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Abstract : Sparks cause most fire and explosion accidents in the manufacturing
industry during hot work, which ignites surrounding combustible materials. Such
incidents lead to high casualties due to suffocation from toxic gases and lack of
evacuation. Therefore, the government recently enacted and revised ‘"The Occupational
Safety and Health Act’ to prevent fires and explosions at work sites, incorporating legal
standards for fire observers, which are important in preventing accidents and the
spread of fire during hot work. However, there are notable shortcomings in conducting
professional cause analysis of these accidents and in aligning them with advanced
foreign legal standards. Additionally, there is a lack of literature review reflecting the
manufacturing industry characteristics. Despite the recent enactment and revision of
legal standards, gathering sufficient opinions and professional reviews remains
insufficient. To address these gaps, interviews were conducted with safety and health
workers, analyzing recent fire and explosion causes in domestic manufacturing
industries, and reviewing both domestic and international legal standards. Conclusively,
proposed improvement measures were centered on the professionalization of fire
observer education, enhancing their roles and authority realistically, and improving fire
observer placement and operation standards. Consequently, additional ‘Occupational
Safety and Health Act’ standards are necessary for fire observer education and defining
the government’s role. Second, precise legal standards outlining the role and authority
of fire observers are required. Third tailored fire observer arrangements and
management standards appropriate for varying work characteristics and company sizes
are required. This study emphasizes the importance of supplementing relevant legal
standards to prevent fire accidents in the manufacturing industry.

Key Words : fire and explosion accidents, characteristics of manufacturing industry,
focused group interview, fire observer education
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Table 1. Interview contents

Interview contents
Division
Literature review (From section 2.2) Reference Proposed contents
) ) 1) Opinions on the causes of insufficient professional education and
1) In-company fire observer education operation qualification management for fire observer in the workplace
2) In-company fire observer qualification management — - —
operation 2) Opinion on strengthening legal obligations of employers related to fire
observer education
Education
3) Possibility of fire observer professional education 3) Opinion about supervision when operating professional fire observer
through 4 hours of ‘Construction Industry Basics 5.7 13 education
Safety and health education’ T 4) Opinion about supervision when securing a place for practice/training
4) Necessity of professional education for fire observer for professional fire observer education
5) Opinions on the current level of hiring fire observer
. . . 5-1) Opinion on the cause of contract and daily worker placement
5) Fire observer role level required by the revised law 52) Opinion about job performance ability when placing workers and
Role 6) Realistically required fire observer role level daily workers
Auth/ori ty 6) Opinion on the change of fire observer recruitment criteria
7) Necessity of fire observer’s fire alarm authority in
case of emergency as per foreign law standards 7) Opinion for unclear reasons regarding granting fire watcher authority
8) Required authority for fire observer
8) Arrangement of multiple fire observer
8-1) Opinion on whether it is possible to assign one fire observer to
9) Clarification of fire observer placement criteria in a single hot work
Atrrangement the Occupational Safety and Health Act 8-2) Opinions on alternatives when deploying multiple fire observer is
/ required for single hot work
Management 9) Opinions on the addition of proviso clauses
10) Necessity for fire observer operating standards 10) Opinions on labor cost support by size of manufacturing companies
considering the size and work characteristics of | 7, 13, 14 |11) Alternative opinion on standards for placement of fire observer in
the company workplaces with frequent hot work
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Table 2. Interviewee
Academia / Larce Small &
Division Public institution o %m medium-sized
/ Consulting mpany enterprises
Total number 30 30 31
20s 1 1 2
30s 2 6 9
Age 40s 10 15 12
50s 11 8 8
60s 4 0 0
10 years or less 4 4 13
11~20 years 11 19 14
Career
21~30 years 11 7 4
30 years or more 4 0 0
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Table 3. Interview contents related to fire observer education

[1] Interview content & Causes in the workplace

Opinions on the causes of insufficient professional education and qualification management for fire observer

No mandatory by law

No accident, No need

Manager absence -

Academia / Public institution / Consulting 4.77* 3.30 4.00 -
Large company 4.77* 327 3.90 -

Small & medium-sized enterprises 3.77 2.84 4.68* -
Total 4.43* 3.13 420 -

Opinion on strengthening legal obligations of enployers related to fire observer education

[2] Interview content & Causes Mandatory legal education

for fire observer

Mandatory legal

qualification management - -

for fire observer

Academia / Public institution / Consulting 4.37 4.10 - -
Large company 4.00* 333 - -

Small & medium-sized enterprises 247 229 - -
Total 3.69* 323 - -

[3] Interview content & Causes

Opinion about supervision when operating professional fire observer education

Government Professional institution Business owner -

Academia / Public institution / Consulting 333 4.30% 373 -

Large company 3.40 4.40* 3.17 -

Small & medium-sized enterprises 3.77* 3.06 2.00 -
Total 351 3.91* 2.96

Opinion about supervision

when securing a place for practice/training for professional fire observer education

[4] Interview content & Causes

Utilization of Safety

Government Professional institution Business owner Experience Center
Academia / Public institution / Consulting 3.10 4.03* 4.03* 3.80
Large company 333 4.23* 3.03 4.07
Small & medium-sized enterprises 4.32% 348 2.06 3.68
Total 3.59 3.91* 3.03 3.85

Note. significant at * «=0.01, ** a=0.05, *** ¢=0.10
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Table 4. Interview contents related to fire observer role & authority

Opinion on the cause of contract and daily worker placement

[1] Interview content & Causes

No legal standards Simple work Cheap labor cost
Academia / Public institution / Consulting 4.33 3.87 4.43*
Large company 4.23 3.71 4.33*
Small & medium-sized enterprises 4.16 371 4.16%*
Total 424 3.78 4.31*

Opinion about job performance ability when placing workers and daily workers

[2] Interview content & Causes

Judgment of combustible material Check the alarm device Emergency evacuation guidance
Academia / Public institution / Consulting 1.80 1.83 2.27%*
Large company 217 2.03 2.86*
Small & medium-sized enterprises 1.90 1.97 2.42%
Total 1.96 1.93 2.52%

Opinion on the change of fire observer recruitment criteria

[3] Interview content & Causes

Full-time worker Contract worker daily worker
Academia / Public institution / Consulting 3.87 4.37* 2.13
Large company 3.07 4.00* 2.07
Small & medium-sized enterprises 4.03* 2.94 2.03
Total 3.66 3.76* 2.08
Opinion for unclear reasons regarding granting fire observer authority
[4] Interview content & Causes Because of judgment as Because of Limitations of daily |. Because to be scheduled for
manager’s duty worker judgment in emergency improvement and Changes in legal
standards
Academia / Public institution / Consulting 4.20* 2.77 3.93
Large company 4.30% 2.90 2.90
Small & medium-sized enterprises 3.94* 3.29 3.06
Total 4.14* 2.99 3.30

Note. significant at * a=0.01, ** ¢=0.05, *** ¢=0.10
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Table 5. Interview contents related to fire observer arrangement & management

[1] Interview content & Causes

Opinion on whether it is possible to assign one fire observer to a single hot work

Academia / Public institution / Consulting 343
Large company 3.50
Small & medium-sized enterprises 4.23*

Total

[2] Interview content & Causes

Opinions on alternatives when deploying multiple fire observer is required for single hot work

Strengthening measures to remove
combustibles and prevent scattering

Replaced by management supervisor
or safety manager

Academia / Public institution / Consulting 3.37 4.20*
Large company 4.17%* 3.53 .

Small & medium-sized enterprises 3.94* 3.16

Total 3.82 3.63

[3] Interview content & Causes

Opinions on the addition of proviso clauses

Thoroughly Inspecting fire hydrants
& placing fire extinguisher before

Temporary receiver and detection
sensor installation

fire work
Academia / Public institution / Consulting 3.60* 2.63 )
Large company 4.00*% 3.17
Small & medium-sized enterprises 4.23%%* 3.84
Total 3.95% 322

[4] Interview content & Causes

Opinions on labor cost support by size of manufacturing companies

Government Large company Change of policy
Academia / Public institution / Consulting 3.87 4.50* 1.93
Large company 3.90* 373 217
Small & medium-sized enterprises 4.32* 3.23 2.55
Total 4.03* 3.81 222

[5] Interview content & Causes

Alternative opinion on standards for placement of fire observer in workplaces with frequent hot work

Apply standards by zone

Apply temporary receiver Use of monitors

Academia / Public institution / Consulting 3.73 2.70 4.23*
Large company 4.67* 3.07 3.73

Small & medium-sized enterprises 3.77 4.19 3.81
Total 4.05* 333 3.92

Note. significant at * ¢=0.01, ** «=0.05, *** @=0.10
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Table 6. Structure to derive improvement measures for fire observer

Division Current Status(Interview) Eﬁgzr Causes Improvement measures
) ?L?alilgiz ii;?ndgze;relleitedﬂ\;gt ?g;clzz);t:gdas - Establishment and revision of legal standards

1) Insufficient professional training and it is not mandatory) rdu:fgc;g [rllrofessmnfrll i?ucatlr(;rtli ar.lnd
qualification management for fire q o gement operatio
observer in the workplace 5, |- Lack of dedicated staff and many concurrent Need & fossional

7. | positions [Opinions from small and - Need a support systerln or professiona
13, 14) medium-sized enterprises workers] management personne

2) Ambiguous legal obligations of - No mandatory legal standards for business . .

employers regarding fire observer owners regarding safety training for fire B Estal?lishn:jent anii rev1§10n of dleﬁal ls}tlan e(‘iiards _for
1. Educa training watchers special and regular satety and healt] lucation
tion T ..

3) Necessity of professional training for _ _ - Instltutl.onallzatlon _of training pl_aces for_
fire observer (Separate from - Currently replaced with completion of professional education and practice/training of
“Construction Industry Basics Safety ‘Construction Industry Basics Safety and Health| fire observer by professional educational
and Health Education’) 5 Education’No contents for fire observer) institutions

7’ — Separate education required through a — Required for operation including refresher
14" specialized institution (including education, Review of connection with ‘Local

4) Necessity of securing a B Fire Safety Experience Center’
practice/training location when - No government support system [Opinions from|
training professional fire observer small and medium-sized enterprises workers] |- Need support system led by the government and

related organizations

5) Opinions on the current level of hiring
fire observer Hiring dail s d low labo

- Hiring ly workers due to low labor costs | .
5-1) Frequent hiring of contract or daily — Impossible to complete continuous safety I(:Ifeer(eipteoat%olg/ioﬁﬁlnei;sa é:é)lrll(:t;ic(tmworker capable
workers (non-professionals) as fire education, only perform simple tasks
observer R ium-si i i
5-2) Insufficient ability to perform - Lack of dedicated staff and many concurrent S‘ﬁau and me;hum sized enterprises need to hire
2. Role duti " 5, iti L fi 1l and full-time employees to prevent concurrent
ties when assigned to contract or positions [Opinions from small an
/ L 7 . . . employment(legal standards)
. daily workers as a fire observer > mediumrsized enterprises workers]
Authority 13, 1
6) Decreased level of hiring fire observer
- Confusion between fire observer legal standards

7 Unclgsr lgfgl vi??ggf) ds arjtll?flf to and management supervisor legal standards |- Establishment and revision of clear duties within
gg;lﬁ;sgd with mana iment R4 (Duties) legal standards, such as prior duties of manager
sunervisor duties & — Need for sufficient duties for fire observer | related to fire prevention [Appendix 3]

pe within legal standards
- Strengthening legal standards related to removal
of combustible substances and prevention of

8) Necessity of deploying multiple fire . . . scattering
observer for single hot work - Negative atmosphere of deploying multiple fire

’57, observers to a single work - Requires support from available personnel such
> ) ) as management SUpErvisors
13, 14|- Need to consider various - - —

9) Necessity of additional review of application/improvement methods - Addltloqal proviso clauses related to prehmn}ary
proviso clauses related to the exclusion preparation(watering of ﬁr_e hyfirant preparation,
of fire observer deplovment placement around fire extinguishers, etc.)for

3. Arrange cployme initial response in case of emergency
me;lt - Need to review government-sponsored labor cost
Manage 10) Necessity of supporting labor costs - No government and large company support support system
ment for fire observer by size of measures for small and medium-sized ) .
manufacturing company enterprises related to labor costs Need to review the labor COSt Support System
hosted by large corporations in terms of symbiotic
7 13 cooperation
’1 4 ’ - Need to review detailed standards and ideas, such

11) Ambiguous standards for deploying
fire observer at workplaces with
frequent/concurrent hot work

- Deployment of multiple fire observer due to
industry environment (Inefficient opinion)

— Need to consider various application
/ improvement methods

as layout by workplace area (by area), and review
the enactment and revision of legal standards

- Need to consider support from available personnel
within the organization, such as management
supervisors
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