Hd AR 1,
g ARG 002 AAstel Reklvh dA 23 ARAES e
i AAATR=0.109)= TA4A IS Yepdtiy BR7]& ol ¢
A Mg E Fost AFsE 7HTa Yetgth AR oR, MA Az
e ddorE AABFESANL AF7E -0.085p < 0.0HE ALY
ol AR Gl M ERoem, tFor EEHITE 0.042p <
0.0DE F2 FFS 713k vk e FX o)X T AL 9 BT A
FA) 8] A-E 0.001(p < 0.05)E LreR} 238]8 ArdAs Al F S
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Table 6. Manufacturing (all)

B Wald Sig. Exp(B)
Manpower maintenance cost 0.001 1.248 0.264 1.001
Safety and Health organization

) 0.011 3.006 0.083 1.011

operating cost
Activity cost -0.042* 9.187 0.002 0.959
Investment cost of safety
facilities and protective 0.001* 5.915 0.015 1.001
equipment
Educational cost 0.011 2.628 0.105 1.011
Health checkup and Health care

-0.001 0.075 0.783 0.999
cost
Work environment measurement

-0.085* 57.593 0.000 0.919
cost

Nagelkerke R* : 0.109

* p < 0.05, ** p < 0.0l

FAFOR Az FREZ AHQJAEY HolFE& AHRI] A8, A
ZA AAES AAE2A ¢ FREE BT AR ZZA ¢ 5099
A Az AN E ZALE SAEA A, Table 7.3 o] A%
FR=0313)7F AA Az dnl Febxlom, Ag A FEH|(p < 0.01),
WY (p < 0.01), AZRAEAZAL](p < 0.0
A BF fFoe ghe YERTh FEE RS e, aAxE-a%
], A5G u = Aacdgel A FF AAVE s v
Sule] A9 FAAA 4T #AE depdlth o
AL A= Table 8.7} Zo] AXAF7E vlw A whe
ERlom, Mg A AARESHR(p < 0.01)%E

&
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S mFthal yERgth mpA ko 2 30091 o] AFe] Al Z oAl Table 9.
3 o]l AAAFIE 100~29990 A2 AFFAHRTE ES FH(R=0.258)=

S}, 2R Al E S5, ARARaRRY], 4984 =g 7)
AR AZY AAZAA AAAHNTL 8 By FAns 2AS
SAANE T3 E=EsGlt webA AR AR Fg, ot
AFEelM S mdel Bestar, T gy I Foske st By
Table 7. Manufacturing (50 ~ 99 persons)
B Wald Sig. Exp(B)
Manpower maintenance cost 0.001 0.074 0.785 1.001
Safety and health
o : -0.073 1953 0.162 0.930
organization operating cost
Activity cost -0.221* 9.670 0.002 0.802
Investment cost of safety
facilities and protective 0.002 0.441 0.507 1.002
equipment
Educational cost 0.065* 22.913 0.000 1.067
Health checkup and health
-0.101* 14.680 0.000 0.904
care cost
Work environment
-0.194* 24.156 0.000 0.824
measurement cost
Nagelkerke R* : 0.313

*p < 0.01
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Table 8. Manufacturing (100 ~ 299 persons)

B Wald Sig. Exp(B)
Manpower maintenance cost 0.001 0.302 0.583 1.001
Safety and Health

o ) -0.004 0.076 0.783 0.996

organization operating cost
Activity cost -0.023 1.429 0.232 0.978
Investment cost of safety
facilities and protective 0.001 0.283 0.594 1.001
equipment
Educational cost 0.001 0.005 0.946 1.001
Health checkup and Health

-0.004 0.582 0.446 0.996
care cost
Work environment

-0.066* 18.750 0.000 0.936

measurement cost

Nagelkerke R* : 0.164

*p < 0.01
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Table 9. Manufacturing (300 ~ 499 persons)

B Wald Sig. Exp(B)
Manpower maintenance cost 0.001 0.475 0.491 1.001
Safety and Health
o . -0.001 0.004 0.949 0.999
organization operating cost
Activity cost -0.007 0.072 0.788 0.993
Investment cost of safety
facilities and protective 0.010* 5.205 0.023 1.010
equipment
Educational cost 0.003 0.022 0.881 1.003
Health checkup and Health
-0.003 0.413 0.520 0.997
care cost
Work environment
-0.076** 8.702 0.003 0.927
measurement cost
Nagelkerke R* : 0.258

* p < 0.05, ** p < 0.0l
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4.3. 24 AT AAGARA AN Y BA

WA o¥ BAZ o] 98 2A2E HARNL AgEte] Table 10,
3 ge AIE LS T A LA el 2 A}
QA2 1, P AR 0o= MAskel FAstaTh A4l BRe A3
e s AAAFR=0.066= TAHA AL et v
o2 1} AN MENE fold A4 7tk vehe

Aoz da 714 ez e wSH Y AlF7F -0.054(p < 0.05)%

A g FE A0 P
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Table 10. Construction industry (all)

B Wald Sig. Exp(B)
Manpower maintenance cost -0.011** 6.050 0.014 0.989
Safety and Health

o . 0.008 0.367 0.545 1.009

organization operating cost
Activity cost 0.026** 4.713 0.030 1.026
Investment cost of safety
facilities and protective 0.001 0.131 0.718 1.001
equipment
Educational cost -0.054** 4.681 0.031 0.948
Health checkup and Health

-0.036 2.293 0.130 0.964
care cost
Work environment

0.050* 3.104 0.078 1.051
measurement cost

Nagelkerke R* : 0.066

*p <0.1, ¥ p < 0.05

g&oz, AA Y BP9 AolHe A¥RY] 3 AES
A S SAREY TEREER 2453 AR 1209 €9~5009 € 7

g ARG e ZAAY S HRA A Table 113 o] AXAF
(R*=0.156)7} A ALY oy =7]= skAgk vjwa] wFe FoFE ygto
o, Al 8l B FAR(p < 001), :FRE-RL N < 0.1)
7b Aol P4 4% AAE JERATh oo ® 5009 o ol
AR Aol A= Table 12.9F o] AAAF7F 1209 €9~5009 € v
B AMAEETE o B ghR’=0.065)S YEFWHOU, AR ATET Q1Y
T4 < 0.05)7F Azedel TAAA FIFE wH= FAow GRS
ot AR o FAabg E7F ARG ClA A [AE]7E A A3 e

W fel Zed Faghe 28 A d9E S

S -
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Table 11. Construction industry (12 billion won ~ less than 50 billion won)

B Wald Sig. Exp(B)
Manpower maintenance cost 0.011 1.086 0.297 1.011
Safety and Health
o . 0.051 1.700 0.192 1.052
organization operating cost
Activity cost -0.054 0.902 0.342 0.948
Investment cost of safety
facilities and protective -0.055** 12.238 0.000 0.946
equipment
Educational cost -0.030 0.291 0.590 0.971
Health checkup and Health
-0.164* 3.492 0.062 0.849
care cost
Work environment
0.138 2.043 0.153 1.148
measurement cost
Nagelkerke R* : 0.156

*p < 0.1, ** p < 0.01
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Table 12. Construction industry (over 50 billion won)

B Wald Sig. Exp(B)
Manpower maintenance cost -0.014* 5.707 0.017 0.986
Safety and Health

o . 0.003 0.025 0.874 1.003

organization operating cost
Activity cost 0.020 2.645 0.104 1.021
Investment cost of safety
facilities and protective 0.004 1.114 0.291 1.004
equipment
Educational cost -0.039 1.881 0.170 0.962
Health checkup and Health

-0.019 0.627 0.429 0.981
care cost
Work environment

0.043 2.049 0.152 1.044

measurement cost

Nagelkerke R* : 0.065

* p < 0.05
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Table 13. Significant Variables of Management Cost in Manufacturing and Construction industry

12 billion won ~

over 50 billion

All 50 ~ 99 persons | 100 ~ 299 persons | 300 ~ 499 persons less than 50
o won
billion won
Activity cost * Activity cost e Work environment | © Investment cost of
Investment cost of | * Health checkup measurement cost safety facilities
safety facilities and health care and protective
i ipment (+
Manufacturing and protective cost equi .( ) ] _
cost (+) *  Education cost (+) e Work environment
Work environment | «  Work environment rgurerren Gk
measurement cost measurement cost
Meanpower Investment cost of Manpower
maintenance cost safety facilities maintenance cost
Activity cost (1) and protective
. 1 t
Construction Education cost _ : b equt’;m[}ll
Work environment ?nec?lhea(itheck@
measurement cost o care

™)

* Note: (+) stands for the sign of coefficient that means the variables increasing the number of accidents.
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