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Economic Analysis of Providing Personal Protective Equipment for

Residents near Chemical Plants

Don-Hee Han*, Young-Jae Chang**, and Min Soo Park*"

*Department of Occupational Health and Safety Engineering, Inje University
**Department of Management, Inje University

ABSTRACT

Objectives: To protect the health and safety of residents during chemical accidents, the governmental authorities
need to provide personal protective equipment (PPE) to citizens who desire it. This study aims to investigate
residents’awareness of PPE and perform an economic analysis on providing PPE to residents near chemical
plants prior to the establishment of a related law.

Methods: This study was carried out through a questionnaire completed by 600 residents composed of items
such as residents’awareness of PPE, what type of PPE they need, and how to purchase PPE. Economic analysis
(cost-benefit analysis) was conducted on providing PPE to residents near chemical plants on basis of the Gumi
City hydrogen fluoride accident of 2012.

Results: The results of the questionnaire showed that most residents recognized the need for PPE preparedness
for chemical accidents, in particular, for respirators. The level of expense that respondents were prepared to
shoulder to share the burden was $25. Except for chemicals of hazard level 2, the benefit of all kinds of chemical
accident preparedness considerably exceeded costs in the cost-benefit analysis on providing PPE. An estimated
government budget of $20 million per year would be required to provide PPE (hood-type mask) for all residents
within a one-kilometer radius of chemical plants in Korea, but only $5.8 million when residents share the
expenses.

Conclusion: The results of this study suggest that programs for providing PPE for residents near chemical plants
should be established by law.

Keywords: Personal protective equipment (PPE), chemical accident, cost-benefit analysis, chemical plant,
resident
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e Table 1. Frequency of accidents with chemical hazard
o
FAct. level

Chemical Hazards Level

1) AFdguEd e §lE(Hazard) 59 &5 2 3 n 5
695 AL ORI EZ- JQlE S et BEAdo] 7

Happened in the past 10 44 18 3
e vie) seteleel 1218k 3 TLCS0, 13 years
< olgsle] 7 SF9] SEHEA 4l & (Hazard)= Expected for the next 385 1692 692 1.15
BRSO 22 51 SEe el et > years ' —

Table 2. Severity of accident damages expected by professional advices with chemical hazard levels.

Chemical Hazard Levels

2 3 4 5
Severity by Professional Advices
sl (Advices 1) 0.02 0.13 1 7.75
s2 (Advices 2) 0.01 0.12 1 8.37
s3 (Advices 3) 0.01 0.11 1 8.94
s4 (Advices 4) 0.01 0.11 1 9.49
s5 (Advices 5) 0.01 0.10 1 10
Average Severity 0.01 0.11 1.00 8.91

*Each severity of accident damages is relative numerical size value compared to Hydrogen fluoride whose chemical hazard level is 4.
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Table 3. Respondents’awareness about PPE

Questions Answers N (%)
Yes 525/600 (88%)
57/600 (9%)

18/600 (3%)

Do you need
preparedness of PPE No
for chemical accidents? g not know

Respiratory

0,
protection 572/600 (95%)

What types of PPE are
needed against
chemical accidents?
(duplicate responses
possible)

Hand and arm
protection

Protective clothing250/600 (42%)
Foot protection 183/600 (31%)
<20,000(won)  99/600 (16%)
<30,000(won)  322/600 (54%)
<50,000(won)  106/600 (18%)
>50,000(won)  30/600 (5%)

Others 43/600 (7%)

275/600 (46%)

How much are you
willing to pay for PPE?
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Table 4. Estimated purchase expense of PPE Set with 2) HeojRy
combination of items in 2017 A BA6A o) (Benefit) HEL AR E

Purchase
expense

1 Full Mask + Clothing + Gloves 156,340 (won)
2 Half Mask + Clothing + Gloves 38,465 (won)
3 Full Mask + Gloves 133,340 (won)
4
5

Combina

. Combinations of PPE items
tion No.

Half Mask + Gloves 18,860 (won)
Hood Mask for Escape 37,000 (won)
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Table 5. Benefit for 5 years with chemical hazard level
Chemical Hazard Level 2 3 4 5
Benefit (won/person) 21,447 1,036,855 3,855,062 5,708,222
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