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- Sung-Chul Kim?

Abstract © In the inspection of workplace hazards/risk factors by specialized
institutions dedicated to safety management, inspection reports vary based on the
inspectors, who lack the authority to enforce improvement of workplace hazards/risk
factors. Thus, improvement and accident rates remain steady without decreasing. This
study performed a regression analysis on the relationship between improvement and
accident rates of categorized inspection items by classifying hazards/risk factors from
inspection reports submitted by a specialized safety management institution in
Chungbuk after inspecting 10 food and beverage manufacturers over the past three
years. The hazards/risk factors were classified into five categories: mechanical,
electrical, chemical, human, and environmental. The regression analysis revealed that
the improvement rate of hazards/risk factors inspected by the specialized safety
management institution influenced accident rates. To enhance improvement rates
based on these findings, this study prioritized the correction of the five most frequently
cited inspection items with the lowest improvement rates in each area. Based on these
inspection items, this study suggested a checklist for use in workplace safety
inspections of food manufacturers. This proposed checklist is expected to reduce
accident rates in food manufacturing facilities. Currently, guidance and inspection of
workplaces are mainly focused on accident rates rather than correcting hazards/risks.
Thus, accident rates remain unchanged as workplace risks are inadequately improved
according to the unique characteristics of each workplace. When conducting workplace
guidance and inspection, policy measures and inspection methods are warranted to
increase the improvement rate of hazards/risks.

Key Words : improvement ratio, accident ratio, harmful factor, special organization of
accident prevention
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Table 1. Comparative table on industrial accidents for last 5 years

Number of Accident

Economical loss
(Unit: 1 million)

Accident

Number of Number of . : lost work
Year . ratio Industrial
workplace workers Sickness ; : days
Sum Death Tnjury due o (%) Sum acmdent_ Indirect loss
. compensation ~ money
occupational
money
2017 2,507,364 18,560,142 89,848 1,957 79,449 32,083 0.48 22,180,190 4,436,038 17,744,152 47,355,044
2018 2,654,107 19,073,438 102,305 2,142 89,588 10,302 0.54 25,169,507 5,033,901 20,135,606 52,757,858
2019 2,680,874 18,725,160 109,242 2,020 92,932 14,030 0.58 27,646,799 5,529,360 22,117,440 54,544,623
2020 2,719,308 18,974,513 108,379 2,062 91,237 14,816 0.57 29,984,095 5,996,819 23,987,276 55,343,490
2021 2,876,635 19,378,565 122,713 2,080 101,182 19,183 0.63 32,264,700 6,452,940 25,811,760 60,492,479
Year-on-year 157,327 404,052 14,334 18 9,945 4,367 0.06 2,280,605 456,121 1,824,484 5,148,989
(%) (5.79%) (2.13%) (13.23%)  (0.87%) (10.90%)  (29.47%) (7.61%) (7.61%) (7.61%) (9.30%)
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[ Standards for Risk Assessment ]

(Medium)
12 (Low)

|Maintain tl
status._qu
# 1t is possible to maintain the status quo when the magnitude of importance does not change from “3* after improvement.

Likelihood of occurvence (Frequency) ~ Hazard severity (Strength)

@ Danger leading to death, major injuries or life threatening occupational disease
2 Injuries requiring medical treatment or diseases leading to disabilities

(@ Dangers leading to secondary accidents. injuries. injuries or diseases requiring
emergency treatment

(3 Occurs routinely or repeatedly
2) Possible to occur
(D Almost no possibility to occur

Current danger Danger
Clas“““‘"“"s Factors for hazard or  Cument safety = estimation and estimation and

s, i Measures to reduce dangers
(roces oo danger ‘measures decision & decmon aftel
im0 improvement

Data provided
and miscellanea

Tnspector : (Sign)|
Director (Sign)
(Sign)|

Fig. 1. Risk assessment report,

3.1 AR M

Qrdlake] AEVIEe A1 4 99 - 91
Q1] ther W -2 IFHBIE PO A
Abigell Al Qlek. shAR ARa 17 Al
skt 7130] SEo] 9K ghorl, A £ -
d 0019 AAe] B mAE AL et v
7} olRolA|x] gk gtk E AYF HA Aol Aw8
o] At Aol weh GARIA gol WAk
WAlshel AL Alslgel @S wAA ek uet
A ARl AlZE AR el ek B
9 ashet,

oA A4 Al WSk Sl Rl - 91F &
Q9] BA4L ukRA) gron], Aol e BE
%] Ashet vmstol Aot B EL Eom B
e 4 glek webd gt o] A ATk

FEA90] ebate] FE7|e] sk it 3
W B A AR ARE A% AR S
Aalgol 3 o Asfo] WESHE 491 107 Ab
e AFPOm, i AYFL Table 23} 2.

\l
—_
o
T
>

)
E

d

3.2 NI S8l - 9220 THME 24

AR 107) Abgiatel A5 HARTA
291 F04 714, A7), 8K, 12 @ 8 Hobd 57y
RO 47 WES ERATh A= 43 9 &
9l A7 7% tu] Hop#l HAR-L Table 33 2k

50

Table 2. Selecting workplaces with accident

2019 Accident

2020 Accident

2021 Accident

Company ratio ratio ratio
1 0.00% 1.85% 1.85%
2 1.14% 2.27% 2.27%
3 3.33% 1.67% 0.00%
4 5.56% 2.78% 0.00%
5 2.70% 2.70% 1.35%
6 3.41% 2.27% 1.14%
7 2.50% 1.67% 0.00%
8 4.44% 4.44% 0.00%
9 1.02% 0.00% 1.02%
10 1.82% 3.64% 1.82%

Table 3. Improvement rate compared
inspections for risk assessment

to the number of

machine electricity chemical

human environmental

Year  Company factor factor factor  factor factor
1 22.73 3.64 3.64 15.45 9.09
2 9.38 391 391 11.72 7.81
3 7.02 1.75 1.75 6.14 7.89
4 2.73 1.82 1.82 6.36 4.55
2019 5 427 0.85 0.85 7.69 5.98
6 420 2.52 252 2.52 2.52
7 333 1.67 1.67 4.17 417
8 6.67 1.67 1.67 5.83 5.83
9 6.67 2.50 2.50 5.00 5.83
10 8.40 1.68 1.68 10.08 10.08
1 8.85 1.77 1.77 7.08 442
2 5.69 1.63 1.63 6.50 6.50
3 15.70 331 331 14.05 10.74
4 15.93 2.65 2.65 8.85 9.73
2020 5 3.25 0.81 0.81 7.32 5.69
6 4.17 1.67 1.67 3.33 3.33
7 10.83 1.67 1.67 7.50 7.50
8 6.56 1.64 1.64 5.74 5.74
9 20.83 4.17 4.17 19.17 15.00
10 417 2.50 2.50 5.00 417
1 8.77 1.75 1.75 7.02 5.26
2 4.00 1.60 1.60 5.60 4.00
3 18.18 4.13 331 14.05 0.00
4 24.14 431 345 17.24 12.93
2001 5 12.20 244 244 13.01 11.38
6 10.00 4.17 4.17 9.17 7.50
7 22.40 3.20 3.20 14.40 12.00
8 20.49 4.10 4.10 18.85 16.39
9 5.83 1.67 1.67 6.67 5.83
10 8.33 4.17 4.17 10.00 10.83
4.4 11
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3} %)
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Table 4. Regression analysis results
Unstandardized Standardized

Model Coefficient Coefficient t(p) F(p) R?
B SE
(Constsnt) ~ 4209 0398 10.575™

. 39.601™"  0.586
‘mprr‘;‘t’ie;“em 0069 0011  -0765 6293

p<05, “p<01,

ok

p<001

6.00

v
=)
=)

y =-0.0696x + 4.2099
R? = 0.5862

B
=)
o

accident ratio
_hJ w
o o
o o
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o
o

0.00
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improvement ratio

Fig. 2. Analysis of improvement and accident ratio with
inspection results in 10 companies for 3 years,
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Table 5. Regression analysis results by factor

Unstandardized Standardized

Model Coefficient Coefficient t(p) F(p) R?
B SE 8
(Constsnt) ~ 3.607 0335 10775 34379 0.551
machine  -0.162 0028  -0.742 -5.863"
(Constsnt) ~ 4.061  0.524 77447 1912177 0.406
electricity  -0.838  0.192  -0.637 4373
(Constsnt) ~ 4.048  0.562 7198 16199 0367
chemical ~ -0852 0212  -0.605 4025
(Constsnt) ~ 4.071 0415 9.802""  32270™  0.535
human 0230 0041 0732 56817
(Constsnt) ~ 3.354  0.529 63457 87337 0237

environmental -0.188  0.064 -0.488 29557

p<.05, “p<.01, "p<.001

71AEoF AR F-E FEAGe] p=00004 34.379
2|2 Ho|w R=0.5512 55.1%2] AHzEe Ho|d
Fig. 337} 7).
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Fig. 3. Analysis of improvement and accident ratio in machine
factor with inspection results in 10 companies for 3 years,
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Fig. 4. Analysis of improvement and accident ratio in
electricity factor with inspection results in 10 companies for 3
years,
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Fig. 5. Analysis of improvement and accident ratio in chemical
factor with inspection results in 10 companies for 3 years,
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Sector

Inspection priority

Number of inspections

Install covers to the power transmission parts of machines and instruments.

27

Be compliant with atypical work safety rules

27

Machinery

Don’t remove interlock functions.

Beware of burns when handling high temperature materials.

Certify machines that were not certified for autonomous safety.

Beware of electric shock by touching the charging part of distribution panels.

Use waterproof lights in wet places.

Electricity

Install grounding where grounding is missing in facilities.

Beware of electric shock by movable electric power lines.

— ===~

Beware of electric shock by outdoor electrical facilities due to water leak.

Store hazardous substances in designated areas.

Attach safety labels on small size cleaning solvent containers.

Chemical

Don’t store hazardous substances more than daily usage.

Wear protective gear when using hazardous substances

Furnish MSDS where hazardous substances are used.

NN N WA=

Beware of collapse due to asymmetric loading of cargoes.

Restrict the use of damaged pallette.

-

Human

Don’t use broken ladders.

Manage the hygiene of personal protective box.

Beware of collapse due to overloading.

Install handrails to stairs with no handrails.

Install proper bridges over conveyor belts.

Environmental

Install mirrors at blind spots in the passage of loading/unloading machineries.

Beware of suffocation in confined spaces.

Do not make and use ladders.
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