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The Prediction of Industrial Accident Rate in Korea: A Time Series Analysis
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Purpose: The purpose of this study is to predict industrial accident rate using time series analysis. Methods: The
rates of industrial accident and occupational injury death were analyzed using industrial accident statistics analysis
system of the Korea Occupational Safety and Health Agency from 2001 to 2014. Time series analysis was done
using the most recent data, such as raw materials of Economically Active Population Survey, Economic Statistics
System of the Bank of Korea, and e-National indicators. The best-fit model with time series analysis to predict
occupational injury was developed by identifying predictors when the value of Akaike Information Criteria was
the lowest point. Variables into the model were selected through a series of expertises' consultations and literature
review, which consisted of socioeconomic structure, labor force structure, working conditions, and occupational
accidents. Results: Indexes at the meso- and macro-levels predicting well occurrence of occupational accidents
and occupational injury death were labor force participation rate for ages 45-49 and budget for small scaled work-
place support. The rates of industrial accident and occupational injury death are expected to decline. Conclusion:
For reducing industrial accident continuously, we call for safe employment policy of economically active middle
aged adults and support for improving safety work environment of small sized workplace.
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Table 1. Indexes and Calculation Formulas of Socioeconomic, Industry, and Labor Structure, Working Condition, and Policy

Items Index

Calculation formulas

Socio- Gross Domestic Product per capita
economic Economic growth rate (Real GDP)
structure

Industrial Production Index

Labor Income Shares

-GDP/Population

-{(the real GDP of current year — the real GDP of previous year) / the real
GDP of previous year} x 100

-An economic indicator that measures the real production output of
manufacturing, mining, and utilities.

-{Employee income / (Employee income + operating surplus)} X100

Industrial Legislators, senior officials and managers (% of total workers) -The share of legislators, senior officials and managers who are workers,
structure  Professionals/technicians and associate professionals (% of total workers)  -The share of professionals/technicians and associate professionals who
are workers,
Craft and related trades workers (% of total workers) -The share of craft and related trades workers who are workers,
Clerks (% of total workers) -The share of clerks who are workers.
Skilled agricultural, forestry and fishery workers (% of total workers) -The share of skilled agricultural, forestry and fishery workers who are
workers,
Plant and machine operators and assemblers (% of total workers) -The share of plant and machine operators and assemblers who are
workers,
Labor Labor force participation rate, total (% of total population ages 15+) -The proportion of the population ages 15 and older that is economically

structure

Labor force participation rate, female (% of female population ages 15+)

Labor force participation rate for ages 15~19 (% of total population ages 15+)
Labor force participation rate for ages 20~24 (% of total population ages 15+)
Labor force participation rate for ages 25~29 (% of total population ages 15+)
Labor force participation rate for ages 30~34 (% of total population ages 15+)
Labor force participation rate for ages 35~39 (% of total population ages 15+)
Labor force participation rate for ages 40~44 (% of total population ages 15+)
Labor force participation rate for ages 45~49 (% of total population ages 15+)
Labor force participation rate for ages 50~54 (% of total population ages 15+)

Labor force participation rate for ages 55~59 (% of total population ages 15+)
Labor force participation rate for ages 60~64 (% of total population ages 15+)
Labor force participation rate for ages 65+ (% of total population ages 15+)

Employment rate
Employment rate, female
Unemployment, female (% of female labor force)

Temporary employee (% of total employee)
Part-time employee (% of total employee)

Working 5-day work week policy
condition Working hours per month

Total wages
Union density (% of total eligible employees)
Average working hours per month
Working hours per week
Average annual hours
Total wage growth rate

Average working years

Policy Yearly budget for small scaled workplace support

Yearly budget for improving safety awareness

active
-The proportion of the female population ages 15 and older that is
economically active
-The proportion of the population ages 15~19 that is economically active
-The proportion of the population ages 20~24 that is economically active
-The proportion of the population ages 25~29 that is economically active
-The proportion of the population ages 30~34 that is economically active
-The proportion of the population ages 35~39 that is economically active
-The proportion of the population ages 40~44 that is economically active
-The proportion of the population ages 45~49 that is economically active
-The proportion of the population ages 50~54 that is economically active
-The proportion of the population ages 55~59 that is economically active
-The proportion of the population ages 60~64 that is economically active
-The proportion of the population ages 65+ that is economically active
-{(Employed working age population/Working age population

(15~64 years))} x 100
-{(Employed working age female population/Working age female
population (15~64 years))} x 100
- The share of the female labor force that is without work but available
for and seeking employment.
- (Number of temporary employees / Number of employees) x 100
- (Number of part-time employee / Number of employee) x 100

-Yes/No for 5~day work week policy

-Number of working hours per month

-The total sum of gross earnings prior to deductions during a calendar
year

-The percent of a number currently enrolled as members as a proportion
of all those employees potentially eligible to be members

-Average of number of working hours per month

-Number of working hours per week

-Average annual hours actually worked per worker

-{(the wage of current year - the wage of previous year) / the wage of
previous year} X 100

-Average of working years

-Yearly budget for small scaled workplace support by Korea
Occupational Safety and Health Agency

-Yearly budget for improving safety awareness by Korea Occupational
Safety and Health Agency

H(AIC=09.01), Z=57T% PH9 45~494 BALEH7H
(AIC=00.26), 2227 99| 52T 28(AIC=69.98)
o]t} ‘PFAFEAFAPGI0RHIE ol T3] Ax=nt T
= W AIGE= 26.770103L, 7 Q=R A& FY Al AIC 7k
o] HoA|= t & A &= AITE Jd] HYGA F AR &
AL BI&(AIC=10.73), =57 999 50~544] A SE
A7HE(AIC=24.87), 2F7 9 H9] YPFFTZAF(AIC=
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Table 2. Akaike Information Criterion (AIC) According to Socioeconomic, Industry, and Labor Structure, Working Condition, and
Policy for Time Series Model Selection

AIC
Tiadles Industrial Occupational
accidents per  injury death per
10.000 100,000
Year Year 84.50 26.77
Socio- Gross Domestic Product per capita 86.37 27.58
economic  Economic growth rate (Real GDP) 8591 27.73
structure Industrial Production Index 85.79 2791
Labor Income Shares 86.46 27.45
Industry Legislators, senior officials and managers (% of total workers) 77.52 28.76
structure Professionals/technicians and associate professionals (% of total workers) 85.81 27.62
Craft and related trades workers (% of total workers) 69.01 26.04
Clerks (% of total workers) 75.91 10.73
Skilled agricultural, forestry and fishery workers (% of total workers) 75.30 27.70
Plant and machine operators and assemblers (% of total workers) 86.50 26.23
Labor Labor force participation rate, total (% of total population ages 15+) 86.02 28.73
structure Labor force participation rate, female (% of female population ages 15+) 84.58 28.26
Labor force participation rate for ages 15~19 (% of total population ages 15+) 83.06 27.07
Labor force participation rate for ages 20~24 (% of total population ages 15+) 86.49 26.59
Labor force participation rate for ages 25~29 (% of total population ages 15+) 86.12 26.56
Labor force participation rate for ages 30~34 (% of total population ages 15+) 83.76 28.77
Labor force participation rate for ages 35~39 (% of total population ages 15+) 85.21 2797
Labor force participation rate for ages 40~44 (% of total population ages 15+) 82.95 28.68
Labor force participation rate for ages 45~49 (% of total population ages 15+) 66.26 2523
Labor force participation rate for ages 50~54 (% of total population ages 15+) 72.57 24.87
Labor force participation rate for ages 55~59 (% of total population ages 15+) 82.20 28.74
Labor force participation rate for ages 60~64 (% of total population ages 15+) 68.95 25.99
Labor force participation rate for ages 65+ (% of total population ages 15+) 78.92 25.56
Employment rate 85.82 28.77
Employment rate, female 84.47 27.64
Unemployment, female (% of female labor force) 86.25 24.95
Temporary employee (% of total employee) 76.74 27.04
Part-time employee (% of total employee) 80.29 27.62
Working 5-day work week policy 86.33 26.53
condition ~ Working hours per month 86.50 24.40
Total wages 80.04 28.59
Union density (% of total eligible employees) 69.68 27.14
Average working hours per month 86.34 23.14
Working hours per week 86.49 2517
Average annual hours 75.15 27.61
Total wage growth rate 86.43 28.74
Average working years 80.27 26.54
Policy Yearly budget for small scaled workplace support 86.07 18.74
Yearly budget for improving safety awareness 86.28 28.63

799e] 45-494] AABEF WL IS o, AICh A FAIAAS F5Ih 2 L AFRES AATIE
00.260% 71F A BolHaL RPAHHL 97208 A 2 FoErhe S & T o™ 45~404] BAZF S
FFEA. 2718 Vool Aw wide] ofstee gl o s 27 &
A= AATILTHS o] 431 AbAIE A ERFA Y,  o]EQon Y =T AN 45-494] BAZF Wrkeol
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L 3718t vie WY 50,5908 o &Hth(Figure 1), JtH(Table 4). Y13} Y, &) REo]l4 __'2_78151:11-]7;"_[_ By

per 10,000 g g -
20‘01 I ZOIC'J I ZE‘I'.I‘; I 2007 ZDID"Q I 2011 23 I 20‘1'.! I J-!'ZII‘.r 2001 I ?E‘::B 2005 20".'!.!’ I 2009 20‘11 I 2013 25 I 2".“1.’
Y1 Y2
Year '01 '02 '03 '04 '05 '06  '07 '08 '09 "10 '11 '12 13 14 '15 '16 '17
Y 77.0 775 89.6 849 772 769 720 710 705 695 650 593 594 533
Y: 847 799 787 817 786 746 731 700 684 668 0651 622 588 575 540 529 512
Y, 784 781 852 821 812 758 732 700 717 697 656 628 601 524 526 518 505
Y=Y=Industrial accident per 10,000 by year; Y1=The predicted model using industrial accident per 10,000 by year;
Y,=The predicted model using industrial accident per 10,000 by year and labor force participation rate for ages 45~49 by year.
Figure 1. The Predicted Incidence Rate of Industrial Accident for 10,000.
Table 3. The Parameters of the Predicted Model for Industrial Accident per 10,000
Variables Estimate Standard error t P
Y, (Constant) ﬁ; 4,381 616.5 7.11 <.001
R’=818 Year g, 2147 0.307 699 <.001
Auto-regression coefficient (5 0.233 0.293 0.79 442
Durbin-Watson Statistics (DW=1.520) Pr<DW (p=.141) Pr>DW (p=.859)
Y, (Constant) @Ao 1,464 4911 2.98 010
R’=972 Year B, 0450 0.287 -1.62 128
X (labor force participation rate for ages 45~49 by year) 8 -6.155 0.926 -6.65 <.001
Auto-regression coefficient é -0.163 0.274 -0.59 564

Durbin-Watson Statistics (DW=2.051) Pr<DW (p=.370) Pr>DW (p=.630)

Y:=The predicted model using industrial accident per 10,000 by year;
Y,=The predicted model using industrial accident per 10,000 by year and labor force participation rate for ages 45~49 by year,
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Fola Ak olibe F71e gl
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FAE Bof vl
Qo] ATEANGE A UA
S A= SIS 95% A FFTo] F

1
2017

2001 2000 2005 2007 2009 2011 2013 2015 2017 2001 2003 2005 2007 2009 2011 2013 2015
Y, Y2
Year '01  '02 '03 '04 '05 '06 '07 '08 '09 '10 '11 "12 '13 '14 '15 '16 '17
Y 123 114 124 124 107 96 91 87 82 78 79 73 71 58
Y, 126 120 114 113 110 101 94 89 84 79 75 72 66 62 55 50 45
Y, 127 119 116 117 112 94 90 86 85 83 78 72 67 59 55 50 45

Y=Occupational injury death per 10,000 by year; Y1=The predicted model using occupational injury death per 100,000 by year;
Y,=The predicted model using occupational injury death per 100,000 by year and the budget for health and yearly budget for small
scaled workplace support.

Figure 2. The Predicted Rate of Occupational Injury Death for 100,000.

Table 4. The Parameters of the Predicted Model for Occupational Injury Death per 100,000

Variables Estimate Standard error t P
Y, (Constant) B, 1,021 78.4 13.02 <.001
R*=942 Year B, 0504 0.039 1290 <001
Auto-regression coefficient QAS 0.358 0.282 1.27 224

Durbin-Watson Statistics (DW=1.541) Pr<DW (p=.151) Pr>DW (p=.849)

Y2 (Constant) B, 73417 87.66 838  <.001
R*=.980 Year B, ~0.360 0.044 822 <.001
X (yearly budget for small scaled workplace support) Bs -0.146 0.040 -3.71 .002
Auto-regression coefficient é -0.015 0.277 -0.05 960

Durbin-Watson Statistics (DW=1.862) Pr< DW (p=.241) Pr>DW (p=.759)

Y=Occupational injury death rate per 100,000 by year; Y;=The predicted model using occupational injury death rate per 100,000 by year;
Y,=The predicted model using occupational injury death rate per 100,000 by year and yearly budget for small scaled workplace support,
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