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ABSTRACT

The global shipping sector faces strong decarbonization targets, re-
quiring major emission cuts by 2030, 2040, and net zero by 2050. In the
Philippines, domestic shipping is vital for connectivity, making this chal-
lenge urgent. This study explored Filipino ECOPs’ roles, awareness, chal-
lenges, and opportunities in advancing maritime decarbonization poli-
cies and practices.

A mixed-methods design was employed, combining survey responses
from ECOPs, semi-structured interviews with participants, and document
analysis of national and international maritime policies. Quantitative
analysis assessed awareness and readiness levels, while qualitative in-
sights revealed systemic challenges and enabling conditions.

The findings revealed that ECOPs demonstrate moderate to high
awareness of environmental aspects of decarbonization (68.6%), yet sig-
nificant gaps persist in regulatory knowledge, economic understanding,
and technical applications (48%). Opportunities for ECOPs’ engagement
were rated as “moderate potential” (WM = 3.22), with enabling factors
deemed “sufficient” (WM = 2.85). Respondents recognized ECOPs’ capac-
ity to drive technological adoption and policy innovation, though barri-
ers, including restricted access to decision-making, inadequate training,
and limited mentorship, pose “major challenges” (WM = 3.15). Policy
analysis affirmed national alignment but underscored weak mechanisms
for meaningful ECOP participation.

ECOP integration is vital to strengthening the Philippines’ maritime
decarbonization agenda. Strategic measures such as advisory councils,
capacity-building programs, and curriculum reforms are recommended
to empower ECOPs for of sustainable shipping transitions in archipelagic
contexts.
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Background

The world’s oceans are facing increasing
pressures as maritime transport, which carries
over 90% of global trade, is required to reduce
its contribution to climate change. The Interna-
tional Maritime Organization has set ambitious
targets for reducing greenhouse gas emissions
from shipping, aiming for 20% reduction by
2030, 70% by 2040, and net zero by 2050.
These global commitments have significant im-
plications for regions such as Southeast Asia,
where nations rely heavily on shipping for
trade and connectivity, but also face acute risks
from climate change impacts.

For the Philippines, domestic shipping is
the lifeline that connects communities and sus-
tains economic and social development. This
sector is now under increasing scrutiny to
adopt sustainable practices while maintaining
its essential role in national growth. Meeting
decarbonization targets poses not only techno-
logical and regulatory challenges, but also re-
quires active involvement of the maritime
workforce. Early Career Ocean Professionals
(ECOPs) represent a key group in this transi-
tion, as they bring fresh perspectives, adapta-
bility, and long-term engagement potential.
However, their capacity to meaningfully con-
tribute depends on opportunities for training,
mentorship, and policy integration. While stud-
ies have examined technical and regulatory as-
pects of shipping decarbonization, limited re-
search exists on the role of ECOPs in domestic
shipping, particularly in archipelagic nations
such as the Philippines.

This article reports on a study that exam-
ines the role of Filipino ECOPs in domestic ship-
ping decarbonization, focusing on their aware-
ness, challenges, and opportunities for greater
participation in shaping sustainable maritime
practices.

Methods
Research Design

The study adopted a mixed-methods design
to comprehensively assess the role of ECOPs in
maritime decarbonization. This approach com-
bined quantitative survey analysis with quali-
tative interviews and document review to cap-
ture both breadth and depth of perspectives.

Participants and Sampling

Using Raosoft calculator, survey respond-
ents included 383 Filipino ECOPs working in
various maritime sectors. A purposive sam-
pling technique was applied to target partici-
pants since specific criteria needs to be met
such as having relevant knowledge and in-
volvement in shipping operations, training, or
policy. Participants from government agencies,
industry organizations, and academic institu-
tions were selected for semi-structured inter-
views to provide institutional perspectives.
Convenience sampling was also employed
since the participants availability and willing-
ness to answer open ended questions were also
considered.

Survey Instrument

A structured questionnaire was developed
and validated to measure awareness,
knowledge, opportunities, and barriers related
to shipping decarbonization. Items covered en-
vironmental, regulatory, and technical dimen-
sions, using Likert-scale measures to quantify
responses. Pilot testing ensured clarity and re-
liability prior to full deployment.

Interviews

Semi-structured interviews were con-
ducted with participants to gather qualitative
insights. Open-ended questions explored per-
ceptions of ECOP roles, policy integration, and
capacity-building needs. Interviews were tran-
scribed, coded, and thematically analyzed to
identify recurring patterns and insights.

Document Analysis

Relevant policy documents and frame-
works were reviewed, including national de-
carbonization roadmaps, international mari-
time regulations, and institutional competency
guidelines. Documents were classified accord-
ing to relevance and systematically examined
to assess alignment with ECOP participation
and workforce development.

Data Analysis

Quantitative survey data were analyzed us-
ing descriptive and inferential statistics to as-
sess awareness levels and identify gaps.
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Qualitative data from interviews and docu-
ments were analyzed thematically to contextu-
alize findings and triangulate results across
multiple sources.

Results and Discussions
Awareness of ECOPs on Maritime Decarboni-
zation

The findings in Table 1 demonstrate that
Filipino ECOPs exhibit an overall high level of
awareness (68.6%), reflecting a strong founda-
tion in the environmental dimensions of mari-
time decarbonization. The highest awareness
levels were observed in areas directly tied to
international frameworks and technical solu-
tions, such as understanding maritime decar-
bonization (82.2%), identifying energy effi-
ciency measures (79.1%), and recognizing
electric and hybrid vessel technologies
(78.9%). These results suggest that ECOPs are
most informed about globally promoted con-
cepts that are emphasized in both training cur-
ricula and international policy discourse.

However, a clear contradiction emerges
when comparing technical-environmental
awareness with knowledge of economic and
policy mechanisms. Despite their strong grasp
of technological and environmental indicators,
awareness of carbon pricing mechanisms was
notably low (48.0%), underscoring a signifi-
cant gap in understanding the economic

instruments that are central to international
decarbonization frameworks. This imbalance
suggests that while ECOPs are prepared to en-
gage with the technical and environmental di-
mensions of decarbonization, they may be less
equipped to participate in regulatory and pol-
icy-driven decision-making processes.

Another important insight is that while
ECOPs demonstrated strong knowledge of
green shipping technologies (71.0%) and envi-
ronmental impact assessments (71.3%), their
lower awareness of the Philippines’ specific
2030 greenhouse gas reduction commitment
(60.3%) indicates a disconnect between inter-
national discourse and localized policy frame-
works. This finding reinforces the need for ca-
pacity-building efforts that not only transfer
global knowledge but also contextualize it
within national policy commitments and gov-
ernance mechanisms.

Overall, the results affirm that ECOPs pos-
sess the technical-environmental literacy re-
quired to contribute to decarbonization initia-
tives but face critical knowledge gaps in policy
fluency and economic instruments. Addressing
these gaps through targeted training, mentor-
ship, and policy engagement is essential to fully
harness their potential as partners in achieving
the Philippines’ maritime decarbonization
goals.

Table 1. Level of Awareness Among ECOPs Regarding Maritime Decarbonization

. Correct .
Indicators 0 Interpretation
n %

1. Wh}Ch of the following best describes maritime decarboni- 315 822 Very High
zation?

2. What is the Philippines' commitment for greenhouse gas .
emission reduction by 2030? 231 60.3 High

3. According to the International Maritime Organization
(IMO), what is the target year for achieving net-zero green- 260 67.9 High
house gas emissions from international shipping?

4. Which of the f011<?w1r'1g is considered an alternative marine 923 ©82 High
fuel for decarbonization?

5. Env1.ronmen.tal impact assessment of domestic shipping op- 273 713 High
erations typically evaluates:

6. Which of the following are energy efficiency measures for 303 79.1 Very High
vessels?

7. Electric and hybrid vessel technologies are most suitable 302 78.9 Very High

for:
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. Correct .
Indicators ———— Interpretation
n %
8. Port-based decarbonization initiatives typically include: 263 68.7 High
9. Carbon pricing mechanisms in shipping work by: 184 48.0 Low
10. Current developments in green shipping technologies in- 279 71.0 High
clude:
Average 263 68.6 High

Note. Percentages are based on total number of respondents (N) = 383

Knowledge and Skills Essential for ECOPs to
Effectively Support Decarbonization - The-
matic Analysis

Structured interviews with five partici-
pants were analyzed using Braun and Clarke’s
(2006) six-phase thematic analysis, which pro-
vided a systematic framework for identifying
patterns within the qualitative data. The analy-
sis generated several themes reflecting the es-
sential knowledge and skills required by Early
Career Ocean Professionals (ECOPs) to mean-
ingfully contribute to maritime decarboniza-
tion.

Foundational Technical Knowledge
Participants consistently highlighted the
need for ECOPs to strengthen their technical
expertise in alternative fuels, energy efficiency
technologies, digital monitoring systems, and
environmental assessments. While many
ECOPs possess theoretical familiarity, gaps re-
main in operational mastery, particularly in
handling emerging fuels such as ammonia and
hydrogen. Participants emphasized that com-
pliance with safety and regulatory standards
requires not only awareness but also practical
competence in applying these technologies.

Policy Literacy

Another critical theme was the lack of pol-
icy and regulatory literacy. Respondents noted
that ECOPs often struggle to interpret maritime
environmental regulations and connect them
with technical practices. Without policy flu-
ency, technical competence risks becoming dis-
connected from compliance requirements.
Strengthening regulatory knowledge is essen-
tial for aligning technical skills with evolving
international and national decarbonization
frameworks.

Management Skills

Weaknesses in project management, lead-
ership, and organizational competencies were
also reported. Participants pointed out difficul-
ties in scheduling, planning, and timeline man-
agement. These limitations hinder ECOPs’ abil-
ity to oversee complex sustainability projects.
The findings underscore the need for deliber-
ate capacity-building initiatives focused on
managerial and leadership development.

Communication and Cross-Cultural Competence

Communication emerged as another recur-
ring challenge. Many ECOPs were described as
hesitant to present ideas to senior officials or
external agencies and struggled with data
presentation. Given the international and mul-
ticultural nature of maritime work, the devel-
opment of strong communication and intercul-
tural competence is critical to ensuring ECOPs
can actively participate in decision-making
processes and collaborations.

Digital Proficiency Gap

Although ECOPs are generally proficient in
basic digital tools, participants observed gaps
in sector-specific digital systems and maritime
software. This deficiency may limit their ability
to engage with advanced monitoring and envi-
ronmental data analytics systems essential to
decarbonization. Integrating maritime-specific
digital training into educational programs is
therefore crucial.

Knowledge and Skills Requirements - Docu-
ment Analysis

The document analysis drew upon five key
sources: the 10-Year Maritime Industry Devel-
opment Plan (MIDP) 2021, the IMO 2023 GHG
Strategy, the ECOP Policy Brief 2023, the
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Philippine Development Plan (PDP) 2023-
2028, and the Philippine NDC Implementation
Plan 2023-2030. Using the SOP2 framework,
the analysis identified convergences and diver-
gences in the treatment of knowledge and skills
relevant to maritime decarbonization and
ECOP integration.

Convergence on Foundational Competencies

Across all five documents, consistent em-
phasis was placed on policy and regulatory lit-
eracy, environmental knowledge, leadership
competencies, and lifelong training systems.
The IMO 2023 GHG Strategy highlighted com-
pliance with MARPOL Annex VI, EEXI, and CI],
while the MIDP underscored environmental
protection standards and international con-
vention enforcement. Similarly, the PDP linked
climate action to workforce skill development,
and the NDC Implementation Plan stressed
MRV literacy and GHG inventory management.
Collectively, these documents affirm the neces-
sity of integrating regulatory fluency with tech-
nical and environmental competencies.

Technical Knowledge and Skills

Technical competencies emerged strongly
in the MIDP, IMO strategy, and NDC Plan,
though framed differently. The MIDP focused
on inspection, pollution control, and alterna-
tive fuel handling; the IMO prioritized zero- and
near-zero GHG fuels and life-cycle assessments;
and the NDC Plan highlighted renewable en-
ergy and transport decarbonization. In con-
trast, the PDP addressed technical skills
broadly within labor frameworks, while the
ECOP Policy Brief emphasized advocacy and
ecosystem protection over technical detail.

Digital and MRV Competencies

Digital literacy and MRV skills were high-
lighted in the IMO strategy, MIDP, PDP, and
NDC Plan. These documents stressed ICT appli-
cations, emissions tracking, and integration of
digital competencies into education and train-
ing. The ECOP Policy Brief, however, did not ex-
plicitly reference MRV or digital tools, focusing
instead on advocacy and youth participation—
indicating a gap between advocacy frameworks
and technical-regulatory requirements.

Divergent Perspectives on ECOP Roles

The ECOP Policy Brief was the only docu-
ment to explicitly define ECOPs, framing them
as governance partners and advocates. In con-
trast, national and international frameworks
tended to subsume ECOPs within the general
workforce, focusing primarily on technical
compliance and training. This divergence
highlights a structural disconnect between how
ECOPs envision their roles and how policy
frameworks currently integrate them.

Capacity Gaps and Development Needs

All five documents acknowledged gaps im-
peding decarbonization readiness. The MIDP
cited weak fuel-handling capacity, the IMO em-
phasized outdated training standards, the PDP
noted implementation gaps in climate action
tools, and the NDC Plan identified shortages in
MRV specialists. Meanwhile, the ECOP Policy
Brief highlighted non-technical deficits such as
lack of mentorship, limited recognition in gov-
ernance, and inadequate funding support.

Education and Training Frameworks

Education and training emerged as a uni-
versal theme. The IMO and MIDP pointed to fu-
ture revisions of training standards, the PDP
emphasized labor market alignment, and the
NDC Plan called for upskilling in renewable en-
ergy and emissions monitoring. The ECOP Pol-
icy Brief stressed advocacy training and inter-
generational mentorship. Together, these doc-
uments suggest a dual imperative: technical
mastery of decarbonization technologies must
be paired with governance literacy and advo-
cacy capacity.

Opportunities and Enablers Supporting
ECOPs’' Contribution to Maritime Decarboni-
zation Efforts
Opportunity Areas

Table 2 presents the weighted mean scores
for the identified opportunity areas. The high-
est-rated opportunity was the advancement of
research and development on alternative fuels
(WM = 3.70, SD = 0.458), reflecting strong con-
sensus that ECOPs can meaningfully contribute
to innovation in green ammonia, hydrogen,
methanol, and biofuels. Conversely,
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infrastructure development for sustainability
scored lowest (WM = 2.60, SD = 0.799), indicat-
ing only moderate potential, largely due to sys-
temic and financial barriers in scaling port and
energy infrastructure.

On average, the composite score across all
indicators was WM = 3.22 (SD = 0.597), inter-
preted as moderate potential. This suggests
that while ECOPs recognize multiple entry
points for contributing to decarbonization,
their effectiveness is contingent on the

development of enabling systems and long-
term investment.

The findings are consistent with broader in-
dustry evidence that technological innovation
in fuels is advancing rapidly, whereas
infrastructure development continues to lag.
This gap underscores the importance of align-
ing R&D momentum with parallel efforts in in-
frastructure, policy, and financing to fully un-
lock ECOPs’ potential in advancing maritime
decarbonization.

Table 2. Opportunities Area Supporting ECOPs’ Contribution to Maritime Decarbonization Efforts

Indicators WM SD Interpretation
1. Technology adoption in shipping 3.20 0.748 Moderate Potential
2. Environmental policy development 3.40 0.491 High Potential
3. Environmental policy review 331 0461 High Potential
4. Sustainability training programs 3.29 0.455 High Potential
5. Capacity building programs 3.19 0.602  Moderate Potential
6. Research and development of alternative fuels 3.70 0.458 High Potential
7. Digital solutions for emission monitoring 290 0.303 Moderate Potential
8. Digital solutions for emission reporting 3.29 0.455 High Potential
9. Green port operations 3.30 0.781 High Potential
10. Infrastructure development for sustainability 2.60 0.799 Moderate Potential
11. Industry-academia collaboration on sustainability 3.30 0.457 High Potential
projects
12. International maritime environmental initiatives 3.30 0.457 High Potential
13. Participant engagement activities 3.40 0.490 High Potential
14. Public awareness campaigns 290 0.296 Moderate Potential

Composite WM 3.22

0.597 Moderate Potential

Note. 3.25-4.00 (High Potential); 2.50-3.24 (Moderate Potential); 1.75-2.49 (Limited Potential);

1.00-1.74 (No Potential)

Enablers

Table 3 presents the weighted mean scores
for the enablers supporting ECOPs. Analysis
shows that the indicator no. 7 received the
highest weighted mean (WM = 3.19, SD =.744),
indicating that the respondents agree that pol-
icy advocacy platforms are sufficient as an ena-
bler for maritime decarbonization. On the other
hand, the indicators no. 1 and 10 received the
lowest weighted mean (WM = 2.58, SD = 1.017,
1.019), indicating that the respondents only
agree that government support and educa-
tional institution partnerships are sufficient as
enablers.

Overall, the results indicate that the re-
spondents generally perceive a “sufficient” en-

abler supporting ECOPs’ contribution to mari-
time decarbonization efforts (WM = 2.85, SD =
.850). This goes with findings that also point to
the importance of stakeholder engagement and
policy advocacy as important parts in making
maritime decarbonization strategies more ef-
fective, since these areas are often where dif-
ferentactors such as government, industry, and
research groups can meet, share ideas, and
push for stronger action. It also shows that
without continuous involvement of partici-
pants and without active platforms for policy
advocacy, many of the strategies for decarbon-
ization may remain slow to implement or may
not reach the expected outcomes (Mallouppas,
2021).
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Table 3. Enablers Supporting ECOPs’ Contribution to Maritime Decarbonization Efforts

Indicators WM SD Interpretation

1. Government support 2.58 1.017 Sufficient
2. Industry mentorship programs 2.69 1.007 Sufficient
3. Access to advanced technology and tools 2.89 0.700 Sufficient
4. Professional development opportunities 2.79 0.749 Sufficient
5. International collaboration platforms 2.79 0.749 Sufficient
6. Research and development partnerships 3.09 0.541 Sufficient
7. Policy advocacy platforms 3.19 0.744 Sufficient
8. Innovation accelerators 2.89 0.712 Sufficient
9. Cross-sector networking opportunities 2.98 0.898 Sufficient
10. Educational institution partnerships 2.58 1.019 Sufficient

Composite WM 2.85 0.850 Sufficient

Note. 3.25-4.00 (Highly Sufficient); 2.50-3.24 (Sufficient); 1.75-2.49 (Somewhat Sufficient); 1.00-

1.74 (Insufficient)

Thematic Analysis

Braun and Clarke’s (2006) six-phase the-
matic analysis were still employed to systemat-
ically analyze the structured interview re-
sponses of participants.

Technology-Led Opportunity Space for ECOPs

Participants consistently located ECOPs’
strongest immediate opportunities in digital
solutions for emission monitoring (MRV), alter-
native-fuel R&D, and related infrastructure. Il-
lustrative remarks included: “Big chance in pol-
icy writing and compliance check, also in mon-
itoring ships emission” (Participant 1, MA-
RINA); “Good opportunity in energy efficiency
and alternative fuel research” (Participant 2,
DOE Policy); and “R&D projects are main
chance, like testing biofuels and emission re-
duction” (Participant 3, DOE Research). Ports
likewise see roles in environmental monitor-
ing: “They can join in environmental monitor-
ing at ports, carbon check, waste system” (Par-
ticipant 4, PPA).

These observations mirror international
evidence that digitalization enables decarboni-
zation and unlocks energy-efficiency gains
(UNCTAD, 2023), while zero-carbon fuels (am-
monia, methanol, hydrogen) create new R&D
and infrastructure roles and opportunities, in-
cluding for developing countries (World Bank,
2021). Skills roadmaps emphasize urgent up-
skilling for green and digital operations (DNV,
2023).

Policy and Governance Engagement as a High-
Value Contribution Path

Participantsdescribed concrete, near-term
roles in policy development and review,
compliance work, and stakeholder engage-
ment: “One group of ECOPs help draft compli-
ance manual for domestic ships” (Participant
1); “We had ECOP interns help in drafting en-
ergy transition roadmap” (Participant 2); “Op-
portunity is in policy review, compliance au-
dits, and stakeholder consult” (Participant 5,
DOTTr). Global guidance supports this direction
that the IMO’s strengthened GHG strategy and
the broader decarbonization agenda require
system-wide collaboration and swift regula-
tory measures, opening room for practitioner
input and implementation support (UNCTAD,
2023).

Capacity-Building and Education Pathways
(Training, PD Design, Awareness)

Respondents pointed to training-centric
opportunities and enablers: “We give training
sessions and workshops” (Participant 1); “We
offer policy seminar and staff development”
(Participant 2); “Provide field training at ports,
not only classroom” (Participant 4). They also
flagged PD design and scholarships: “Funding
support and training scholarships will help a
lot” (Participant 2). The literature supports
that seafarer and shore-side workforces need
rapid upskilling for fuels expected this decade
and for digital systems (DNV & SMF, 2023;
DNV, 2023).
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Innovation, Pilots, and Cross-Sector Collabora-
tion

ECOPs can add value through applied re-
search, pilot studies, and corridor-style collab-
orations: “One ECOP team worked on a pilot
study for methanol fuel test” (Participant 3);
“Work with DOE, DENR, ECOPs can be in pro-
ject teams” (Participant 4). Green shipping cor-
ridors specifically promote multi-actor pilots
that de-risk novel fuels/tech and accelerate
scale-up (Getting to Zero Coalition/Global Mar-
itime Forum, 2021; Mission Innovation, 2023.)

Enabler Sufficiency vs. Gaps—Partnerships
Strong; Government Support, Mentorship, and
Advanced Tech Access Weak

The respondents judged educational part-
nerships, networking, and professional devel-
opment as generally present, but emphasized
critical deficits in government support, indus-
try mentorship, and access to advanced tech-
nology: “Mentorship is informal only” (Partici-
pant 1); “Mentorship weak, senior don’t have
time always” (Participant 3); “Government
must give direction and budget for skill devel-
opment” (Participant 5); and “Access to ad-
vanced technology” rated lowest in Table 3.8.
Global assessments echo these constraints that
the transition demands large-scale training re-
form (with STCW modernization under re-
view) and investment in new fuels and landside
infrastructure, particularly challenging for the
Global South (Reuters, 2024; UNCTAD, 2023;
World Bank, 2021).

Institutionalizing Inter-Agency Collaboration
and ECOP Representation

Finally, participants asked for formal seats
for ECOPs in inter-agency work: “Collab thru
inter-agency task force, but ECOP seldom in-
cluded” (Participant 1); “Joint policy drafting...
but ECOP not always invited” (Participant 2);
“Inter-agency group must include ECOP repre-
sentation” (Participant 5). International stud-
ies argue that structured, multi-stakeholder
governance (e.g. corridor coalitions) acceler-
ates adoption and creates pathways for early-
career talent to contribute visibly and continu-
ously (Global Maritime Forum, 2021; UNCTAD,
2023).

Challenges and Barriers Faced by ECOPs in
Decarbonization

Table 4 present the challenges and barriers
ecops faced in engaging with decarbonization
efforts. Analysis shows that the indicators no. 6,
7,8,9,and 10 were rated as critical barriers, in-
dicating that the respondents strongly agree
that resistance to change from established in-
dustry practices (WM =3.61, SD =.489), limited
access to relevant technology and tools (WM =
3.30, SD = .460), unclear career pathways in
maritime sustainability (WM = 3.40, SD =.491),
insufficient networking opportunities (WM =
3.80, SD =.403), and language barriers in inter-
national forums (WM = 3.29, SD = .455) are
considered as critical barriers in their engage-
ment with decarbonization.

On the other hand, the indicators no. 1, 2, 3,
4,5,11, and 12 were rated as major challenges,
indicating that the respondents only agree that
limited access to decision-making positions
(WM = 2.79, SD =.749), insufficient funding for
professional development (WM = 2.68, SD =
1.273), lack of mentorship and guidance (WM =
3.08,SD =.947), limited recognition of ECOP ca-
pabilities by senior professionals (WM = 2.50,
SD = 1.114), inadequate educational prepara-
tion for sustainability challenges (WM = 3.10,
SD =1.384), cultural barriers to innovation and
change (WM = 3.10, SD =.306), and limited re-
search and development opportunities (WM =
3.20, SD = .397) are major challenges in their
engagement with decarbonization.

Overall, the results indicate that the re-
spondents generally perceive the barriers
faced by ECOPs as “major challenge” in engag-
ing with decarbonization efforts (WM = 3.15,
SD =.869). This goes with literature that shows
policy gaps, weak institutional support, and
limited integration of ECOPs in decision-mak-
ing are repeated and big barriers in shipping
decarbonization, and it also points out that
without stronger policies and more support,
these barriers will continue to slow down the
progress of the sector toward meeting decar-
bonization targets (Masodzadeh et al., 2022).
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Table 4. Challenges And Barriers ECOPs Faced in Engaging with Decarbonization Efforts

Indicators WM SD Interpretation
1. Limited access to decision-making positions 2.79 0.749 Majority Challenge
2. Insufficient funding for professional development 2.68 1.273 Majority Challenge
3. Lack of mentorship and guidance 3.08 0.947 Majority Challenge
4. lelted' recognition of ECOP capabilities by senior 250 1114 Majority Challenge
professionals
5. Fnadequate educational preparation for sustainabil- 308 1384 Majority Challenge
ity challenges
6. Re51sFance to change from established industry 361 0489 Critical Barrier
practices
7. Limited access to relevant technology and tools 3.30 0.460 Critical Barrier
8. Unclear career pathways in maritime sustainability =~ 3.40  0.491 Critical Barrier
9. Insufficient networking opportunities 3.80 0.403 Critical Barrier
10. Language barriers in international forums 3.29 0.455 Critical Barrier
11. Cultural barriers to innovation and change 3.10 0.306 Majority Challenge
12. Limited research and development opportunities 3.20 0.397 Majority Challenge
Composite WM 3.15 0.869 Majority Challenge

Note. 3.25-4.00 (Critical Barrier); 2.50-3.24 (Major Challenge); 1.75-2.49 (Minor Challenge);

1.00-1.74 (Not a Challenge)

Integration of ECOP Perspectives in National
Maritime Decarbonization Strategies

The synthesis of SOP 1 to SOP 4 into SOP 5
highlights that the integration of Filipino Early
Career Ocean Professionals (ECOPs) into mari-
time decarbonization requires a multi-dimen-
sional strategy (Table 7). Findings reveal that
while ECOPs demonstrate high awareness and
theoretical knowledge, they continue to face
persistent gaps in practical training, limited
policy participation, and barriers such as insuf-
ficient mentorship and restricted access to ad-
vanced technology. At the same time, opportu-
nities exist in technology adoption, policy de-
velopment, and innovation, if these are formal-
ized and supported by strong institutional
mechanisms.

The integration strategies therefore em-
phasize upgrading technical competencies
through applied training, embedding ECOPs
into national and inter-agency policy struc-
tures, addressing barriers through mentorship
and funding, and positioning government as
the central enabler of systematic support. Col-
lectively, these measures ensure that ECOPs
are not only workforce participants but also ac-
tive policy contributors and innovation leaders
in the Philippines’ domestic shipping decar-
bonization agenda.

Global evidence strengthens these findings.
The IMO and Maritime Just Transition Task
Force estimate that by 2030, around 450,000
seafarers will require additional training, with
the number rising to 800,000 by the mid-
2030s, primarily in handling ammonia, hydro-
gen, and methanol fuels—areas not currently
covered by STCW standards (Reuters, 2024;
Lloyd’s Register, 2024). This mirrors the skills
gaps identified in SOP 2 of this study, where
ECOPs were found strong in theory but weak in
practical application.

National frameworks also affirm the ur-
gency of green skills integration. The Philippine
Development Plan 2023-2028 calls for embed-
ding lifelong learning and green competencies
within curricula, technical training, and labor
market systems (NEDA, 2023). Similarly, the
NDC Implementation Plan 2023-2030 stresses
the importance of MRV system knowledge, pro-
ject-level technical capacity, and reskilling pro-
grams for workers displaced by just transition
measures (CCC & DENR, 2023).

Taken together, these documents align with
ECOP-driven calls for governance inclusion, as
highlighted in the ECOP Policy Brief 2023,
which frames ECOPs not just as technical im-
plementers but as policy advocates and inter-
generational partners in ocean governance
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(European Marine Board & UN ECOP Pro-
gramme, 2023). Thus, integration strategies
must combine technical mastery (fuel handling,

MRV,

compliance) with governance and

Table 5. Integration Framework

advocacy capacities, ensuring that ECOPs
evolve as both decarbonization specialists and
policy influencers in the Philippine maritime
sector.

SOP Source

Key Findings / Issues

Integration Strategy

SOP 1: Aware-
ness

ECOPs aware of decarboniza-
tion concepts but limited un-
derstanding of complex mech-
anisms (e.g., carbon pricing,
market-based measures).

Develop advanced awareness programs that
go beyond basics, covering IMO GHG targets,
carbon pricing, and environmental impact
assessment; integrate modules in curricula
and seminars.

SOP 2:
Knowledge &
SKkills

Strong theoretical knowledge
of alternative fuels and digital
systems but weak in practical
application; education too
theoretical.

Establish simulation-based training centers,
shipboard immersion, and practical modules
on hydrogen, ammonia, and methanol fuel
handling, plus MRV systems; align curricula
with IMO competency frameworks.

SOP 3: Oppor-
tunities & En-
ablers

ECOPs have potential in tech
adoption, policy review, train-
ing, and innovation, but par-
ticipation remains informal
and underutilized.

Create formal roles for ECOPs in inter-
agency policy drafting, R&D consortia, and
compliance audits; institutionalize ECOP
representation in green shipping corridor in-
itiatives and national task forces.

SOP 4: Chal-
lenges & Bar-
riers

Barriers include lack of men-
torship, weak access to ad-
vanced technology, insuffi-
cient funding, and exclusion
from decision-making.

Implement structured mentorship pro-
grams, allocate government funding for
ECOP capacity-building, provide access to
modern tools and laboratories, and create
ECOP networking/exchange platforms.

Cross-Cutting
Finding (All
SOPs)

Government seen as the pri-
mary enabler but current sup-
port fragmented and incon-
sistent.

Government to update STCW framework to
include sustainability competencies, inte-
grate ECOP development into PDP and NDC
strategies, establish public-private partner-
ships for ECOP-led projects, and ensure sta-
ble funding mechanisms for training and
R&D.

Conclusion

This study explored the role of Filipino

(ECOPs) in the decarbonization of Philippine
domestic shipping through survey data, stake-
holder interviews, and document analysis.
ECOPs show strong awareness of decarboniza-
tion goals, alternative fuels, and efficiency
measures. However, significant limitations per-
sist in advanced policy literacy, such as carbon
pricing mechanisms, and in the practical appli-
cation of emerging technologies. While ECOPs
show motivation and potential to support sus-
tainable transitions, their contributions are
constrained by theory-practice gaps, inade-
quate mentorship, limited access to decision-

making processes, and insufficient institutional
support. Participants acknowledged their
promise in technology adoption, environmen-
tal policy development, and research, yet their
involvement remains largely informal, short-
term, and underfunded.

To address these challenges, it is recom-
mended that maritime institutions, govern-
ment agencies, and industry participants
strengthen ECOP engagement through a dual
approach that combines technical mastery with
governance integration. Expanding awareness
campaigns and embedding decarbonization lit-
eracy into higher education curricula will en-
sure a broader and more comprehensive
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understanding of complex mechanisms such as
emissions trading and market-based measures.
Bridging theory and practice through simula-
tion-based training, shipboard immersion, and
exposure to digital monitoring systems will en-
hance practical readiness. Equally important is
the development of communication, leader-
ship, and cross-cultural competencies through
structured mentorship and soft-skill training
programs.

Institutionalizing ECOP participation in pol-
icy-making bodies, advisory councils, and in-
ter-agency platforms is essential to ensure sus-
tained involvement and recognition. Govern-
ment agencies such as MARINA, DOE, and PPA
must update competency frameworks like
STCW to reflect decarbonization skills, while
embedding ECOP development explicitly in na-
tional strategies such as the Philippine Devel-
opment Plan (PDP) and the Nationally Deter-
mined Contributions (NDC). Public-private
partnerships should be leveraged to provide
access to laboratories, simulators, and funding
support, while international collaborations will
expand ECOP exposure to best practices world-
wide.

In sum, the integration of ECOPs into the
decarbonization agenda requires systemic re-
forms that combine education, training, policy
inclusion, and mentorship. Strengthening both
technical and governance capacities will allow
ECOPs to emerge not only as implementers of
sustainable shipping practices but also as pol-
icy shapers and innovators in the maritime
transition toward a low-carbon future.

Acknowledgement

The author gratefully acknowledges the
guidance of the research adviser and examining
committee, the support of the Philippine Mer-
chant Marine Academy Graduate School, and
the valuable inputs provided by the Maritime
Industry Authority (MARINA), Department of
Energy (DOE), and other participants. Special
recognition is also given to the Early Career
Ocean Professionals (ECOPs) whose participa-
tion and insights made this study possible.

References
Abu, M. (2021). Explanatory sequential design
of mixed methods research: Phases and

challenges. International Journal of Re-
search in Business and Social Science,

10(5), 253-260.
https://doi.org/10.20525 /ijrbs.v10i5.12
62

Ajani, A. 0., Padonu, N. S, & Tairu, O. A. (2024).
Organisational change and workforce per-
formance: A study of selected registered
maritime firms. Abuja Journal of Business
and Management, 2(2), 182-193.
https://doi.org/10.7118 /tkg7mj93

Alamoush, A. S., Olger, A. 1., & Ballini, F. (2022).
Ports’ role in shipping decarbonisation: A
common port incentive scheme for ship-
ping greenhouse gas emissions reduction.
Cleaner Logistics and Supply Chain, 3,
100021.
https://doi.org/10.1016/j.clscn.2021.10
0021

Alimen, R. A, Cicero, E., & Cecilia, M. (2019).
Maritime command-language: Under-
standing its role in the global seafaring
profession among maritime youth in the
Philippines. Journal of Shipping and Ocean
Engineering, 9(1), 1-9.
https://doi.org/10.17265/2159-
5879/2019.01.005

Arof, A. M. (2018). Decision making model for
Ro-Ro short sea shipping operations in ar-
chipelagic Southeast Asia. The Asian Jour-
nal of Shipping and Logistics, 34(1), 33-42.
https://doi.org/10.1016/j.ajs1.2018.03.0
05

Bergin, T. (2018). An introduction to data anal-
YSIS. SAGE. https://www.tor-
rossa.com/en/resources/an/5019397

Bilgili, L. (2023). A systematic review on the ac-
ceptance of alternative marine fuels. Re-
newable and Sustainable Energy Reviews,

182, 113367.
https://doi.org/10.1016/j.rser.2023.113
367

Bissias, 1. G., Pallis, A. A, & Theotokas, I. N.
(2025). Gen Zers and the seafaring profes-
sion: A generational approach to enrol-
ment in merchant marine academies.
WMU Journal of Maritime Affairs. Advance

online publication.
https://doi.org/10.1007 /s13437-024-
00355-4

JMABER

5006

Volume 6 | Number 10 | October | 2025


https://doi.org/10.20525/ijrbs.v10i5.1262
https://doi.org/10.20525/ijrbs.v10i5.1262
https://doi.org/10.7118/tkg7mj93
https://doi.org/10.1016/j.clscn.2021.100021
https://doi.org/10.1016/j.clscn.2021.100021
https://doi.org/10.17265/2159-5879/2019.01.005
https://doi.org/10.17265/2159-5879/2019.01.005
https://doi.org/10.1016/j.ajsl.2018.03.005
https://doi.org/10.1016/j.ajsl.2018.03.005
https://www.torrossa.com/en/resources/an/5019397
https://www.torrossa.com/en/resources/an/5019397
https://doi.org/10.1016/j.rser.2023.113367
https://doi.org/10.1016/j.rser.2023.113367
https://doi.org/10.1007/s13437-024-00355-4
https://doi.org/10.1007/s13437-024-00355-4

EM Reyes, 2025 / The Role of Filipino Early Career Ocean Professionals (ECOPs)

Bowen, G. A. (2009). Document analysis as a
qualitative research method. Qualitative
Research Journal, 9(2), 27-40.
https://doi.org/10.3316/QR]0902027

Braun, V., & Clarke, V. (2006). Using thematic
analysis in psychology. Qualitative Re-
search in Psychology, 3(2), 77-101.
https://doi.org/10.1191/1478088706gp
0630a

Breakwell, G. M., Wright, D. B.,, & Barnett, ].
(2020). Research methods in psychology.
SAGE. https://www.torrossa.com/en/re-
sources/an/5019108#page=358

Buscema, F., Grandi, A., & Colombo, L. (2023).
How can the seafarers do it? Qualitative
research in psychosocial risks of South It-
aly’s seafarers. International Maritime
Health, 74(1), 54-61.
https://doi.org/10.5603/imh.2023.0006

Caesar, L. D. (2023). Emerging dynamics of
training, recruiting and retaining a sus-
tainable maritime workforce: A skill resil-
ience framework. Sustainability, 16(1),
2309.
https://doi.org/10.3390/su16010239

Cambaliza, M. O. L., Yu, L. E., Latif, M. T., Lestari,
P.,& Wu, X. (2023). Regional and urban air
quality in Southeast Asia: Maritime conti-
nent. In Handbook of air quality and cli-
mate change (pp. 533-591). Springer.
https://doi.org/10.1007/978-981-15-
2760-9 68

Chang, P.-C, Chou, W.-S, Chiang, W.-S, &
Chiang, Y.-C. (2025). Application of quali-
tative research to analyze the knowledge
and skill requirements for maritime oper-
ational safety. In 2025 IEEE Underwater
Technology (UT) (pp. 1-4). IEEE.
https://doi.org/10.1109/ut61067.2025.
10947377

Creswell,]. W. (2014). Research design: Qualita-
tive, quantitative, and mixed methods ap-
proaches (4th ed.). SAGE Publications.

Creswell, ]. W,, & Plano Clark, V. L. (2017). De-
signing and conducting mixed methods re-
search (3rd ed.). SAGE Publications.

Davis, F. D. (1989). Perceived usefulness, per-
ceived ease of use, and user acceptance of
information technology. MIS Quarterly,
13(3), 319-340.
https://doi.org/10.2307 /249008

Dawadi, S., Shrestha, S., & Giri, R. A. (2021).
Mixed-methods research: A discussion on
its types, challenges, and criticisms. Open
University Repository.
https://oro.open.ac.uk/75449/1/Dawadi
%2C%20Shreshta%20and%20Giri%202
021.pdf

Demir, S. B., & Pismek, N. (2018). A convergent
parallel  mixed-methods study of
controversial issues in social studies clas-
ses: A clash of ideologies. Educational Sci-
ences: Theory and Practice, 18(1), 119-
149.
https://doi.org/10.12738/estp.2018.1.0
038

Department of Energy. (2023). DOE strategic
plan 2023-2028: Transforming the Philip-
pine energy sector. DOE.

Department of Energy. (2023). Philippine en-
ergy transition roadmap 2023-2050. DOE.

Dixon, J. (2025). Analyzing cyberattacks in the
maritime domain using hierarchical clus-
tering and descriptive statistics. The Jour-
nal of Territorial and Maritime Studies,
12(1), 7-33.
https://doi.org/10.2307 /48817079

DNV & Singapore Maritime Foundation. (2023,
June 8). Study highlights upskilling needs
of seafarers in the areas of decarboniza-
tion and digitalization. DNV.
https://www.dnv.com/news/2023/dnv-
and-smf-study-highlights-upskilling-
needs-of-seafarers-in-the-areas-of-decar-
bonization-and-digitalization-244162/

DNV. (2023). Seafarer training and skills for de-
carbonized shipping. DNV.
https://www.dnv.com/publications/sea-
farer-training-and-skills-for-decarbon-
ized-shipping-235124/

Global Maritime Forum. (2021). The next wave:
Green corridors. Global Maritime Forum.
https://globalmaritimeforum.org/re-
port/the-next-wave-green-corridors/

Grydehgj, A.,, & Casagrande, M. (2019). Islands
of connectivity: Archipelago relationality
and transport infrastructure in Venice La-
goon. Area, 52(1), 56-64.
https://doi.org/10.1111/area.12529

Guerra-Garcia, J. M., Navarro-Barranco, C., Mar-
tinez-Laiz, G., Moreira, J., Giraldez, 1., Mo-
rales, E., Fernandez-Romero, A., Florido,

IJMABER

5007

Volume 6 | Number 10 | October | 2025


https://doi.org/10.3316/QRJ0902027
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://www.torrossa.com/en/resources/an/5019108#page=358
https://www.torrossa.com/en/resources/an/5019108#page=358
https://doi.org/10.5603/imh.2023.0006
https://doi.org/10.3390/su16010239
https://doi.org/10.1007/978-981-15-2760-9_68
https://doi.org/10.1007/978-981-15-2760-9_68
https://doi.org/10.1109/ut61067.2025.10947377
https://doi.org/10.1109/ut61067.2025.10947377
https://doi.org/10.2307/249008
https://oro.open.ac.uk/75449/1/Dawadi%2C%20Shreshta%20and%20Giri%202021.pdf
https://oro.open.ac.uk/75449/1/Dawadi%2C%20Shreshta%20and%20Giri%202021.pdf
https://oro.open.ac.uk/75449/1/Dawadi%2C%20Shreshta%20and%20Giri%202021.pdf
https://doi.org/10.12738/estp.2018.1.0038
https://doi.org/10.12738/estp.2018.1.0038
https://doi.org/10.2307/48817079
https://www.dnv.com/news/2023/dnv-and-smf-study-highlights-upskilling-needs-of-seafarers-in-the-areas-of-decarbonization-and-digitalization-244162/
https://www.dnv.com/news/2023/dnv-and-smf-study-highlights-upskilling-needs-of-seafarers-in-the-areas-of-decarbonization-and-digitalization-244162/
https://www.dnv.com/news/2023/dnv-and-smf-study-highlights-upskilling-needs-of-seafarers-in-the-areas-of-decarbonization-and-digitalization-244162/
https://www.dnv.com/news/2023/dnv-and-smf-study-highlights-upskilling-needs-of-seafarers-in-the-areas-of-decarbonization-and-digitalization-244162/
https://www.dnv.com/publications/seafarer-training-and-skills-for-decarbonized-shipping-235124/
https://www.dnv.com/publications/seafarer-training-and-skills-for-decarbonized-shipping-235124/
https://www.dnv.com/publications/seafarer-training-and-skills-for-decarbonized-shipping-235124/
https://globalmaritimeforum.org/report/the-next-wave-green-corridors/
https://globalmaritimeforum.org/report/the-next-wave-green-corridors/
https://doi.org/10.1111/area.12529

EM Reyes, 2025 / The Role of Filipino Early Career Ocean Professionals (ECOPs)

M., & Ros, M. (2020). Assessing environ-
mental pollution levels in marinas. Science
of the Total Environment, 762, 144169.
https://doi.org/10.1016/j.sci-
totenv.2020.144169

He, S., Wy, X,, Wang, ., & Ly, Y. (2025). Shipping
emission inventory preparation with AIS
data: A stratified random sampling
method. Transportation Research Part D:
Transport and Environment, 138, 104520.
https://doi.org/10.1016/j.trd.2024.1045
20

Heirs, S., & Manuel, M. E. (2021). Sustainable
maritime career development: A case for
maritime education and training (MET) at
the secondary level. TransNav: Interna-
tional Journal on Marine Navigation and
Safety of Sea Transportation, 15(1),91-99.
https://doi.org/10.12716/1001.15.01.08

Hidayat, R., & Pratiwi, S. (2023). Environmental
awareness of cadets: The eco-navigator
concept in maritime education. Journal of
Maritime Studies and National Integration,

7(1), 27-35.
https://files.eric.ed.gov/fulltext/E]14372
37.pdf

International Maritime Organization. (2023).
Readiness of low- and zero-carbon marine
fuels technology: Full report. GreenVoy-
age2050  Project.  https://greenvoy-
age2050.imo.org/wp-content/up-
loads/2023/08/Readiness-of-Low-Zero-
Carbon-Marine-Fuels-Technology-Full-
Report-v1.pdf

Issa-Zadeh, S. B. (2025). Decarbonizing seaport
maritime traffic: Finding hope. Maritime
Sustainability, 6(2), Article 47.
https://doi.org/10.3390/world6020047

Jia, H., Jiang, L., & Azevedo, P. (2024). Green pre-
mium and the role of financial investors in
sustainable investment in container ship-
ping. Transportation Research Part E: Lo-
gistics and Transportation Review, 189,
103658.
https://doi.org/10.1016/j.tre.2024.1036
58

Joung, T.-H., Kang, S.-G., Lee, ].-K., & Ahn, ]J.
(2020). The IMO initial strategy for reduc-
ing greenhouse gas (GHG) emissions, and
its follow-up actions towards 2050. Jour-
nal of International Maritime Safety,

Environmental Affairs, and Shipping, 4(1),
1-7.
https://doi.org/10.1080/25725084.201
9.1707938

Jovi¢, M., Tijan, E., Brci¢, D., & Pucihar, A.
(2022). Digitalization in maritime
transport and seaports: Bibliometric, con-
tent and thematic analysis. Journal of Ma-
rine Science and Engineering, 10(4), 486.
https://doi.org/10.3390/jmse10040486

Jung, R, Gundlach, S., & Hasselbring, W. (2022).
Thematic domain analysis for ocean mod-
eling. Environmental Modelling & Soft-
ware, 150, 105323.
https://doi.org/10.1016/j.en-
vsoft.2022.105323

Kim, H., Lee, D., & Park, S. (2025). Developing a
DACUM-integrated competency frame-
work for shore-based maritime profes-
sionals. Sustainability, 17(14), 6455.
https://doi.org/10.3390/su17146455

Kontovas, C. A. (2020). Integration of air quality
and climate change policies in shipping:
The case of sulphur emissions regulation.
Marine Policy, 113, 103815.
https://doi.org/10.1016/j.mar-
pol.2020.103815

Koukaki, T., & Tei, A. (2020). Innovation and
maritime transport: A systematic review.
Case Studies on Transport Policy, 8(3),

700-710.
https://doi.org/10.1016 /j.cstp.2020.07.0
09

Lind, M., Lehmacher, W., & Ward, R. (2023).
Maritime  decarbonization.  Springer.
https://doi.org/10.1007/978-3-031-
39936-7

Mallouppas, G. (2021). Decarbonization in the
shipping industry: A review of pathways
and technologies. Journal of Marine Sci-
ence and Engineering, 9(4), Article 415.
https://doi.org/10.3390/jmse9040415

Mao, Z., Ma, A., & Zhang, Z. (2024). Towards car-
bon neutrality in shipping: Impact of Eu-
ropean Union’s emissions trading system
for shipping and China’s response. Ocean
& Coastal Management, 249, 107006.
https://doi.org/10.1016/j.oce-
coaman.2023.107006

Masodzadeh, P. G., Intlekofer, A., Borjesson, M.,
& Cariou, P. (2022). A review of barriers

JMABER

5008

Volume 6 | Number 10 | October | 2025


https://doi.org/10.1016/j.scitotenv.2020.144169
https://doi.org/10.1016/j.scitotenv.2020.144169
https://doi.org/10.1016/j.trd.2024.104520
https://doi.org/10.1016/j.trd.2024.104520
https://doi.org/10.12716/1001.15.01.08
https://files.eric.ed.gov/fulltext/EJ1437237.pdf
https://files.eric.ed.gov/fulltext/EJ1437237.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/08/Readiness-of-Low-Zero-Carbon-Marine-Fuels-Technology-Full-Report-v1.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/08/Readiness-of-Low-Zero-Carbon-Marine-Fuels-Technology-Full-Report-v1.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/08/Readiness-of-Low-Zero-Carbon-Marine-Fuels-Technology-Full-Report-v1.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/08/Readiness-of-Low-Zero-Carbon-Marine-Fuels-Technology-Full-Report-v1.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/08/Readiness-of-Low-Zero-Carbon-Marine-Fuels-Technology-Full-Report-v1.pdf
https://doi.org/10.3390/world6020047
https://doi.org/10.1016/j.tre.2024.103658
https://doi.org/10.1016/j.tre.2024.103658
https://doi.org/10.1080/25725084.2019.1707938
https://doi.org/10.1080/25725084.2019.1707938
https://doi.org/10.3390/jmse10040486
https://doi.org/10.1016/j.envsoft.2022.105323
https://doi.org/10.1016/j.envsoft.2022.105323
https://doi.org/10.3390/su17146455
https://doi.org/10.1016/j.marpol.2020.103815
https://doi.org/10.1016/j.marpol.2020.103815
https://doi.org/10.1016/j.cstp.2020.07.009
https://doi.org/10.1016/j.cstp.2020.07.009
https://doi.org/10.1007/978-3-031-39936-7
https://doi.org/10.1007/978-3-031-39936-7
https://doi.org/10.3390/jmse9040415
https://doi.org/10.1016/j.ocecoaman.2023.107006
https://doi.org/10.1016/j.ocecoaman.2023.107006

EM Reyes, 2025 / The Role of Filipino Early Career Ocean Professionals (ECOPs)

and solutions for shipping decarboniza-
tion. Marine Pollution Bulletin, 190,
114008. https://doi.org/10.1016/j.mar-
polbul.2022.114008

Matheus, A. (2024). Human capital develop-
ment: Bridging the skills gap in the mari-
time administration of Namibia [Master’s
thesis, World Maritime University]. The
Maritime Commons: Digital Repository of
the World Maritime University.
https://commons.wmu.se/all disserta-
tions/2373

Mestemaker, B. van, & Castro, B. G. (2020). De-
signing the zero emission vessels of the fu-
ture: Technologic, economic and environ-
mental aspects. International Shipbuilding
Progress, 67(1), 5-31.
https://doi.org/10.3233 /isp-190276

Mission Innovation. (2023). Green shipping cor-
ridors—Reports and approaches. Mission
Innovation. https://mission-innova-
tion.net/missions/shipping/green-ship-
ping-corridors/reports/

Monios, J. (2019). Environmental governance
in shipping and ports: Sustainability and
scale challenges. In Sustainability and
scale in maritime governance (pp. 13-29).
Elsevier. https://doi.org/10.1016/b978-
0-12-819134-7.00002-2

Moros-Daza, A., & Jubiz-Diaz, M. (2024). Labour
force management in maritime ports: A
comprehensive systematic literature re-

view. Heliyon, 10(11), e31401.
https://doi.org/10.1016/j.heli-
yon.2024.e31401

Naz, N., Gulab, F., & Aslam, M. (2022). Develop-
ment of qualitative semi-structured inter-
view guide for case study research. Com-
petitive Social Science Research Journal,
3(2), 42-52. https://cssrjournal.com/in-
dex.php/cssrjournal/article/view /170

Noble, H., & Heale, R. (2019). Triangulation in
research, with examples. Evidence-Based

Nursing, 22(3), 67-68.
https://doi.org/10.1136/ebnurs-2019-
103145

Olaniyi, E. O., Atari, S., & Prause, G. (2018). Mar-
itime energy contracting for clean ship-
ping. Transport and Telecommunication
Journal, 19(1), 31-44.
https://doi.org/10.2478/ttj-2018-0004

Palconit, E. V., & Abundo, M. L. S. (2018). Elec-
tric ferry ecosystem for sustainable inter-
island transport in the Philippines: A pro-
spective simulation for Davao City-Samal
Island route. International Journal of Sus-

tainable  Energy, 38(4), 368-381.
https://doi.org/10.1080/14786451.201
8.1512606

Palconit, E. V., & Lochinvar, M. (2019). Transi-
tioning to green maritime transportation
in the Philippines: Mapping of potential
sites for electric ferry operations. Nan-
yang Technological University Repository.
https://ntu.edu.sg

Philippine Statistics Authority. (2023). Mari-
time workforce statistics - Seafarer de-
mographics. PSA.

Puig, M., Wan, Z.,, & Notteboom, T. (2023).
Green digital shipping corridors: Oppor-
tunities and challenges. Journal of Marine
Science and Engineering, 11(3), 457.
https://doi.org/10.3390/jmse11030457

Reuters. (2024, December 3). A sea-change for
seafarers as the shipping industry gears
up to decarbonise. Reuters.
https: //www.reuters.com/sustainabil-
ity/climate-energy/sea-change-seafar-
ers-shipping-industry-gears-up-decar-
bonise-2024-12-03/

Rokhmah, N., & Susilo, A. (2024). Enhancing
global maritime education: A qualitative
exploration of post-internship perspec-
tives among cadets. Journal of Maritime

Education Research, 12(2), 87-102.
https://www.researchgate.net/publica-
tion/385451770

Roman, R,, Kostianaia, E., Bowes, A., Satterth-
waite, E., Savage, C., Edua, X., Fox, N,
Boujmil, I, Nocito, E., Santamaria, S. M,,
Maggioni, T., Ndah, A., Onwubiko, C., Higa,
K, Juma, G. A.,, Mwangi, P. N., Offei-Darko,
L., Khatib, L., Elegbede, 1., & Oguguah, N.
(2024). Building bridges for ocean sus-
tainability: The evolution and impact of
the Early Career Ocean Professional
(ECOP) Programme. Marine Technology
Society Journal, 58(1), 8-14.
https://doi.org/10.4031/mtsj.58.1.4

Satterthwaite, E. V., Robbins, M., Crespo, G. O,,
Puskic, P. S., Giddens, |., Kostianaia, E., Gi-
ron-Nava, A., Elsler, L. G., Rguez-Baron, ].

IJMABER

5009 Volume 6 | Number 10 | October | 2025


https://doi.org/10.1016/j.marpolbul.2022.114008
https://doi.org/10.1016/j.marpolbul.2022.114008
https://commons.wmu.se/all_dissertations/2373
https://commons.wmu.se/all_dissertations/2373
https://doi.org/10.3233/isp-190276
https://mission-innovation.net/missions/shipping/green-shipping-corridors/reports/
https://mission-innovation.net/missions/shipping/green-shipping-corridors/reports/
https://mission-innovation.net/missions/shipping/green-shipping-corridors/reports/
https://doi.org/10.1016/b978-0-12-819134-7.00002-2
https://doi.org/10.1016/b978-0-12-819134-7.00002-2
https://doi.org/10.1016/j.heliyon.2024.e31401
https://doi.org/10.1016/j.heliyon.2024.e31401
https://cssrjournal.com/index.php/cssrjournal/article/view/170
https://cssrjournal.com/index.php/cssrjournal/article/view/170
https://doi.org/10.1136/ebnurs-2019-103145
https://doi.org/10.1136/ebnurs-2019-103145
https://doi.org/10.2478/ttj-2018-0004
https://doi.org/10.1080/14786451.2018.1512606
https://doi.org/10.1080/14786451.2018.1512606
https://ntu.edu.sg/
https://doi.org/10.3390/jmse11030457
https://www.reuters.com/sustainability/climate-energy/sea-change-seafarers-shipping-industry-gears-up-decarbonise-2024-12-03/
https://www.reuters.com/sustainability/climate-energy/sea-change-seafarers-shipping-industry-gears-up-decarbonise-2024-12-03/
https://www.reuters.com/sustainability/climate-energy/sea-change-seafarers-shipping-industry-gears-up-decarbonise-2024-12-03/
https://www.reuters.com/sustainability/climate-energy/sea-change-seafarers-shipping-industry-gears-up-decarbonise-2024-12-03/
https://www.researchgate.net/publication/385451770
https://www.researchgate.net/publication/385451770
https://doi.org/10.4031/mtsj.58.1.4

EM Reyes, 2025 / The Role of Filipino Early Career Ocean Professionals (ECOPs)

M., & Brodnicke, O. B. (2025). Global pri-
orities for ocean sustainability from Early
Career Ocean Professionals. ICES Journal
of Marine Science, 82(1), 1-13.
https://doi.org/10.1093 /icesjms/fsae20
1

Scully, S. (2018). The marine people partner-
ship: Building a workforce for our ocean
industries through ocean literacy. Seman-
tic Scholar. https://pdfs.seman-
ticscholar.org/03bf/dcba82dacfa8b34ed
4e885d52a92aeec0896.pdf

Sereda, A. V., Mikhaylichenko, Y. G., Baklanov, P.
Y., Kachur, A. N,, Lappo, A. D., & Danilova,
L.V.(2021). Contribution of an integrated
maritime policy to the dialogue of civilisa-
tions: The Asia-Pacific case. Journal of Ma-
rine Science and Engineering, 9(6), 610.
https://doi.org/10.3390/jmse9060610

Shah, B., Andrioti, D., & Jensen, O. C. (2018).
Training needs among maritime profes-
sionals: A cross-sectional study. Interna-
tional Maritime Health, 69(2), 129-136.
https://doi.org/10.5603/imh.2018.0019

Sharma, A., & Nazir, S. (2021). Assessing the
technology self-efficacy of maritime in-
structors: An explorative study. Education

Sciences, 11(7), 342.
https://doi.org/10.3390/educsci110703
42

Tadros, M., Ventura, M., & Soares, C. G. (2023).
Review of current regulations, available
technologies, and future trends in the
green shipping industry. Ocean Engineer-

ing, 280, 114670.
https://doi.org/10.1016/j.oceaneng.202
3.114670

Thammawan, P., & Bartuseviciené, 1. (2024).
Perspectives of participants on onboard
training: A thematic analysis of qualitative
interviews. Journal of International Mari-
time Safety, Environmental Affairs, and

Shipping, 8(4), 1-14.
https://doi.org/10.1080/25725084.202
4.2408698

United Nations Conference on Trade and Devel-
opment. (2023). Review of maritime
transport 2023. UNCTAD.
https://unctad.org/publication /review-
maritime-transport-2023

Vakili, S., & Olger, A. 1. (2023). Are battery-pow-
ered vessels the best solution for the do-
mestic ferry segment? Case study for the
domestic ferry segment in the Philippines.
Energy, 282, 128323.
https://doi.org/10.1016/j.en-
ergy.2023.128323

Valdez Banda, O. A,, Goerlandt, F., & MacKinnon,
S. N. (2023). Digital transformation in
maritime education: Curricular and insti-
tutional challenges. WMU Journal of Mari-

time Affairs, 22(4), 621-643.
https://doi.org/10.1007 /s13437-023-
00292-7

Van, M., & Wiegmans, B. (2018). Short sea ship-
ping: A statistical analysis of influencing
factors on SSS in European countries.
Journal of Shipping and Trade, 3(1), 1-19.
https://doi.org/10.1186/s41072-018-
0032-3

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis,
F. D. (2003). User acceptance of infor-
mation technology: Toward a unified
view. MIS Quarterly, 27(3), 425-478.
https://doi.org/10.2307 /30036540

Vozzo, M. L., Christofidis, M., Griffiths, L., Kelly,
R., Manion, M. L., Barmand, S., Bolin, J. A,
Fuenzalida-Miralles, P. A., Harris, M. L., Is-
sell, A., Kuempel, C. D., Martinez Diaz, M,
Murunga, M., Palmer, S. R,, Schaefer, N., &
Simpson, J. (2025). Advancing ocean sus-
tainability through better science integra-
tion: Perspectives of Early Career Ocean
Professionals. Frontiers in Ocean Sustaina-

bility, 2, Article 1526776.
https://doi.org/10.3389 /fosoc.2025.152
6776

Wahono, B., & Chang, C.-Y. (2019). Develop-
ment and validation of a survey instru-
ment (AKA) towards attitude, knowledge
and application of STEM. Journal of Baltic
Science  Education, 18(1), 63-76.
https://www.ceeol.com/search/article-
detail?id=950660

Wang, P., & Mileski, ]. (2018). Strategic mari-
time management as a new emerging field
in maritime studies. Maritime Business Re-

view, 3(3), 290-313.
https://doi.org/10.1108/mabr-06-2018-
0019

JMABER

5010

Volume 6 | Number 10 | October | 2025


https://doi.org/10.1093/icesjms/fsae201
https://doi.org/10.1093/icesjms/fsae201
https://pdfs.semanticscholar.org/03bf/dcba82dacfa8b34ed4e885d52a92aeec0896.pdf
https://pdfs.semanticscholar.org/03bf/dcba82dacfa8b34ed4e885d52a92aeec0896.pdf
https://pdfs.semanticscholar.org/03bf/dcba82dacfa8b34ed4e885d52a92aeec0896.pdf
https://doi.org/10.3390/jmse9060610
https://doi.org/10.5603/imh.2018.0019
https://doi.org/10.3390/educsci11070342
https://doi.org/10.3390/educsci11070342
https://doi.org/10.1016/j.oceaneng.2023.114670
https://doi.org/10.1016/j.oceaneng.2023.114670
https://doi.org/10.1080/25725084.2024.2408698
https://doi.org/10.1080/25725084.2024.2408698
https://unctad.org/publication/review-maritime-transport-2023
https://unctad.org/publication/review-maritime-transport-2023
https://doi.org/10.1016/j.energy.2023.128323
https://doi.org/10.1016/j.energy.2023.128323
https://doi.org/10.1007/s13437-023-00292-7
https://doi.org/10.1007/s13437-023-00292-7
https://doi.org/10.1186/s41072-018-0032-3
https://doi.org/10.1186/s41072-018-0032-3
https://www.ceeol.com/search/article-detail?id=950660
https://www.ceeol.com/search/article-detail?id=950660
https://doi.org/10.1108/mabr-06-2018-0019
https://doi.org/10.1108/mabr-06-2018-0019

EM Reyes, 2025 / The Role of Filipino Early Career Ocean Professionals (ECOPs)

Wang, Q. Zhang, H. Huang, ], & Zhang, P.

(2023). The use of alternative fuels for
maritime decarbonization: Special marine
environmental risks and solutions from
an international law perspective. Fron-
tiers in Marine Science, 9, 1082453.
https://doi.org/10.3389/fmars.2022.108
2453

Wang, S. H, Wang, X. B, Han, Y., Wang, X. Y,

Jiang, H., Duan, J. L., Hua, R., & Zhang, Z. X.
(2023). Decarbonizing in maritime trans-
portation: Challenges and opportunities.
Journal of Transportation Technologies,
13(2), 301-325.
https://doi.org/10.4236/jtts.2023.13201
8

Wipulanusat, W., Panuwatwanich, K., Stewart,

R. A, & Sunkpho, J. (2020). Applying
mixed methods sequential explanatory
design to innovation management. In Lec-
ture notes in mechanical engineering (pp.
485-495). Springer.
https://doi.org/10.1007/978-981-15-
1910-9 40

Wisnicki, B.,, Wagner, N., & Wotejsza, P. (2021).

Critical areas for successful adoption of
technological innovations in sea shipping

- The autonomous ship case study. Inno-
vation: The European Journal of Social Sci-
ence Research, 1-27.
https://doi.org/10.1080/13511610.202
1.1937071

World Bank. (2021). Charting a course for de-

carbonizing maritime transport: Summary
for policymakers and industry. World
Bank. https://docu-
mentsl.worldbank.org/cu-
rated/en/680021617997493409/pdf/Ch
arting-a-Course-for-Decarbonizing-Mari-
time-Transport.pdf

Xiao, G.,, Wang, Y., Wy, R, Li, J., & Cai, Z. (2024).

Sustainable maritime transport: A review
of intelligent shipping technology and
green port construction applications.
Journal of Marine Science and Engineering,
12(10), 1728.
https://doi.org/10.3390/jmse12101728

Yildirim, U., Nart, S., Akar, S., Sarialioglu, S.,

Toygar, A., Vardar, B., Kaya, S. C., & Sari, M.
(2024). In-depth exploration of chal-
lenges faced by women in the Turkish
maritime industry: A qualitative study.
Work, 78(2), 527-539.
https://doi.org/10.3233 /wor-230391

IJMABER

5011

Volume 6 | Number 10 | October | 2025


https://doi.org/10.3389/fmars.2022.1082453
https://doi.org/10.3389/fmars.2022.1082453
https://doi.org/10.4236/jtts.2023.132018
https://doi.org/10.4236/jtts.2023.132018
https://doi.org/10.1007/978-981-15-1910-9_40
https://doi.org/10.1007/978-981-15-1910-9_40
https://doi.org/10.1080/13511610.2021.1937071
https://doi.org/10.1080/13511610.2021.1937071
https://documents1.worldbank.org/curated/en/680021617997493409/pdf/Charting-a-Course-for-Decarbonizing-Maritime-Transport.pdf
https://documents1.worldbank.org/curated/en/680021617997493409/pdf/Charting-a-Course-for-Decarbonizing-Maritime-Transport.pdf
https://documents1.worldbank.org/curated/en/680021617997493409/pdf/Charting-a-Course-for-Decarbonizing-Maritime-Transport.pdf
https://documents1.worldbank.org/curated/en/680021617997493409/pdf/Charting-a-Course-for-Decarbonizing-Maritime-Transport.pdf
https://documents1.worldbank.org/curated/en/680021617997493409/pdf/Charting-a-Course-for-Decarbonizing-Maritime-Transport.pdf
https://doi.org/10.3390/jmse12101728
https://doi.org/10.3233/wor-230391

