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Analysis of Business Cycle Factors and Occupational Accidents in
Construction Industry

Myungjoong Kim®* - Sunyoung Park’’

Abstract : This study analyzed the relationship between occupational accidents in the
construction industry and business cycle factors. Multiple regression analyses were
conducted to achieve the research purpose: additionally, time-varying parameter
estimations were performed to interpret the results. The results obtained for the
construction industry revealed a statistically significant relationship between
occupational accidents and wage increase rate, unemployment, construction starts, and
other factors. The wage increase rate plays a role in reducing occupational accidents
because efforts are made to prevent accidents owing to the increase in income loss due
to accidents and the demand for increased safety levels. The number of construction
starts affects occupational accidents with a time lag of 1 to 2 or 4 months; therefore, it
is likely to be used as a leading indicator for estimating fatal accidents in the construction
industry. This study highlighted the importance of monitoring socioeconomic changes
that could affect the working conditions of workers and workplaces, and production
activities in the workplace for the effective prevention of occupational accidents. This
study also reveals the necessity of developing a method to operate prevention projects
flexibly and the seasonality of industrial characteristics, particularly those of the
construction industry where the highest number of fatal occupational injuries occur.
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Table 1. Monthly data and sources
Variable Unit Source
Dependent Fatal occupational injuries  number of

variable  Non-fatal occupational injuries ~ person

KOSHA
Number of workplaces thousand oS

EA

Number of workers million
Male ratio in Workers %
Part time worker ratio %

Average work time per month hour

. million Statistics
Average income per month
won Korea
Production index 2015=100

Independent  Coincident Composite Index ~ 2015=100

variable Unemployment rate %

Value of domestic building

orders received trillion Bank of

. won Korea
Value of construction completed

Construction Start Area billion m*  Ministry of

G f housi Land,
ommencement O Ousmg 1’000 EA Iflﬁastmcture
construction and Transport

Dummy1(Since 2009)

0, 1
Dummy?2(Since 2014 March) ’
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Table 2. Descriptive statistics of variables

Variable Unit Min. Agerage Max. S.D
Fatal occupational injuries ™ f 14 4103 g0 1014
person

Non-fatal occupational ~— number of 615
injuries person

1,000 EA 8826 229.65 449.64 77.79

million

1,779.36 2,658 411.26

Number of workplaces

Number of workers 1.96 2.80 380 037
pepole

Male ratio in Workers % 89.04 91.07 9249 0.76

Part time worker ratio % 1.49 3.49 940 120

Average work time per month  hour  119.00 159.50 203.00 20.10

Average income per month rmwll)lgn 1.84 2.52 382 032

Production index ‘15=100 6543 104.14 16130 1791
Coincident Composite Index ‘15=100 97.60 10040 102.40 0.98

Unemployment rate % 2.60 3.51 5.00 046

Value of domestl_c building trillion 358 089 2545 384
orders received won
Value of construction trillion

completed won 5.60 891 1379 153

Construction Start Area  billionm®  3.05 848 1813 252

Commencement of housing 1.000 EA

construction 541 1517 2284 395
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—— Non-fatal occupational injuries === Fatal occupational injuries

Fig. 1. The occupational accidents in construction industry.
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Fig. 2. Construction start area and commencement of housing
construction,
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Table 4. Unit root test results of dependent variables

Variable Lag  Type t-value
Number of fatal occupational injuries 3 A 677
Number of non-fatal occupational injuries 6 A 356"

) Bk A=d A3} 23}, B=dH+34] 23, * Statistical Significance: 5%
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Table 5. Unit root test results of independent variables
Variable Lag Type t-value
Number of workplaces 6 B 537
Number of workers 6 A 339
Male ratio in Workers 3 B -1.70
(Difference of)Male ratio in Workers 2 B -1149°
Part time worker ratio in workers 4 A 320"
Average work time per month 5 B -1.68
(Difference of)Average work time per month 4 B -11.65
Average income per month 5 B -1.61
(Difference of)Average income per month 4 B -1022
Index of construction production 6 A -1.61
(Difference of)Index of construction production 6 A 932"
Coincident Composite Index 6 A 340
Unemployment rate 3 A =609
Value of domestic building orders received 6 A 294
Value of construction completed 4 B -3.49"
Construction Start Area 4 B -3.68"
Commencement of housing construction 1 B 941"
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Table 7. Variable and definition

Variable Definition
death Number of fatal occupational injuries
accident Number of non-fatal occupational injuries
workers Number of workers
male_prop Male ratio in workers
short_prop Part time worker ratio in workers
ncomp Number of workplaces
worktime Average work time per month
income Average income per month
prodindex Index of construction production
cei_cycle Coincident Composite Index
unemrate Unemployment rate
dm09 since 2009
dml4 since 2014 March
suju Value of domestic building orders received
kisung Value of construction completed
const_sqmt Construction Start Area
const_dong Commencement of housing construction
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accident, = 3, ANincome, + 3, Aworktime, + B;unemrate, + (3)
B,kisung, + B;const_dong, + [f;const_dong, _, +
Bncomp, + B,dm09+ Byt + 3, + &,

J. Korean Soc. Saf., Vol. 37, No. 6, 2022



Y MY 2
4. MEEMD
AP L8 AT ATAEA AR} S0} BAH
o gojujst Azkiol Gl 4714 29l Wak UFE
o Z7HE, AU, AR5 Z7He, HB0A, 7149, %

FE5SOR etk

Table 8. Analysis result of economic indicators and fatal
occupational injuries

Variable Coefficient p-value
d_income -0.3603 0.0000 ™
d worktime 1 0.0620 0.4427
d male prop 1 1.7823 0.2261
unemrate 44421 0.0042 ™
d prodindex 0.2462 0.0000 ™
const_sqmt 0.8855 0.0089
kisung_1 2.6191 0.0000 "
const_dong 2 0.3966 0.0549 ~
const_dong_4 0.6500 0.0005 ™
dml14 -3.0161 0.2430
(Intercept) 23.8430 0.0210 ™
t -0.0979 0.0000 ™
Adjusted R-squared 0.3618

F-statistic: 11.98 on 11 and 202 DF, p-value: < 2.2e-16
Statistical Significance: ™ 1%, ~ 5%, * 10%
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Fig. 4. The time varying parameter estimations of average
work time,
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Table 9. Analysis result of economic indicators and non—fatal
occupational injuries

Variable Coefficient p-value
d_income 4611 0008 ™
d_worktime 1.424 0.502
unemrate 247.003 0000 ™
kisung 74.006 0000
const_dong 56.189 0000 ™
const_dong 3 15.676 0001 ™
ncomp 0.779 0040
dm09 163.577 0014 ”
(Intercept) 809.245 0008
t -1.567 0000 ™

Adjusted R-squared 0.7613
F-statistic: 76.5 on 9 and 204 DF, p-value: < 2.2e-16

Statistical Significance: *** 1%, ** 5%, * 10%
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