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Introduction

Safety is still a significant issue in the mari-
time industry since accidents continue to pose
a threat to the lives of personnel on the ships
(Sha, 2020). Safety involves the control of the
hazards, ensuring they do not exceed their ac-
ceptable risk level and eliminating the inci-
dents that may lead to physical injuries, health
complications, loss of money and even death
(Akindehin et al, 2015). In maritime context,
this entails the safety of personnel in the ves-
sels through alleviating risks and reducing pos-
sible damages (Francisco, 2023). The problem
of maritime accident prevention, in its interna-
tional context, accentuates the necessity to pro-
tect seafarers and ship workers (International
Maritime Organization, 2019a). The Interna-
tional Maritime Organization (IMO) supports
safety principles of ship management across
the world and puts emphasis on a safety culture
based on risk evaluation, compliance with cor-
rect procedures, and sufficient training via the
International Safety Management (ISM) Code
(Kantharia, 2023). In spite of such efforts, mar-
itime activities still result in severe injuries and
deaths (Soner & Celik, 2020). The safeguarding
of the rights of workers towards safe and se-
cure working environments is emphasized by
the United Nations Sustainable Development
Goals (SDG), specifically under Goal 8. It high-
lights the need to ensure that safety measures
are fulfilled by maritime institutions by all pos-
sible means (United Nations Development Pro-
gramme, 2025).

Shipboard confinements are still one of the
areas that pose the highest level of danger.
They are hazardous due to factors such as poor
ventilation, limited access, lack of oxygen, and
human error that cause many injuries and
deaths (Soner & Celik, 2020; Sakar, Buber,
Koseoglu, and Toz, 2022). Despite tight training
and policies, accidents still happen in ships' en-
closed spaces (Marine Insight, 2021). As an il-
lustration, in 2023, three crew members of the
MV Blue Cecil died due to their alleged inhala-
tion of toxic gas after they did not use the cor-
rect procedure of entering enclosed spaces
(Port News, 2023; Ayeng, 2023; Voytenko,
2023).From 2015 to 2020, many reports docu-
mented an estimated 83 deaths related to

enclosed spaces. Most of these cases resulted
from oxygen deficiency or incidents in cargo
holds (Qingwei, 2022; ICHCA International,
2022). According to the ISM Code, maritime or-
ganizations, such as the PCG, are required to
perform a thorough risk evaluation prior to en-
tering enclosed spaces (International Maritime
Organization, 2023). Nevertheless, deaths con-
tinue to occur and scientists have not yet come
up with a comprehensive global database of en-
closed space accidents. Reporting of incidents
or anonymizing of incidents to safeguard com-
mercial interests is also a failure in many or-
ganizations (International Maritime Organiza-
tion, 2023). The risks that PCG personnel are
exposed to are similar to those faced by seafar-
ers in commercial ships, such as exposure to
oxygen deficiency, toxic gases, extreme tem-
peratures, entrapment, and other physical risks
(Chibana, 2023; Abad et al., 2023). These risks
are not dismissed despite the lack of official
data from the PCG.

This paper evaluates the awareness and
knowledge of the PCG personnel about the en-
try into an enclosed space and creates a pro-
gressive capacity-building program to improve
their safety. The proposed program is defined
by the study as a whole-training intervention
aimed at identifying hazards, enhancing the
competence and emergency response of the
personnel, and setting the standard operating
procedures to work in enclosed spaces on PCG
vessels. At this time, such a capability-building
program is not in place at PCG. The present re-
search suggests specific measures to enhance
the regularity of safety measures and minimize
life-threatening events. It also documents the
awareness and knowledge of PCG personnel of
enclosed space operations and suggests a ca-
pacity-building initiative to enhance opera-
tional preparedness and safety on PCG vessels.

Materials and Methods

This section explains the research methods
used to accomplish the objectives of the study
including the research design, respondents,
ethics, instrumentation, data collection, and
analysis of data. It gives enough details about
the procedures to enable the study to be repli-
cated.
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Research Design

The work is based on the mixed-method re-
search design, which is a combination of quan-
titative and qualitative research
(Schoonenboom and Johnson, 2017). It is based
on concurrent triangulation design intended to
cross-verify results, which increases credibility
and reliability (Almeida, 2018; Warfa, 2016).
This design can be used to capture both meas-
urable trends and detailed perspectives at the
same time, thus having a holistic view of the
awareness, knowledge and competence of PCG
personnel in enclosed space operations. The re-
search administers a test questionnaire to PCG
staff to determine their understanding of the
risks of enclosed spaces and their knowledge of
regulations, equipment and competence. It is
also involved in structured interviews among
seafarers in order to have an in-depth under-
standing of operational practices, gaps in poli-
cies, and possible suggested reforms.

Respondents of the Study
Two groups of respondents are involved in
the study:

Philippine Coast Guard (PCG) Respondents
The research involves 312 PCG members on

board different ships who participated in the

quantitative analysis. The sample includes 35

vessels of eight size groups, from which the re-

searcher selected representatives of the Deck

Department, Engine Department, and Mainte-

nance and Repair Group (MRG) are chosen. The

inclusion criteria are as follows:

e Filipino natural born male or female citi-
zens;

e Placed in tasks that involve entering en-
closed areas; and a

¢ Minimum of two years on board experience

The population consisted of 1,650 person-
nel and the researcher also considered an addi-
tional 50-60 MRG personnel separately. A sam-
ple size of 312 respondents (around 18.9% of
the population) would be sufficient to have a
good representation of the result.

Population and Sampling

The researcher calculated the PCG sample
size with the help of Raosoft sample size calcu-
lator. This study proposes a total population of
1,590 regular ship personnel of the PCG ves-
sels. It assumes that the Maintenance and Re-
pair Group (MRG) does not form part of the pri-
mary population count since it does not con-
sider its own staff as regular ship crew and only
deploys them on an "as needed" basis to per-
form specialized repair or technical support
tasks. As a result, the study adds an estimated
50 to 60 MRG personnel each, bringing the total
estimated population to 1,650 personnel.

The study picked a sample size of 312 PCG
respondents out of this population, which is
about 18.9 percent of the total population. This
percentage is enough to increase the reliability
of the research, and the researcher believes
that a sample of 30-500 respondents is suffi-
cient in terms of populations of up to 10 thou-
sand people. Besides the PCG respondents, the
study also involved five (5) seafarer respond-
ents and sampled them using purposive sam-
pling. These respondents were male or female
Filipino citizens by birth and served as Training
Managers or were experienced Master Mari-
ners or Chief Engineers or served as seafarers
in either capacity. They were also managerial
or leaders on board commercial vessels, and
with at least three (3) years of pertinent work
experience. Professional background and wide
experience in dealing with confined or en-
closed space operations on commercial vessels
allowed them to contribute valuable infor-
mation especially on policy gaps, best practices
and how to develop a proper capacity-building
program. In general, the study obtained 317 re-
spondents comprising 312 PCG respondents
and five (5) seafarers, which guarantees the
availability of enough and valid data to address
the aims of the research. Table 1 shows a break-
down of the research population and sample,
detailing how many personnel each type of ves-
sel has, and how many respondents are esti-
mated.

IJMABER

2035

Volume 7 | Number 5 | May | 2026



DR Rapal, 2026 / Enhancing Safety of PCG Personnel Working on Vessel’s Enclosed Spaces through Capacity Building Program

Table 1. Summary of the Exam Research Population and Sample

Type / Size of Number of Number of Total Number of
Vessel Vesselsin  Personnel per Unit Personnel Respondents per
Class Vessel
30-meter 8 20 personnel 160 personnel 31 respondents
class (including officers)
35-meter 4 30 personnel 120 personnel 23 respondents
class (including officers)
44-meter 10 45 personnel 450 personnel 85 respondents
class (including officers)
50-meter 4 60 personnel 240 personnel 45 respondents
class (including officers)
56-meter 4 60 personnel 240 personnel 45 respondents
class (including officers)
83-meter 1 90 personnel 90 personnel 17 respondents
class (including officers)
97-meter 2 90 personnel 180 personnel 34 respondents
class (including officers)
Bouy tender 2 55 personnel 110 personnel 21 respondents
(including officers)
Maintenance n/a ---- 60 personnel 11 respondents
& Repair
Group [MRG]
35 Vessels 1,650 personnel 312 personnel
plus MRG (Total Research (Total Research
Population) Sample)
Seafarer Participants demographic information required. In addi-

The research subjects five (5) seafarers to
structured interviews in a selective manner. All
participants are Filipino nationals and are ei-
ther managers or leaders in commercial vessels
(e.g, Master Mariners, Chief Engineers or
Training Managers) with a minimum of three
years pertinent operational experience. Their
experience in enclosed space operations enable
them to offer detailed information on safety
practices, adherence to regulations, and sug-
gestions on capacity-building efforts.

Ethical Considerations

This study follows the principles of ethics.
The researcher provides informed consent to
all the participants, which includes the purpose
of the study, procedure and possible risks. Par-
ticipation remains voluntary and the respond-
ents are able to pull out from the research, at
any given time. The research process maintains
privacy and confidentiality. The researcher
does not disclose any personal data except the

tion, all answers are coded and identified with
a coded name, and the data are stored in a se-
cure place in password-protected electronic
files. Only aggregated data is reported in the
study. The researcher upholds academic integ-
rity by citing the work correctly and submitting
the manuscript to plagiarism and Artificial In-
telligence (AI) originality detector, with a
Turnitin similarity index of 3%. The study fol-
lows the requirements of the Research Ethics
Assessment Form.

Instrumentation

The study applies two research instru-
ments: an exam questionnaire and a structured
interview questionnaire. The exam question-
naire evaluates the demographic picture of PCG
personnel, risk awareness of enclosed space,
and knowledge in three areas: regulations,
equipment, and competence.

Part | gathers demographic data, such as
age, sex, educational qualification, job position,
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roles and responsibilities, total years of service,
and years of assignment in the PCG Fleet. Part
Il analyzes the awareness through measuring
operational exposure to enclosed spaces, fre-
quency of entry, work done, entry technique,
recognizing hazards involved, previous train-
ing, use of personal protective equipment
(PPE), and readiness to work in enclosed
spaces. Part Il is an exam of knowledge in three
subdomains. The regulations subsection as-
sesses the knowledge of safety rules, permits,
risk assessment procedures, oxygen and ap-
praises the ventilation requirements, monitor-
ing, and emergency preparedness. The equip-
ment sub-section evaluates knowledge of
safety equipment, detection equipment, com-
munication equipment, and rescue equipment
utilized in the pre-entry, in the entry and after
entry of the enclosed space. The competence
subsection assesses technical expertise of at-
mospheric testing, hazardous gases, electrical
precautions, lockout procedures and emer-
gency evacuation measures.

The researcher designed the interview
questionnaire for five participants who are sea-
farers and it consists of five sections. The initial
part gathers background details, such as job
placements, maritime experience, credentials,
enclosed space work, and profession inspira-
tions. The second part examines the awareness
of accidents or injuries and experience of the
participants, the third is the knowledge of the
regulations, equipment, and competence. Parts
four and five concentrate on the presence and
possible enhancements of current training pro-
grams, and part five compiles suggestions on
how the enclosed spaces can be improved to in-
crease awareness, knowledge, and safety prac-
tices. The researcher designed both instru-
ments to guarantee a complete data collection
to evaluate the knowledge of PCG personnel on
safety and to inform the creation of a successful
capacity-building program.

Validity and Reliability

The researcher pre-tested and validated
the research instruments before the true data
collection to guarantee that the research in-
struments were clear, reliable and suitable to
the target respondents. The researcher also
pre-tested the questionnaire for the exam

among 20 PCG personnel with similar charac-
teristics as those of the actual respondents but
not included in the final sample. During the pre-
test, the researcher ensured that instructions
have clarity, relevance of items, and with an es-
timated time of completion, using the feedback
of participants to clarify the ambiguous state-
ments and enhance the overall structure of the
questionnaire. Research validation guarantees
the reliability and quality of a research (Elango-
van and Sundararajan, 2021).

In the pre-testing stage, the researcher per-
formed the split-half test of reliability of the
exam questionnaire to evaluate the internal
consistency by splitting the items into two
parts and comparing the similarity of the an-
swers to each other (Steinke and Kopp, 2020).
Moreover, technical professionals with practi-
cal experience in the field of maritime safety,
ship inspection, and work in the enclosed
space, reviewed the parts connected with the
awareness of risks in enclosed spaces among
PCG personnel, which guaranteed the accuracy
of the content and enhanced the effectiveness
of the collected quantitative data. The re-
searcher also designed the interview question-
naire to include qualitative information on the
seafarer participants regarding PCG personnel
safety in enclosed spaces and defined its face
validity. Marine safety officials and seafaring
professionals who have experience in en-
closed-space operations reviewed the ques-
tionnaire and assessed the questions to be
clear, appropriate, and capable of eliciting re-
sponses that are significant and relevant (Ma-
suwai et al., 2024; Allen et al., 2023). This feed-
back led to minor adjustments, especially in
perfecting the wording of the questions,
streamlining the focus, and the logical progres-
sion of the interview guide, thus making it suit-
able to a qualitative data collection.

Data Gathering Procedure

In the case of the exam questionnaire, the
researcher started by informing every re-
spondent about the purpose of the question-
naire and sought informed consent. The re-
searcher then sent questionnaires to 312 PCG
staffs on different ships and made clarifications
when necessary. The investigator verified the
filled questionnaires and encoded them to
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make an analysis. In case of the interviews, the
researcher engaged the five seafarer partici-
pants in a schedule and also acquired consent
forms. The verified interview guide provided
consistency and relevance of questions and the
researcher recorded the answers and gave clar-
ification where needed. The researcher tran-
scribed and sorted out all data of the interviews
to be analyzed qualitatively.

Data Analysis

The researcher encoded and tabulated the
quantitative data of the exams and analyzed
them with the frequency counts, percentages
and the percentage of correct answers in the
three knowledge areas. The researcher also
synthesized the qualitative interview data nar-
ratively to present the insights to the opera-
tions, gaps related to policy and capacity-build-
ing requirements. The study made use of trian-
gulation to compare quantitative and qualita-
tive results and determine what areas need to
be improved. The author displayed the findings
in tables and figures to visualize the trends, pat-
terns, and knowledge gaps in an easy way that
can support evidence-based suggestions on
how to improve enclosed space safety,

competence, and operational preparedness in
PCG vessels.

Result and Discussion

This section gives a detailed discussion of
the data which is collected by the study through
examination and interview questionnaires. It
addresses the demographics of the respond-
ents, their knowledge about hazards in en-
closed spaces, their knowledge and compe-
tence levels and suggests the reforms to en-
hance the safety of the operations.

Respondents’ Demographic Profile
PCG Respondents

312 PCG staff undergo an exam to evaluate
their knowledge of regulations, equipment, and
expertise of enclosed space operations. Among
these respondents, 237 of them have a history
of entering enclosed spaces, and 75 have no
previous experience with entering enclosed
spaces, but project future enclosed space work.
The use of both past and future-assigned staff
offers a complete perspective of the workforce
readiness and training requirements. Table 2
provides the demographics of the respondents:

Table 2. Demographic Profile of PCG Exam Respondents

Demographics f %
Sex
Male 288 92%
Female 24 8%
Total number of respondents 312 100%
Age
20 to 29 years old 132 42%
30 to 39 years old 152 49%
40 to 49 years old 24 8%
50 to 59 years old 4 1%
Total number of respondents 312 100%
Highest Educational Attainment
Undergraduate 95 30%
Vocational 31 10%
Bachelor’s Degree 166 53%
with Master’s Degree Unit 2 1%
Master’s Degree 5 2%
Did not specify 13 4%
Total number of respondents 312 100%
Nature of Current Position/Designation
Deck Officer 19 6%
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Engineering Officer 13 4%
Engine Man 63 20%
Deck Hand 213 68%
Duty Officer 2 1%
Auxiliary Officer 2 1%
Total number of respondents 312 100%
Number of Years in Service
less than a year 2 0.6%
1-5 years 142 45.5%
6-10 years 93 29.8%
11-15 years 39 12.5%
16-20 years 26 8.3%
21-25 years 7 2.2%
26-30 years 1 0.3%
31-35 years 2 0.6%
Total number of respondents 312 100%
Number of Years Assigned in PCG Fleet
less than a year 21 6.7%
1-3 years 173 55.4%
4-6 years 92 29.5%
7-9 years 14 4.5%
10-12 years 6 1.9%
13-15 years 5 1.6%
More than 15 years 1 0.3%
Total number of respondents 312 100%

The majority of respondents are male
(92%), about 30-39 years old (49%), and have
a bachelor degree (53%). Deck Hands are the
most numerous (68%), and the majority of re-
spondents have 1-5 years of service (45.5%)
and 1-3 years fleet assignment (55.4). These re-
sults are consistent with existing research that
has shown that maritime operations include
mostly male, younger, and non-officer crew
(Khayat, 2023; DataSpring, 2022; Chibana,
2023; International Maritime Organization,
2022).

Interview Respondents
The research involves five seafarers on the
management level with 10-26 years of

experience in maritime operations, training
and safety management. The participants in-
clude senior deck officers (Chief Officer and
Master Mariner), a Chief Engineer, and a QA
and Training Officer. Each member is highly
qualified in maritime including the Master Mar-
iner Licenses, Standards of Training, Certifica-
tion, and Watchkeeping for Seafarers (STCW)
qualifications, and the International Organiza-
tion of Standardization (ISO) auditing. All of
them are directly involved with enclosed space
operations and are an operational lead, super-
visor or compliance auditor, which qualify
them to have a wealth of practical knowledge
on vessel safety protocols and risk manage-
ment.

Table 3. Demographic Profile of the Interviewed Seafarer Participants

Participant Current Job Years of Qualifications/ Experience in
Position Experience Certifications Enclosed Spaces
Seafarer 1 Chief Officer 12 years Master Mariner Yes - multiple en-
License closed space inspec-

tions during dry dock

IJMABER

2039

Volume 7 | Number 5 | May | 2026



DR Rapal, 2026 / Enhancing Safety of PCG Personnel Working on Vessel’s Enclosed Spaces through Capacity Building Program

Participant Current Job Years of Qualifications/ Experience in
Position Experience Certifications Enclosed Spaces
Seafarer 2 Master 19 years STCW & Flag State Yes - involved in en-
Mariner Certificates closed space entries as
former Chief Officer
Seafarer 3 Chief Officer 10 years Certificate of Com- Yes - responsible for
petency [CoC] as Of-  ensuring safety proce-
ficer of Navigational dures in enclosed
Watch spaces
Seafarer 4 Chief 19 years Certified Chief Yes - supervises en-
Engineer Engineer (STCW) gine room enclosed
space entries
Seafarer 5 Quality Assur- 26 years ISO Lead Auditor, Yes - technical ap-
ance [QA]FIS Marine Engineer, prover and auditor for
& Training Of- Maritime Investiga- enclosed space compli-
ficer tor ance

Level of Awareness of Philippine Coast Guard
Personnel Concerning Enclosed Space Risks
Assignment in Enclosed Spaces

Out of 312 PCG respondents, 237 (76%) in-
clude those who had previous experience of en-
tering or working within a confined space with
75 (24%) having no experience of doing so. It

means that most of the personnel are opera-
tionally exposed to confined spaces, which are
consistent with the findings by Chibana (2023)
and Abad et al. (2023), who emphasized that
maritime personnel often face hazards in con-
fined spaces.

Have you been assigned to enter or work
in an enclosed space?

uYes uNo

Figure 1. The Distribution of PCG Respondents Assigned to Enclosed Spaces

Frequency of Entry and Tasks Performed by PCG
Respondents in Enclosed Spaces

Out of the 237 PCG respondents that had a
prior experience in an enclosed space, 84
(35%) said that they had only entered once,
and 76 (32%) had entered two or three times
within the year. The respondents most fre-
quently performed the following: maintenance
and repairs (104 or 44%), inspections and sur-
veys (51 or 22%), and tank cleaning (46 or
19%), in compliance with Nautilus Shipping

(2024). On entry practices, 145 respondents
(61%) said they entered as a team, 80 (34 per-
cent) said they had at least one officer with
them and 12 (5%) entered alone. These data
show that although the majority of entries are
coordinated, there is a small percentage of
those without supervision, similar to what is
observed in the literature on maritime opera-
tions on the occasional occurrence of uncoordi-
nated or unsupervised entries (Gard, 2025).
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Table 4. Frequency of Entry and Tasks Performed by PCG Respondents

How many times have you entered or worked inside an enclosed f %
space within the past year?
Once 84 35%
2 to 3 times 76 32%
4 to 5 times 37 16%
6 to 10 times 7 3%
More than 10 times 33 14%
Total number of respondents 237 100%
What type of tasks/ activities do you often perform inside ships’ f %
enclosed spaces?
Maintenance and repairs 104 44%
Inspections and surveys 51 22%
Tank cleaning 46 19%
Equipment operation 14 6%
Emergency response 13 5%
Cargo handling 9 4%
Total number of respondents 237 100%
When you enter into an enclosed space, you usually go: f %
Alone 12 5%
With at least one assigned officer/ ship personnel 80 34%
As a group/ as a team 145 61%
Total number of respondents 237 100%

Awareness of Risks or Hazards in Enclosed
Spaces

Of the 312 PCG respondents, 227 (73%),
were aware of the risks of going into enclosed
spaces, 41 (13%) showed limited awareness,
37 (12%) were totally unaware, and 6 (2%),
were unsure (Figure 2). These findings denote
that despite the fact that a majority of the per-
sonnel is aware of the general risks, there is still
a high percentage of personnel who do not have
adequate knowledge on the subject matter of

enclosed space hazards; thus there is a neces-
sity of continuous education and training on
these same areas. These results are consistent
with the literature indicating that enclosed
space maritime accidents can be frequently ex-
plained by human error instead of the lack of
procedural efficiency (International Registries,
2025). The statistics highlight the necessity to
constantly strengthen the level of safety and of-
fer appropriate training in hazard awareness
and detection tools usage (Lidell, 2025).

Are you aware of the risks involved
in entering a ship’s enclosed space?

HmYes HENo

| am not sure

A little, not so much

Figure 2. Awareness of Risks Involved in Entering a Ship’s Enclosed Space
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Risks of Entering a Ship’s Enclosed Space

Figure 3 shows the risks reported by 312
PCG respondents when entering enclosed
spaces. The most frequently identified risks
among respondents include asphyxiation (159
or 70%); exposure to toxic gases and chemicals
(121 or 53%); extreme temperatures (119 or
52%). They also mention physical hazards such
as slips, trips, and falls (114 or 50%), entrap-
ment (108 or 48%), and poor visibility (101 or
44%). Fire and explosion hazards are the least
identified by respondents (79 or 35%). These
findings are consistent with reports that point
to oxygen deficit, toxic gases, and extreme en-
vironments among the primary risks in

shipboard enclosed spaces (Safety4Sea, 2025;
Soner and Celik, 2020), and the threat of fire
and explosion accidents continues to exist de-
spite lesser acknowledgment.

The reduced awareness of fire and explo-
sion hazards can be explained by the fact that
training on the safety of enclosed spaces fo-
cuses more on the problem of oxygen defi-
ciency and atmospheric hazards, which are
more often emphasized during the training.
Moreover, comparably few cases of fire and ex-
plosion might also serve to normalize the risks
among the staff, which decreases the im-
portance of these risks in the course of regular
work.

Risks of Entering a Ship’s Enclosed Space

Risk of asphyxiation or lack of oxygen

Presence of toxic gases and chemicals

Exposure to extremely hot temperatures

Slips, trips, and falls

Risk of being trapped or confined

Limited visibility

Fire and explosion

(o]

|

20 40 60 80 100 120 140 160

Figure 3. Risks of Entering a Ship’s Enclosed Space

Insights from the five interviewed support
specific findings. They highlighted risks of oxy-
gen deficiency, toxic gases, and physical haz-
ards. One interviewee recounted a fatal acci-
dent where oxygen concentration in a cargo
compartment was at a scant 6 percent, further
supporting the significance of asphyxiation
hazards. The participants also mentioned expo-
sure to toxic gases, heat stress, and structural
issues like constrained layouts and limited
points of entry and literature reported these
risks as common in confined spaces
(Safety4Sea, 2025; Soner and Celik, 2020; Bal-
tic and International Maritime Council, 2025).

Even though the majority of the 237 in-
terviewed respondents who had enclosed
space experience did not report any personal
accidents, 21 (9%) respondents did (Table 5).

The most common incidents included asphyxi-
ation because of a lack of oxygen (11 or 52%),
falls (8 or 38%), exposure to harmful or dan-
gerous substances (6 or 29%), heat stress or
heat stroke (5 or 24%), and equipment mal-
functions (4 or 19%). These data prove the ex-
istence of the working hazards, and the neces-
sity of safety training, correct protective de-
vices and strict following the rules of entering
the enclosed space.

Personal Experience of Accidents or Injuries
in Enclosed Spaces

Table 5 shows the personal experience of
PCG respondents about the accidents or inju-
ries during working in an enclosed space of a
ship. Out of 237 participants who had experi-
ence in enclosed space, 21 (9%) of the partici-
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pants reported that they had an accident or in-
jury and 216 (91%) of participants did not. The
respondents also mentioned asphyxiation
caused by oxygen deficiency (11 or 52%), falls
(8 or 38%), exposure to toxic, hazardous or

flammable substances (6 or 29%), heat stress
or heat stroke (5 or 24%), and equipment fail-
ure (4 or 19%) as commonly occurring injuries
and accidents in confined spaces.

Table 5. Personal Experience of Accidents/Injuries While Working in a Ship’s Enclosed Space

Have you personally experienced an accident/ injury while work- f %

ing in a ship’s enclosed space?

Yes 21 9%
Asphyxiation due to lack of oxygen 11 52%
Falls 8 38%
Exposure to toxic, hazardous, and flammable substances 6 29%
Heat stress/heat stroke 5 24%
Equipment malfunctioning 4 19%
No 216 91%
Total 237 100%

The insights gathered from the five inter-
viewed seafarers support these findings. In the
discussions, participants pointed to oxygen
shortage as a significant contributor to lethal
accidentsin confined places, and one of the par-
ticipants recalled how a seaman died in a cargo
hold. Other participants stressed that serious
injuries and deaths are still possible in the ab-
sence of stringent safety measures. These ob-
servations can be consistent with reports of
deaths and injuries in shipboard enclosed
spaces (Safety4Sea, 2025; Steamship Insurance
Management Services, 2025). Even with en-
hanced safety measures, these incidents keep
happening, which means that preventative
strategies are still inadequate or are not ap-
plied uniformly (Gard, 2015).

Preparedness and Compliance in Enclosed Space
Work
Training and Preparedness

The outcomes of the exams indicate that
there are considerable weaknesses in the level
of readiness among PCG staff. Among the 237
respondents who had ventured into enclosed
spaces, only 104 (44%) of them had undergone
any kind of training before entering, with 133
(56%) having never received training (Figure
4). These results indicate that over half of the
staff operated at high risks without official
training, which poses significant operational
and safety  consequences. Practically,

insufficient training leads to more chances of
procedural mistakes during enclosed space en-
try, specifically when it comes to the risks of
identifying hazards, atmospheric testing, use of
breathing apparatus, and emergency response.
The direct effects that such weaknesses have
are that they pose high chances of being injured
or killed in the workplaces where there is lack
of oxygen, poisonous gases, and no viable
means of escape.

Organizationally, these gaps undermine the
overall mission readiness by lowering the pre-
dictability and stability of personnel perfor-
mance in critical operations. Teams can be un-
equal in terms of their ability to respond be-
cause units can depend on their personal expe-
rience, as opposed to standardized compe-
tence. This compromises the effectiveness of
operation in the case of emergencies where a
coordinated and protocol-directed response is
needed. In addition, the absence of regular
training sends the organization at risk of not
abiding by the laid down safety systems, such
as International Maritime Organization (IMO)
guidelines on enclosed space entry procedures.
Lack of such standards leaves the organization
vulnerable to legal and regulatory risks in case
of accidents or deaths. These incidences can
lead to investigations, penalties or negligence
discovery, especially when the personnel are
deployed without proper training or certifica-
tion.
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The results correlate with the literature
that highlights the importance of regular train-
ing and realistic exercises as the key to effective
preparedness (Gard, 2019), and the

operational aspects, which also determine the
level of safety in high-risk settings (Corpuz et
al,, 2025).

Did you undergo proper training prior to
entering an enclosed space?

Figure 4. Training Received Before Entering a Ship’s Enclosed Space

Personal Protective Equipment Compliance

The results show also the areas of noncom-
pliance with personal protective equipment
(PPE). Out of 237 respondents with an experi-
ence of the enclosed space, 178 (75%) indicate
that they were always required to wear PPE
prior to entering the space, whereas 59 (25%)
indicated that they were never required to
wear PPE before entering the space (Table 6).
Protective clothing (135 or 76%), head protec-
tion (103 or 58%), and foot protection (94 or
53%) are the most frequently used types of
PPE.

Nevertheless, 57 respondents (32%) indi-
cate respiratory protection and emergency exit
facilities, which are essential in combating toxic
gases and oxygen deficient air. This trend is
consistent with the recommendations of the

significance of full protective equipment in en-
closed space missions (Ocean Technologies
Group, n.d.). The partial wearing of the PPE es-
pecially respiratory protection greatly exposes
the personnel to life threatening atmospheric
hazards, and reduces their ability to safely com-
plete tasks during operations. Such a discrep-
ancy in the protective actions undermines the
mission preparedness, too, since units are not
able to ensure the same level of ability to en-
dure under dangerous conditions. Moreover,
lack of adherence to IMO enclosed space safety
regulations predisposes the organization to in-
creased legal liability particularly in incidents
of injury or death, where a failure to protect
oneself with proper gear can be attributed to
negligence in operations.

Table 6. Requirement to Wear Personal Protective Equipment Before Entering a Ship’s Enclosed

Space
Were you required to wear personal protective equipment prior to f %
entering an enclosed space?
Yes 178  75%
Protective clothing (e.g., work suits, coveralls, flame and chemical resistant 135 76%
clothing)
Head protection (e.g., helmets, hard hats) 103 58%
Foot protection (e.g., safety shoes, steel-toed boots) 94 53%
Communication equipment (e.g., two-way radio, other communication devices) 82 46%
Eye and face protection (e.g., full-face shields, safety goggles) 78 44%
Hand protection (e.g., chemical-resistant gloves, welding gloves) 77 43%
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Were you required to wear personal protective equipment prior to f %
entering an enclosed space?

Fall protection (e.g., lanyards, safety harnesses) 59 33%
Respiratory protection (e.g., self-contained breathing apparatus, respirators) 57 32%
Emergency devices/equipment (e.g., emergency escape breathing devices, 57 32%
lifeline and retrieval systems)

Gas detection devices (e.g., portable gas detectors) 45 25%
No 59 25%
Total 237 100%

Willingness to Enter Enclosed Spaces

Although the respondents were aware of
the risks and had prior exposure to accidents,
majority of them were still ready to work in en-
closed spaces. Among the 312 PCG respond-
ents, 265 (85%) said they would be willing to
do such tasks, 137 (44%) said definitely yes
and 128 (41%) said probably yes (Figure 5).

This observation is consistent with the results
that staff members tend to work in dangerous
conditions even after being aware of the possi-
ble risks (Gard, 2025). These findings reinforce
the significance of well-organized capacity-
building activities, which focus on effective
training, risk minimization, and regular use of
PPE.

Are you still willing to engage in activities and
work inside ship’s enclosed spaces despite your
awareness of the associated risks?

m Definitely Yes  ® Probably Yes

Probably No Definitely No

Figure 5. Willingness to Work in Ship’s Enclosed Spaces Despite Awareness of Risks

Level of Knowledge of Philippine Coast Guard
Personnel Assigned Aboard Ships Associated
with Enclosed Spaces

The researcher evaluated the enclosed
space safety knowledge of 312 PCG staff within
three areas (i.e., regulations, equipment and
competence). The results of the exams showed
that there was a difference in the degree of pro-
ficiency, with interviews with the five partici-
pants who were seafarers giving some support-
ing information on industry practice.

Regulations

Table 7 results indicate that (44%) of the
respondents exhibit satisfactory knowledge of
regulations, 92 (29%) show very satisfactory
knowledge and 15 (5%) reflect excellent
knowledge. Meanwhile, 54 (17%) are rated as
"fairly satisfactory”, 14 (4%) are rated as
"needs improvement". These findings show
that the majority of the respondents are famil-
iar with basic regulatory concepts, with some
in need of additional training.

Table 7. Level of Knowledge of the Respondents in Terms of Regulations

Areas Level of Knowledge of PCG Respondents
Excellent Very Satisfactory Fairly Needs
Satisfactory Satisfactory  Improvement
Regulations 15 (5%) 92 (29%) 137 (44%) 54 (17%) 14 (4%)
IJMABER 2045 Volume 7 | Number 5 | May | 2026



DR Rapal, 2026 / Enhancing Safety of PCG Personnel Working on Vessel’s Enclosed Spaces through Capacity Building Program

Table 8 demonstrates that the respondents
excel in knowing the need to stick to regula-
tions (85%), the intent of permits and risk as-
sessment (87%), and the preparation of safety
equipment (84%), which the study interprets
as "excellent". These findings are consistent
with the literature that places strong regula-
tory frameworks in place by the IMO to miti-
gate maritime hazards (International Maritime
Organization, 2019b; Martek Marine, 2025).
The study however records less scores in

regulatory conditions in inspections (13%) and
safety precautions before entry (30%), which
can be interpreted as "needs improvement"
and "fairly satisfactory”, respectively. These re-
sults align with literature that the Safety Man-
agement Systems of ships should clearly spec-
ify the inspection procedures and entry proce-
dures (West of England, 2025). The general av-
erage score of regulations is 57%, which the
study considers as "satisfactory".

Table 8. Respondents’ Level of Knowledge on Regulations-related Questions

Regulations % Correct  Interpretation

1. Which of the following is the most important reason for 85% Excellent
following regulations when entering enclosed spaces?

2. What is the purpose of obtaining permits and conduct- 87% Excellent
ing risk assessments before entering enclosed spaces?

3. Which of the following statements accurately reflects 56% Satisfactory
regulations regarding the minimum percentage of oxy-
gen in enclosed spaces onboard ships?

4. According to regulations, what condition must Coast 13% Needs Improve-
Guard Personnel assigned to inspections of enclosed ment
spaces meet?

5. Whatis the purpose of preparing a safety equipment box 84% Excellent
in case of an emergency, as per regulations?

6. Based on maritime regulations, what measures must be 72% Very Satisfactory
applied during inspections of enclosed spaces?

7. Which of the following actions is a top requirement ac- 45% Satisfactory
cording to regulations prior to conducting an inspection
of enclosed spaces aboard ships?

8. After the acquisition of appropriate work permits and 47% Satisfactory
prior to conducting an inspection of enclosed spaces
aboard ships, this is considered a mandatory step:

9. Which action is crucial to ensure safety before entering 30% Fairly Satisfac-
an enclosed space according to regulations? tory

10. As per regulations, to prevent accidents during inspec- 54% Satisfactory
tions of enclosed spaces, all Coast Guard personnel must
do this:

Overall % Correct 57% Satisfactory

Legend: 0% - 20% (Needs Improvement); 21% - 40% (Fairly Satisfactory); 41% - 60% (Satisfac-

tory); 61% - 80% (Very Satisfactory); 81% - 100% (Excellent)

The interviews carried out with the five
seafarer respondents indicated that practical
training and hands-on experience in enforcing
regulatory procedures are important. Although
a few of them mentioned structured training
programs, others had minimal formal training,

which indicated discrepancies in exposure to
training. These findings are in line with the lit-
erature that focuses on training in the form of
scenarios to make sure that one is familiarized
with safety equipment and rescue operations
(Safety4Sea, 2021).
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Equipment

Table 9 indicates that respondents have
satisfactory equipment knowledge with 126
(40%) scoring "satisfactory”, 76 (24%) "very
satisfactory”, and 9 (3%) "excellent". In the

meantime, 70 (22%) have a "fair-satisfactory”
rating, and 21 (10%) have a "needs-improve-
ment" rating. This means that a significant part
of the personnel is not proficient enough in
equipment-related safety measures.

Table 9. Level of Knowledge of the Respondents in Terms of Equipment

Areas Level of Knowledge of PCG Respondents
Excellent Very Satisfactory Fairly Needs
Satisfactory Satisfactory Improvement
Equipment 9 (3%) 76 (24%) 126 (40%) 70 (22%) 31 (10%)

Literature stresses the correct use of spe-
cialized equipment and personal protective
equipment (PPE) when going into enclosed
spaces. Protective equipment like self-con-
tained breathing apparatus, respirators, com-
munication systems, and rescue equipment are
necessary in averting injuries and deaths (Mar-
tek Marine, 2025; Ocean Technologies Group,
n.d.).

The study, which is documented in Table

purpose of gas detectors (80%), proper re-
sponse to oxygen supply failure (82%), both of
which it considers to be excellent. Neverthe-
less, the study finds the gaps in the use of res-
cue equipment (25%) and preparation checks
(15%), and it considers them to be "somewhat
satisfactory” and to be "in need of improve-
ment"”, respectively. The general mean of
equipment knowledge is 53% which the re-
search considers to be "satisfactory".

10, indicates a high accuracy in determining the

Table 10. Respondents’ Level of Knowledge on Equipment-related Questions

Equipment % Correct Interpretation

1. Which piece of equipment is essential for ensuring ade- 51% Satisfactory
quate visibility in enclosed spaces?

2. Which type of equipment should be readily available in 66% Very Satisfactory
case of rescuing assigned personnel from enclosed
spaces?

3. Which of these items is not typically included in the prep- 60% Satisfactory
aration for entering and rescue operations in confined
spaces?

4. What is the primary purpose of a gas detector utilized in 80% Excellent
enclosed spaces?

5. Which device is specifically designed to detect oxygen de- 76% Very Satisfactory
ficiency, toxic gases, and flammable substances in an at-
mosphere?

6. Inthe event of a failure in the continuous supply of oxygen 82% Excellent
outside an enclosed space, what equipment should a
worker immediately utilize?

7. Which equipment is employed to rescue a person in an en- 25% Fairly Satisfactory
closed space while providing oxygen from a compressed
bottle?

8. What ensures the completeness of safety equipment tools 51% Satisfactory
before and during the inspection process?

9. What is a crucial aspect regarding safety harnesses in as- 24% Fairly Satisfactory

signed personnel during inspections?
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Equipment % Correct Interpretation
10. What ensures the successful checking of preparation 15% Needs Improve-
tools, inspection, and emergency equipment? ment
Overall % Correct 53% Satisfactory

Legend: 0% - 20% (Needs Improvement); 21% - 40% (Fairly Satisfactory); 41% - 60% (Satisfac-
tory) ; 61% - 80% (Very Satisfactory); 81% - 100% (Excellent)

Interview respondents put much stress on
practical training on equipment like multi-gas
detectors, self-contained breathing apparatus
(SCBA), and emergency escape breathing de-
vices (EEBD). Some of the participants cite in-
service training and practice as the major ways
of keeping up with the familiarity with safety
equipment. These findings are in line with the
recommendations in literature to encourage
hands-on training and frequent exercises to en-
hance hazard awareness and emergency re-
sponse preparedness (Marine Insight, 2021;

International Maritime Organization, 2019b;
West of England, 2025).

Competence

Competence has the lowest results of the
three domains. Table 11 reveals that 131
(42%) of the respondents have a "fairly satis-
factory" rating and 58 (19%) have a "needs im-
provement” rating. 95 (30%) are "satisfac-
tory", 24 (8%) "very satisfactory" and 4 (1%)
are "excellent". These findings suggest that less
than 60% of the respondents are below the pre-
ferred level of competency.

Table 11. Level of Knowledge of the Respondents in Terms of Competence

Areas Level of Knowledge of PCG Respondents
Excellent Very Satisfactory Fairly Needs
Satisfactory Satisfactory Improvement
Competence 4 (1%) 24 (8%) 95 (30%) 131 (42%) 58 (19%)

The Nautical Institute (2018) explains the
need for high competence to provide the safety
and operational efficiency of safe navigation
and operations in dangerous enclosed spaces.
According to Table 12, the respondents are rel-
atively strong in their theoretical knowledge to
define the competence (63%) and atmospheric

testing procedures (73%) which the study con-
siders to be very satisfactory. Nevertheless, the
study reveals significant gaps in the electrical
deactivation process (15%), as well as some
safety measures (29%). The general mean com-
petence accuracy is 41%, the lowest of three
domains.

Table 12. Respondents’ Level of Knowledge on Competence-related Questions

Competence % Correct  Interpretation

1. Which definition best describes a competent individual 63% Very Satisfactory
in ships’ enclosed spaces?

2. The ______should be tested periodically by an author- 21% Fairly Satisfactory
ized ship personnel while the enclosed space is occu-
pied by the crew.

3. Thisis the minimum acceptable oxygen level in any en- 58% Satisfactory
closed space:

4. Which of the following should a Coast Guard Personnel 47% Satisfactory
test first before entering a confined space?

5. In an enclosed space, exposure to hydrogen sulfide at 21% Fairly Satisfactory

extremely high concentrations can be very dangerous.
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Competence % Correct  Interpretation
At what concentration level will exposure to this chem-
ical automatically result into a so-called “knock-down
effect”?

6. The act of using disconnecting switches, preferably lo- 15% Needs Improve-
cated remotely from the equipment, to deactivate all ment
electrical sources in an enclosed space is referred to as:

7. The following are considered as safety precautions 29% Fairly Satisfactory
prior to entry into an enclosed space, except for:

8. All Coast Guard personnel should evacuate the en- 50% Satisfactory
closed space and the entrance should be closed or se-
cured against entry if:

9. One of the proper procedures in testing the atmos- 73% Very Satisfactory
phere of an enclosed space is:

10. What percentage of its Lower Explosive Limit [LEL] 33% Fairly Satisfactory
makes atmospheres hazardous for confined space en-
try due to a flammable component?

Overall % Correct 41% Satisfactory

Legend: 0% - 20% (Needs Improvement); 21% - 40% (Fairly Satisfactory);
41% - 60% (Satisfactory); 61% - 80% (Very Satisfactory); 81% - 100% (Excellent)

The interviews also highlighted insights
concerning the procedural compliance and risk
awareness of the participants. The respondents
noted adherence to entry procedures, filling
out permits, and situational awareness as key
to enclosed space operations. They further de-
fined competence as the procedural knowledge
and also as the capacity to identify hazards and
stop unsafe work when required. These find-
ings are consistent with the recommendations
that competence should be both regulatory and
practical decision-making (Maritime and
Coastguard Agency, 2022; Martek Marine,

2025; Ocean Technologies Group, n.d.; Marine
Insight, 2021).

Summary of Knowledge Indicators

In general, 312 PCG respondents showed
"satisfactory" knowledge in regulations and
equipment, with competence as the least at-
tained. Even though the three domains are in
the satisfactory range, the low competence
score indicates a need to strengthen the inten-
sive training programs that emphasize practi-
cal skills, safety measures, and operational pre-
parednessin enclosed areas. The final results of
the knowledge assessment appear in Table 13:

Table 13. Summary of Overall Knowledge Indicators

Indicator Overall % Correct / Distribution Basis Interpretation
Regulations 57% overall accuracy Satisfactory
Equipment 53% overall accuracy Satisfactory
Competence 41% overall accuracy Satisfactory

Proposed Reforms to Improve the Level of
Awareness and Knowledge of Coast Guard
Personnel Assigned Aboard Ships Associated
with Enclosed Spaces

This section discusses the results of inter-
views with five seafarer participants who work
on commercial ships. Their insights yield re-
forms which PCG vessels can also employ to

enhance personnel awareness and knowledge
in enclosed space operations. The study ana-
lyzes three areas: regulations, equipment, and
competence, and incorporates pertinent litera-
ture and interview responses to reveal gaps in
knowledge and possible operational and policy
advances.
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Regulations

Responses in the interview showed that
there were different degrees of awareness of
the regulations of enclosed space. Certain par-
ticipants referred to certain international
standards, including Safety of Life at Sea [SO-
LAS] Regulation 7 and IMO Assembly Resolu-
tion A.1050(27), and others just showed gen-
eral familiarity. Participants also varied in
terms of training exposure with some having
attended formal training programs and the oth-
ers having limited or no formal training. These
reactions indicate the inconsistency in impart-
ing regulatory knowledge amongst staff. Re-
spondents also highlighted that awareness is
not sufficient in ensuring proper implementa-
tion. Poor enforcement and operational pres-
sures are factors that promote unsafe practices.

One interviewee pointed out that though
there are rules, they are not always apparent in
practice, and another described how the pres-
sures of operational activities can result in
safety process shortcuts. These observations
are an indication that more robust reinforce-
ment mechanisms are required to make sure
that regulations are adhered to in operations.
According to these results, the study proposes
the following reforms: (1) the introduction of
standard training on international and local en-
closed spaces regulations, (2) regular refresher
training according to the SOLAS requirements,
and (3) the enhancement of monitoring and ac-
countability. Organizations can also use simu-
lation-based drills that mimic operational
pressures to strengthen regulatory compliance
in real-life situations.

Equipment

The participants of interviews consistently
identified the significance of using specialized
equipment during the operations in enclosed
space such as gas detectors, self-contained
breathing apparatuses, and emergency escape
breathing devices. However, they usually
gained knowledge of these tools through proce-
dures rather than a wide range of practical ex-
perience. Members stressed that human senses
cannot easily perceive atmospheric risks,
which makes competence in the use of equip-
ment crucial.

The interviews also revealed discrepancies
in exposure to training. Some of the personnel
had access to structured programs and drills,
whereas the other part had to depend on infor-
mal learning or on-the-job experience. This in-
consistency  indicates that theoretical
knowledge might not be adequate in order to
promote safe equipment use during high-risk
operations. This study suggests implementing
realistic and practical training programs that
simulate critical equipment in the real condi-
tions of operation, conducting periodic re-
fresher training, and providing opportunities
for personnel to practice their skills in an actual
setting. These steps enhance operational pre-
paredness and effective deployment of safety
and rescue gear during enclosed space opera-
tions.

Competence

The interviews highlighted that the compe-
tence in enclosed space operations is not lim-
ited to procedural knowledge but also to good
sound judgment, recognition of hazards, and
decision-making under pressure. According to
the participants, competent personnel are the
ones who could respond adequately in the case
of unexpected situations, as well as those who
could make professional judgments in the case
when the conditions were not safe. One of the
main predictors of competence identified re-
peatedly by the participants was continuous
training and realistic drills. The participants
mentioned that most incidents of enclosed
spaces happen because of a lack of awareness
or lack of practical experience, which empha-
sizes the significance of practice and familiarity
with operations.

The participants also pointed out that the
personnel should be empowered to halt unsafe
operations when the need arises. The capacity
to stop working in conditions of non-safety in-
dicates the not only professional but also or-
ganizational support of the safety-related deci-
sion-making. On the basis of these results, the
suggested reforms are the introduction of com-
pulsory scenario-based exercises that simulate
emergency scenarios and conditions, the regu-
larity of competency testings and refresher
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courses, the integration of the Stop Work Au-
thority policies that enable personnel to stop
unsafe activities, and the increase of the train-
ing in terms of hazard recognition, emergency
handling, and the ability to make independent
decisions.

Summary of Identified Gaps and Proposed Re-
forms

Table 14 provides the summary of the in-
terview results and indicates the level of
knowledge observed, areas of operational gap,
and the suggested reforms in the areas of regu-
lations, equipment, and competence:

Table 14. Awareness, Knowledge Gaps, and Proposed Reforms for PCG Respondents in Enclosed Space

Operations
Area Awareness/ Key Gaps Proposed Reforms

Knowledge Findings

Regulations Some seafarers cited - Inconsistent de- Mandatory, standard-
specific international livery of regula- ized training on inter-
regulations (SOLAS tory knowledge national and local reg-
Reg 7, IMO - Awareness alone ulations
A.1050(27)) does not guaran- Bi-monthly refresher

Others had only gen-
eral understanding
Training exposure var-
ied: formal vs. none

tee correct appli-
cation

Poor implementa-
tion and weak en-

courses aligned with
SOLAS updates
Simulation-based
drills reflecting real

forcement operational pressures
- Operational pres- Monitoring  compli-
sures lead to ance and accountabil-
shortcuts ity to prevent proce-
dural shortcuts
Equipment All seafarers recog- - Reliance on per- Practical, scenario-
nized importance of sonal judgment based training simu-
equipment (gas detec- rather than strict lating real operational
tors, SCBAs, EEBDs) procedures conditions
Familiarity often pro- - Limited hands-on Regular refresher ses-
cedural rather than experience sions for critical equip-
hands-on - Inconsistent ment
Practical competence  training  (struc- Repeated  hands-on
emphasized: cannot  tured vs. infor- practice to build confi-
rely on senses to judge mal) dence and competence
safety
Competence Competence involves - Lack of opera- Mandatory scenario-
sound judgment, criti-  tional decision- based drills simulating
cal thinking, decisive  making under emergency conditions
action under pressure pressure Structured compe-
Stop unsafe work if - Weak hazard tency assessments and
necessary recognition or refresher programs
Continuous hands-on emergency re- Integration of Stop
training is essential sponse skills Work Authority
Exposure to realistic - Limited inde- Expanded training on
operational scenarios pendent judgment hazard  recognition,
emergency response,
and independent judg-
ment
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In general, the discussion revealed that
there were a number of regulatory knowledge
and equipment familiarity as well as opera-
tional competence gaps among the partici-
pants. These results emphasize the importance
of specific interventions to enhance the prac-
tices of enclosed space safety among PCG staff.
The specified gaps also give the ground to the
creation of the capacity-building program
aimed to enhance operational readiness and
safety performance on PCG ships.

Conclusion
According to the results of the investiga-

tion, the study makes the following conclu-

sions:

1. The Philippine Coast Guard members that
work on ships are usually aware of the key
risks of entering the enclosed space, partic-
ularly those related to the lack of oxygen,
toxic gases, and physical hazards. Never-
theless, they have less awareness of other
risks like fire and explosion, which means
that their understanding of the hazards of
the enclosed space is not equally compre-
hensive. Even though staffs always require
access to enclosed areas to perform opera-
tional duties that may include maintenance,
repairs and inspection, a significant num-
ber of them do not have formal training on
how to operate in such areas. Although the
personnel commonly apply personal pro-
tective equipment, the staffs always fail to
wear necessary respiratory protection and
emergency escape equipment. This may
put them at an extra risk when carrying out
the operations in the enclosed spaces.

2. The research also finds that PCG respond-
ents have different levels of awareness and
knowledge in the three main areas studied;
regulations, equipment, and competence.
Respondents have a fundamental under-
standing of enclosed space rules, especially
on permits, risk evaluations and safety
preparations. They, however, exhibit in-
consistency in their knowledge of certain
procedural requirements before entry, and
little knowledge of detailed regulatory pro-
visions. There is also an overall reasonable
level of awareness of equipment used in en-
closed spaces, especially in identifying the

significance of gas detection and oxygen
monitoring equipment, but many demon-
strate the lack of familiarity with specific
equipment needed in emergency response
and rescue efforts. Interview responses
from experienced seafarers back these in-
terview responses. They stressed the need
to have regular training and familiarization
with practical equipment in order to
achieve operational readiness.

3. Enclosed space operations competence
proved the most area weak amongst the
three domains. Despite the fact that some of
the personnel had theoretical information,
some respondents could not put safety pro-
cedures into practice especially in areas
that involved hazards identification, elec-
trical safety measures, and the identifica-
tion of an explosive atmosphere or unsafe
gas levels. Such disconnect between theo-
retical knowledge and practical skills also
poses a possible safety issue because en-
closed space operations need not only the-
oretical knowledge but also an ability to act
in hazardous situations.

4. The results, therefore, suggest that the Phil-
ippine Coast Guard must reinforce safety in
enclosed spaces through training, imple-
mentation of regulations, and development
of practical skills. The identified gaps in the
regulatory knowledge, familiarity with
equipment, and operational competence
require addressing to enhance the safety
practices and mitigate the risk of accidents
during enclosed space operations. Design-
ing a comprehensive capacity building pro-
gram is thus significant, in delivering stand-
ardized training, supporting applied com-
petence and guaranteeing that crew mem-
bers working on ships are well equipped to
undertake enclosed space work safely and
efficiently.

The Proposed Capacity Building Program
to Enhance Personnel’s Safety in Enclosed
Spaces in PCG Vessels

Based on the competency, procedural and
compliance gaps identified in the earlier parts
of the study, this section presents the Proposed
Capacity Building Program to improve the
safety of the personnel of the Philippine Coast
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Guard during enclosed space operations in ves-
sels. The program works to fill the gaps in reg-
ulatory awareness, equipment competence
and operational competence through orga-
nized training, simulations and standard oper-
ational procedures. The sections that follow
describe the program overview, objectives,
components, a phased implementation plan,
the expected outcomes and the sustainability
and continuous improvement mechanisms.

Program Overview

This capacity building project is an exten-
sive, multi-stage initiative which intends to fill
in the critical safety gaps in Philippine Coast
Guard (PCG) personnel that operate in en-
closed or confined shipboard spaces. Based on
the results of the study, it demonstrates the
lack of training, poor knowledge of the proce-
dures, inadequate use of personal protective
equipment (PPE), and inconsistent adherence
to the regulations. The program aims at en-
hancing personnel competence, increasing the
level of familiarity with the necessary equip-
ment, and the knowledge and compliance of the
local and international maritime safety regula-
tions. Finally, it aims to encourage behavioral
change, institutionalize safety measures, and
decrease the number of accidents in confined
spaces.

Program Objectives

1. To enhance the knowledge and awareness
of PCG staff members on the hazards and
regulatory requirements involved with en-
closed spaces.

2. To make sure that every personnel is
trained to the international standards in
the field of maritime safety in standardized
and competency-based training.

3. To foster a culture of safety and compliance
by using protocols and using protective
gear consistently and appropriately.

4. To establish formal safety surveillance
mechanisms and emergency preparedness
systems on board all PCG vessels.

Program Components
1. Identification of High-Risk Areas and
Safety Weaknesses

This preliminary phase involves the au-
diting of PCG ships, with the aim of detecting
structural, procedural, and behavioral risks
in enclosed areas, as recommended by the
study.

Activities

e Hazard Mapping: Check high-risk con-
fined spaces (e.g. ballast tanks, cargo
holds, void spaces, and sewage tanks)

e Risk Profiling: Evaluate historical oc-
currences, near miss records, and crew
observations to determine typical risks
that occur (e.g., oxygen deficiency, toxic
gas accumulation, and lapses in proce-
dures)

e PPE and Equipment Inventory Audit:
Assess presence, quality, and crew
knowledge of gas detectors, SCBAs,
EEBDs and retrieval equipment.

Deliverables

e Risk Assessment Report

e Hazard Register and Priority Index
e Inventory Compliance Sheet

Note: Phase 1 tasks would take about 2
months (see Table 15), to give enough time
to carry out solid evaluations, prior to the
commencement of the training.

2. Training and Targeted Interventions
This component fills in the competence
gaps and knowledge gaps identified in the
previous sections through the provision of
modular, simulation-based training and
leadership development.

A. Competency-Based Training Modules
Each of the modules is directed to seal
particular gaps in knowledge that have been
marked during the research, such as low
awareness of electrical risks, lack of
knowledge about the pre-entry process, and
low operational preparedness. The modules
involve both theoretical and practical train-
ing:
Module 1: Essentials of Enclosed Space En-
try
Module 2: Gas Detection and Atmospheric
Hazards
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Module 3: Usage of PPE and Safety Equip-

ment

Module 4: SOPs and Entry Permits

Module 5: Rescue, Disaster Management
and Emergency Response

Table 15. Training Proper Activities for Enclosed Space Safety

M(l)\l(:)l.lle Module Title  Topics / Focus Areas ;r;ll?;:;i Duration []\)55?321;;%1;2 s/
1 Fundamentals Types of enclosed Lecture, case 8hours Pre-test/post-
of Enclosed spaces, hazards, regula- studies, group test, participa-
Space Entry tory frameworks (SO- discussions tion record
LAS, IMO, PCG), pre-en-
try procedures, roles
and responsibilities
2 Atmospheric  Oxygen deficiency, Lecture, 6 hours Practical exer-
Hazards and toxic/flammable gases, demonstra- cise with gas de-
Gas Detection gas detection proce- tions, hands-on tection devices,
dures, interpretation of exercises skills checklist
readings
3 PPE and SCBAs, EEBDs, retrieval Hands-on prac- 8 hours Skills  demon-
Safety Equip- gear, PPE inspection tice, simulation stration check-
ment Usage and donning/doffing, drills list, post-test
common errors evaluation
4 Entry Permits Permit-to-work pro- Lecture, exer- 6 hours Mock permit
and SOPs cess, risk assessment, cises, role-play, completion, ob-
SOP compliance, buddy permit comple- servation, feed-
system, communication tion practice back session
5 Emergency Rescue drills, evacua- Live simulation 12hours  Performance
Response and tion, casualty handling, drills, team ex- evaluation, de-
Rescue Oper- first aid, emergency co- ercises, real- brief report,
ations ordination time scenario post-test
enactment

Total number of formal training hours: 40 hours (distributed over a number of weeks as a part
of the phased program, combined with simulations and drills as outlined in Table 16)

Modules and Assessment

Table 15 gives a breakdown of the content
of the competency-based training modules,
which are the backbone of the capacity building
program. The modules are thoroughly struc-
tured to cover the knowledge and competence
gaps as outlined in the previous sections, so
that the personnel are fully aware of regulatory
and procedural requirements and can apply
such effectively in the operational environ-
ments. The specific details to each module are
as follows:

Module 1: Essentials of Enclosed Space
Entry. Introduces personnel to the types of en-
closed spaces, common hazards, relevant inter-

national and local regulations, and roles and re-
sponsibilities. Knowledge acquisition is as-
sessed using pre- and post-tests, whereas the
involvement in lectures and group discussions
is recorded in participation charts.

Module 2: Gas Detection and Atmos-
pheric Hazards. Trains staff to recognize and
quantify hazardous air conditions, such as lack
of oxygen and poisonous/flammable gases.
Practical work wusing gas detectors can
strengthen proper readings and sound deci-
sion-making when performing the tasks. Evalu-
ation is based on practice and skills check list.
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Module 3: Usage of PPE and Safety Equip-
ment. Attends to proper use, inspection and re-
pair of important safety equipment (e.g.,
SCBAs, EEBDs, retrieval devices). The simula-
tions and exercises offer practical experience,
and the evaluation is conducted through skills
demonstration checklists and post-test.

Module 4: SOPs and Entry Permits. Covers
permit-to-work, risk assessment, compliance
with SOPs, and communication procedures.
Mock permit and role-playing exercises enable
the personnel to train on authorization, verifi-
cation, and safety checks. Evaluation involves
monitoring of exercises and feedback.

Module 5: Rescue, Disaster Management
and Emergency Response. Trains staff on how
to act in case of an emergency in the closed
area, involving live rescue, handling of casual-
ties and coordination of the team. It entails
measuring the practical competence and pre-
paredness of personnel under simulated oper-
ational stress through performance evalua-
tions, debriefing of reports and post-tests. All
modules consist of theoretical learning, practi-
cal tasks, and evaluations to confirm the
knowledge and practical skills. Pre- and post-
tests, skills demonstrations, and performance
observations guarantee measurable learning
outcomes and the preparedness to the real-life
situation.

Training Duration
The total training course duration of about
nine months provides good coverage of all
competency areas, but also allows enough time
to practice and simulate, as well as certify per-
sonnel with a supervisor. Table 15 provides the
phased schedule and Table 16 presents the op-
erational requirements on PCG vessels with the
need to:
1. Provide modules with pre- and post-tests;
2. Carry out simulation exercises to
strengthen operational competence;
3. Introduce the supervisor certification pro-
gram to supervise leadership;
4. Complete and issue SOPs with personnel

6. Implement online tracking and reporting
systems; and

7. Undertake yearly audits and ongoing im-
provement

Nine months might seem like a long time,
but the study takes this time span as required
to facilitate proper sequence training, simula-
tions, SOP implementation, equipment issu-
ance, and digital integration without apprecia-
bly affecting operational readiness or learning
outcomes.

B. Simulation Drills and Live Exercises

e DMandates that personnel are involved in
quarterly enclosed space entry and rescue
training on all vessels;

e Involves simulations of realistic emergen-
cies, use of operational stressors;

e Assesses performance and gives feedback
related to promotion and readiness tests;
and

e Debriefs onboard to discuss the results of
the drills and what can be improved

C. Supervisor Certification Program
Mandates that officers and team leaders
take an Enclosed Space Safety Supervisor
course to provide higher-level skills and lead-
ership to operate safely in confined space.

Deliverables

e Training Attendance Records Pre- and
Post-Test Evaluation Scores

e Simulation Reports

e Supervisor Certification Credentials

3. Standard Operational Procedures (SOPs)
Development and Enforcement
This element codifies best practices in entry
to enclosed spaces, in line with study recom-
mendations:

1. Createsan SOP manual, which includes pre-
entry requirements, risk assessment, per-
mit-to-work, PPE checklists, and post-inci-
dent reporting.

2. Adopts an online tracking system that facil-
itates real-time entry tracking, hazards re-

indoctrination; porting, and automatic dashboards.
5. Acquire, examine, and distribute safety
equipment;
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3. Makes yearly safety audits to measure com-
pliance and educate on continual improve-
ment.

Note: These activities are done in a sequence
following training modules to secure that the
personnel becomes competent before the full
implementation of SOP. This sequencing also

lays into the overall nine-month schedule (see
Table 15).

Deliverables

e SOP Manual (Printed and Digital)

e Permit to Work and Equipment Inspection
Templates

e Digital Safety Audit Logs

e Annually Compliance Report per Vessel

Table 16. Phased Implementation Plan for Enclosed Space Safety Enhancement in PCG Vessels

Phase Activity Timeline Reslg):irtl;;ble Key Output/s
Phase 1: Assess- Vessel hazard map- Months1-2 PCG Safety and In- Risk Assessment
ment and Base- ping, equipment inven- spection Division Report, Hazard
line Profiling tory audit, and crew + Training Branch  Register, Equip-

competence survey ment Inventory
Sheet
Phase 2: Training Finalize training mate- Months 2-3 PCG Training Competency-
Module Develop- rials, begin supervisor Branch + Mari- Based Training
ment and Super- certification course, time Safety Ex- Curriculum, Cer-
visor Certifica- and pretest evaluation perts tified Supervisors
tion Rollout List
Phase 3: Training Rollout of all training Months 3-5 PCG Training Training Attend-
Implementation  modules, conduct ship- Branch + Vessel ance Records,
and Simulation board simulations, and Safety Officers Simulation  Re-
Drills monitor personnel per- ports, Pre/Post-
formance Test Scores
Phase 4: Finalize, approve, and Months 5-6 PCG Safety Direc- SOP Manual, SOP
SOP Finalization distribute SOPs across torate + Legal and Orientation Logs,
and Distribution vessels; onboard orien- Standards Team Onboard SOP
tation for all crew Checklists
Phase 5: Equip- Procurement, inspec- Months 6- Logistics and Sup- Equipment Com-
ment Standardi- tion,andissuance ofes- 7 ply Unit + Pro- pliance Checklist,
zation and Issu- sential safety equip- curement Office PPE I[ssuance
ance ment to all vessels Logs
Phase 6: Launch digital permit Months 7- ICT Unit + PCG Digital Monitor-
Digital Safety systemsand hazardre- 8 Oversight  Divi- ing App, Compli-
Monitoring Inte- porting tools; train des- sion ance Dashboards,
gration ignated users Permit-to-Work
Digital Logs
Phase 7: Monitor- Conduct annual safety Month 9 Oversight and Audit Reports,
ing, Audits, and audits, implement (continu- Compliance Divi- Training Impact
Continuous Im- feedback, and review ous) sion + Third-Party Reviews, Revised
provement training effectiveness Auditors SOPs/Training
Updates
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Expected Outcomes

1. Improve the proportion of PCG staff who
undergo formal training and have been
proven to have operational competence in
enclosed space procedures.

2. Minimize procedural mistakes and poor
practices in ships.

3. Enhance the adherence to the use of PPE,
equipment preparedness, and testing of the
atmosphere.

4. Decrease reported injuries, fatalities, and
near-miss incidents related to enclosed
space operations.

5. Complete integration and uniform imple-
mentation of standard operating proce-
dures (SOPs) within all PCG units of opera-
tion.

Follow-up, Sustainability and Program Eval-
uation

The Philippine Coast Guard has incorpo-
rated this capacity building program into its of-
ficial Safety Management System (SMS) in or-
der to have a long term effectiveness. Continu-
ous training module, equipment guidelines and
SOPs refinement are informed through regular
reviews such as annual safety audit, staff re-
sponses and updating of international regula-
tions governing maritime commerce. The pro-
gram also establishes strategic alliances with
commercial shipping operators and maritime
training institutions to boost PCG capacities
and ensure that they remain in touch with the
changes in global safety standards.

Program Evaluation
The program keeps track and upholds the

training outcomes with periodical re-evalua-

tions of the staff skills, such as:

1. Pre and post training tests and monitoring
of performance on simulation

2. Assessing compliance with operations via
SOP compliance and incident reports

3. Offering refresher training on the basis of
evaluation results

4. Revising modules and SOPs on lessons
learned

This performance appraisal process guar-
antees the enhancement of competencies, safe

practices in PCG vessels, and program effective-
ness in the long-term.
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