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In construction work, it can be difficult to know the exact number of full-time workers, so the accident
rate is calculated using the approximate number of full-time workers. In addition, as the accident rate
E-mail : helden@hknu.ac.kr calculation is performed based on the assumption that the number of accidents is proportional to the
approximate number of workers, the reliability of the calculation result may be questionable. This
study proposed a new indicator for accident level based on the progress payment and the number of

Received : February 3, 2022 injuries. The accident-progress ratio, which can be calculated by simply dividing the number of injuries
Revised : April 22,2022 by progress payment, can replace the existing accident rate index or be used as an auxiliary indicator
Accepted : May 3, 2022 of the accident level. The correlation coefficient between the number of injuries and the progress

payment was higher than that between the number of injuries and the number of construction
workers. In addition, over the past 10 years, the accident rate has been increasing, whereas the
accident-progress ratio has showed a decreasing tendency. This might leave room for different
interpretations of the annual variation in the accident level in the construction industry.
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Table 1. Numbers of full-time workers, injuries, and progress payments, 2001~2019

Year Number of full-time workers Number of injuries Progress payments(constant price)
2001 2,446,714 17,127 87,851,874
2002 2,770,411 20,224 93,861,293
2003 2,651,839 23,071 102,238,714
2004 2,024,421 19,232 105,634,988
2005 2,137,895 16,248 107,416,206
2006 2,541,667 18,300 107,465,337
2007 2,893,284 19,385 111,109,056
2008 3,255,469 20,835 102,083,136
2009 3,230,462 20,998 103,844,003
2010 3,214,857 22,504 100,499,611
2011 3,078,649 22,782 94,111,459
2012 2,779,643 23,349 89,368,537
2013 2,565,217 23,600 98,522,198
2014 3,242,329 23,669 97,783,813
2015 3,350,933 25,132 102,642,611
2016 3,163,095 26,570 118,904,260
2017 3,053,452 25,649 132,474,572
2018 2,945,319 27,686 126,967,879
2019 2,496,422 27,211 124,044,752
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Table 2. Correlation coefficient between the number of injuries and full-time workers, and between the number of injuries and
progress payments

Correlation coefficient between Number of injuries &

Year Time span -
full-time worker progress payments Year
2001~2019 (19 year) 0.49 0.52 0.88
2010~2019 (10 year) -0.20 0.86 0.96
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Figure 1. Number of full-time workers and injuries by year Figure 2. Progress payments(constant) and injuries by year

3. Xifoli7|-3H|

AA71dE 7o = S AR 2 A 2 AolMs AlsidbaeE A7 0= U e A4Sl ol & Alsl71/4dH]
(APR, accident progress ratio)= 53T} Table 32 AL Af5l|7]/dv] e} Afof& 2] vl w-E LeRd Zo|t}. Al 7] /dH] <]
SelE Wl A7 1299 AsiAtr= skt Alstao] 7Fd =8k = 20191 o] A9, Ajs7]/dH]= 201219 0] 7}
7 =kt Bk el 7 A7 14 H17E Wb sl 20059(-28.7%)01 .0, 7H 24 sl 201219(23.2%) 01
oF. 9HH Zjof&-0] 739 7P WSk Sl 2008'9(0.64) .0, 7 =8I = 2019'(1.09)= Aol 7]/d ] oF H-2 2tol &
Bt

296  HRAEAZEEX|



New Construction Accident Index Based on Number of Accident and Progress Payments

Table 3. Accident rate and APR by year

Year Accident rate(%) Deviation APR f(person/Wtrillion) Deviation
2001 0.70 —12% 195 —8%
2002 0.73 —8% 215 2%
2003 0.87 10% 226 6%
2004 0.95 20% 182 —14%
2005 0.76 —4% 151 —29%
2006 0.72 -9%% 170 —20%
2007 0.67 —-16% 174 —-18%
2008 0.64 —-19% 204 —4%
2009 0.65 —-18% 202 —5%
2010 0.70 —-12% 224 6%
2011 0.74 7% 242 14%
2012 0.84 6% 261 23%
2013 0.92 16% 240 13%
2014 0.73 —8% 242 14%
2015 0.75 —6% 245 15%
2016 0.84 6% 223 5%
2017 0.84 6% 194 -9%
2018 0.94 18% 218 3%
2019 1.09 37% 219 3%
Average 0.79 212
4. XHali7| gH|2t XHolE Zef H|ul
Asfext Ash7]/duE Blaste] T2 YehH Figure 33 Ao, Afshadt As7]/dH]= vk o= FARE 4ok
Holut, 20159 o] Fofl= thE = Holal Qi ol 501, 20154 o] % Alsfe-2 S7FstR. o, Al dHl= A4
SH= Ak Hol1 Qi
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Figure 3. Comparison of accident rate and APR
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Table 4. Accident rate and APR, 5, 10, and 19 years of comparison

Accidnet-payment ratio

Time span Year Accident rate (person/Wrillion)
19 years average 2001~2019 0.79 212
10 years average 2010~2019 0.84 231
5 years average 2015~2019 0.89 220
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Table 5. Accident rate and APR, trend comparison

Accident rate APR
Time span Year
Slope Trend Slope Trend
19 years 2001~2019 0.01 up 2 up
10 years 2010~2019 0.03 up -4 down
5 years 2015~2019 0.08 up -6 down
5. 2 = 7 I- = |
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Table 6. Accident rate and APR, variation comparison

Time span Year Acciden rate APR
19 years 2001~2019 56% 13%
10 years 2010~2019 68% 8%
5 years 2015~2019 49% - 9%
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Table 7. Comparison of deviation between accident rate and accident-progress ratio

2001=1 2010=2 2015=1
Year Accident rate APR Accident rate APR Accident rate APR
A) (B) A (B) (A) (B)
2001 1.00 1.00
2002 1.04 1.11
2003 1.24 1.16
2004 1.36 0.93
2005 1.09 0.78
2006 1.03 0.87
2007 0.96 0.89
2008 0.91 1.05
2009 0.93 1.04
2010 1.00 1.15 1.00 1.00
2011 1.06 1.24 1.06 1.08
2012 1.20 1.34 1.20 1.17
2013 1.31 1.23 1.31 1.07
2014 1.04 1.24 1.04 1.08
2015 1.07 1.26 1.07 1.09 1.00 1.00
2016 1.20 1.15 1.20 1.00 1.12 091
2017 1.20 0.99 1.20 0.86 1.12 0.79
2018 1.34 1.12 1.34 0.97 1.25 0.89
2019 1.56 1.13 1.56 0.98 1.45 0.90
Average 1.13 1.09 1.20 1.03 1.19 0.90
STD 0.17 0.15 0.17 0.08 0.17 0.07
P(A=B) 0.56 0.05 0.13
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Table 8. Variation comparison of APR by accident type

Time span Year APR
Total Falls from eight Slips Cut/sever/stab Electrocuted
19 years 2001~2019 13% 26% -11% 476% —65%
10 years 2010~2019 8% 6% —5% 63% —45%
5 years 2015~2019 —9% -15% —4% 2% —23%
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