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ABSTRACT

Objectives: The purpose of this study is to understand the impact on accident reduction by analyzing the
policy effectiveness of an industrial accident prevention clean workplace support project targeting the
construction industry.

Methods: In this study, DID and PSM models were used to analyze workplaces receiving and not receiving
financial support based on the status of industrial accidents in recent years and the status of the workplaces
by year.

Results: The research results show that meaningful effects continued to occur in terms of reducing accidents
and increasing employment.

Conclusions: In this study, we show the effectiveness of the clean workplace support project, one of the South
Korean government's financial support projects in the field of occupational safety and health focusing on the
construction industry. Financial support projects such as clean projects should be further expanded based on

Original Article

the results of this study.

Key words: DID, disaster reduction, effectiveness, financial support project
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Table 1. Number of business sites supporting clean business in the construction industry

Total 2013 2014 2015 2016 2017
Construction industry 7,349 311 1,047 1,796 1,815 2,380

All business 35.809 8,888 7,581 6,750 6.566 6.024
Construction industry 2052 3.50 13.81 26.61 27.64 39.51

proportion (%)
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Table 2. Status of accidents at worksites supporting clean projects in the construction industry

Supported workplaces

Unsupported workplaces

Year Total 2013 2014 2015 2016 2017  Total 2013 2014 2015 2016 2017
Number of 5519 311 1047 1796 1815 2380 235949 43048 44438 55936 49,527 43,000
Work workplaces
places Number of
e 43826 2142 7910 11385 10,444 11,945 1186410 204,500 256,082 311,687 240,772 173,469
Number of 4435 g7 145 302 312 341 35258 5783 6295 8013 8274 6876
accident injuries
Permil 1544 167.2 1385 1682 171.9 1433 1494 1343 1417 1433 167.1 159.9
Accident rate 259 243 183 265 299 285 297 283 246 257 344  3.96
Falling 278 12 38 8 70 8 11,550 1,919 2103 2568 2,670 2,286
Injuries  Falling share ~ 24.49 23.08 2621 27.15 2244 2346 3276 3318 3341 3205 3227 3325
Permil 378 386 363 457 386 336 490 446 473 459 539 532
Scaffold Faling 17 - - 6 7 4 2003 338 360 474 413 418
Scafidd Faling 450 0 0 199 224 117 568 58 572 592 49 608
Permil 23 0 0 33 39 17 85 7.9 8.1 8.5 83 9.7
Number of _
o OB 1 2 1 1 269 42 49 45 65 68
Permil 07 322 0 111 055 04 1.1 098 1.1 08 1.3 1.6
Death rate 114 467 0 176 096 084 227 205 191 144 27 39
Falling 5 1 - 2 1 1 218 39 40 36 53 50
Deaths :
Permil 07 322 0 111 055 04 0.9 0.91 09 064 107 12
Scaffold Falling 0 - - - - 0 53 1 14 5 13 10
Scaﬁ;’:]‘lrza”mg 000 O 0 0 0 000 1970 2619 2857 1111 20 1471
Permil 0.0 0 0 0 0 00 02 026 032 009 026 02
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Table 3. Comparison of characteristics of supported and unsupported work places

2013 2014 2015 2016
Supported  Unsupported  Supported Unsupported  Supported  Unsupported  Supported  Unsupported
Average 6.9 2.9 7.5 3.1 6.3 3.0 5.7 2.3
gtandta.rd 48 15.9 6.3 10.4 8.2 8.1 53 6.2
Number of eviation
workers Median 6 1 6 1 5 1 4 1
Minimum 1 0 0 0 0 0 0 0
Maximum 25 10,120 61 5,027 102 1,815 67 1,815
Average 158.5 257.6 310.0 261.0 289.5 253.5 325.1 276.6
Standard
Sur\{ival Deviation 71.8 234.5 86.1 238.4 69.1 191.8 71.3 197.1
E’g;‘;‘;' Median 145 235 295 236 288 232 311 255
Minimum 43 0 90 0 45 0 99 0
Maximum 448 15,585 1,041 15,950 598 7,356 789 14,793
2. AT 2} gttt $83% 2 A YPS Yulsk= A A
1)DID(difference—in—differences (ESNDEES o] AHeolA AY, =Y, Y, T I3t
= AFolA= ARG E2 A d 25T TAsh= 52t AP E AY, =Y, ¥, =9
Aol A7t ATl WE AIGL HASHY] BG4 syl AA9] 97 Dw] ARG, 1A
e EAM BAZIEQ ofFAE B4 wYS BEY 2 Av,—v,— v, NOR FHo| AL =3 >
oh OlFAE 24 BYe F YW Y G Aole £ o oy P HYS FeHom Bk I
Hohiet] 983 J]olth. B Aol VAL A Jeiguke] Abgviel BATe] Apist 7o)
A AGFES A treatment), PIAGAR] ZolQl AAY=AY,-AY,=(¥,~ ¥,)—(¥,— Y,)E °I
F=o| A X control group).2 F-EIITH XY asjo} i},
QS 5 AT AL olF AU 4 S asln anve] 49, Wedalol et g
ZtolQl v, —

vE AE S ek S, @ A sjo) A3t golgks JulolA ojgh e B2 DID
A9 A - g Azke] Bafe] ofgt WSHE WA X ekl ek ole} Z& de the Figure 13} Zo] A

spi i 57 ARigel A9, AN B BRE we 4 9k
SN oI 2lstel WY S ork, Aol slwael DID RHIAE A A9 ool et
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AUEA A48 Aurhel olaWshy 87 Ws) 5 | W x (REee] A9 1, BAYE] A 0),
Astel WY & Ak T QLAY S & @ A7) st Ho] W Y, G2 A A
312 W] Ysto] QO] S ol AIK] A3 () e o]z AlHe] Tl 1) W £ Tol xx = E

o)
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Table 494 HFADEO] Az HZ s zkz
Yy, Y,eh okal, BARTY A A e v, v, Y=08,+8.X,+8,X,+ B8, XX, +e (1)
Table 4. Calculation of the effect on the supported work places.
Categories Before processing After processing Difference
Treatment group Y, Y, AY, =Y, - Y,
Control group Y, Y, AY,=Y,—Y,
AAY =AY, - AY,
Difference AY,=Y,—Y, AY,=Y,— Y, =AY, - AY,

=(Y,—Y,)—(Y,—Y,)
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Effect of natural decrement
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Treatment effect
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Figure 1. Concept of the DID analysis model
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Figure 2. Structure of analysis data
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Table 5. Comparison of characteristics of supported and unsupported work places (matching data)

2013 2014 2015 2016
Supported  Unsupported  Supported  Unsupported  Supported  Unsupported  Supported  Unsupported
Average 6.9 6.7 7.5 6.9 6.3 5.6 5.7 5.1
Standard
Number  Deviation 4.8 5.5 6.3 7.8 8.2 7.6 5.3 5.5
of Median 6 6 6 6 5 4 4 4
workers
Minimum 1 0 0 0 0 0 0 0
Maximum 25 46 61 314 102 135 67 103
Average 158.5 163.9 310.0 311.5 289.5 295.8 325.1 328.4
Standard
Surv_ival Deviation 71.8 87.7 86.1 147.5 69.1 126.9 71.3 110.0
?;”OC; Median 145 145 295 292 288 287 311 310
ays,
Y Minimum 43 7 90 2 45 0 99 1
Maximum 448 550 1041 2430 598 1604 789 1472
Supported workplace Unsupported workplace
£
2 &
g g%
£ ( £y
-0 3
o0 O‘Oﬂﬂ o D;,!OE o] 0‘010 0 0‘015 0 0‘020 = o] IUU I 0 Iﬂ4 I o II]E ' o ‘I|2
Supported workplace (Mached) Unsupported workplace (Mached)
e g
I3 s B
: e e
8 I
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Figure 3. Distribution of propensity scores before and after matching between supported and unsupported workplaces (2013)
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Figure 4. Distribution of propensity scores before and after matching between supported and unsupported workplaces (2014)
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Figure 6. Distribution of propensity scores before and after matching between supported and unsupported workplaces (2016)
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Table 6. Regression coefficient for the effect of clean project support

Accident Reduction Accounting Factor (Unit: person)

Year All Scaffold falling Fatal accident Non-—fatal accident
2013 0.1082%** -0.0011 0.0022 0.1061%**
2014 0.0863*** 0.0026 0.0000 0.0863***
2015 0.1153%** 0.0073*** 0.0009 0.1144%x*
2016 0.1128%** 0.0089*** -0.0004 0.1132%**

(Note: ***: 0.1%, **: 1%, *: 5%; 10% statistically significant at significance level)

A 2a SRl A9 BARCR ojst wut 9
o BARRALT AL 7h SRME SAHCR §
ot wIh Yok & 4 ek a3, wlA gold A
At Ah SdoldE 2UAY AU AR 2013,
20149500 EAZoR ot AuE Hol| gk
glott, 2015, 2016490l EAH O Rt Anes
Uehin glon SRt Skt ARe Holu
olo} 2] A go] HlA Wol At 74wt
AAHon U glee gl 4 At

S|
A1

2. SEAIY X[EAEES 18 B7t &1t
24499 A9, A Asita 58Ik BAAAH,
PSM WA= E AR8ot n=2013, 2014, 2015,
201699 47/ Z¥zte] tisf DID &4 AAISHS
ot &4 ndxo digh 1837 83 £42 Z2%
% Z7KE)oll Histe] DID £4S 535kt

Table 72 2013~20169 224+ & &7l it
BAANE AT HolA IPAG e SHA
A ARG v A LAFAR ol gt E2A; = S
7S ougith. &, 20134o) SAFE A YA
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Table 7. Regression coefficient for the effect of clean project
support

Accounting factor for increase in the

Year number of workers (unit: persons) (3, )
2013 0.0119

2014 -0.0512

2015 -0.5564***

2016 0.0093

(Note: ***: 0.1%, **: 1%, *: 5%; 10% statistically significant
at significance level)
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