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The global shipping sector faces strong decarbonization targets, requiring major emission cuts by 2030,
2040, and net zero by 2050. In the Philippines, domestic shipping is vital for connectivity, making this
challenge urgent. This study explored Filipino ECOPs’ roles, awareness, challenges, and opportunities
in advancing maritime decarbonization policies 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 insights revealed systemic challenges and enabling conditions. The
findings revealed that ECOPs demonstrate moderate to high awareness of environmental aspects of
decarbonization (68.6%), yet significant gaps persist in regulatory knowledge, economic understand-
ing, 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 rec-
ognized ECOPs’ capacity to drive technological adoption and policy innovation, though barriers, in-
cluding restricted access to decision-making, inadequate training, and limited mentorship, pose “major
challenges” (WM = 3.15). Policy analysis affirmed national alignment but underscored weak mecha-
nisms for meaningful ECOP participation. ECOP integration is vital to strengthening the Philippines’
maritime decarbonization agenda. Strategic measures such as advisory councils, capacity-building pro-
grams, and curriculum reforms are recommended to empower ECOPs for sustainable shipping transi-
tions in archipelagic contexts.

© SEECMAR | All rights reserved

1. Background.

The world’s oceans are facing increasing pressures as mar-
itime transport, which carries over 90% of global trade, is re-
quired to reduce its contribution to climate change. The In-
ternational 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.
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These global commitments have significant implications for re-
gions 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 sustains economic and social devel-
opment. This sector is now under increasing scrutiny to adopt
sustainable practices while maintaining its essential role in na-
tional growth. Meeting decarbonization targets poses not only
technological and regulatory challenges, but also requires active
involvement of the maritime workforce. Early Career Ocean
Professionals (ECOPs) represent a key group in this transition,
as they bring fresh perspectives, adaptability, and long-term en-
gagement potential. However, their capacity to meaningfully
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contribute depends on opportunities for training, mentorship,
and policy integration. While studies have examined techni-
cal and regulatory aspects of shipping decarbonization, limited
research exists on the role of ECOPs in domestic shipping, par-
ticularly in archipelagic nations such as the Philippines.

This article reports on a study that examines the role of Fil-
ipino ECOPs in domestic shipping decarbonization, focusing
on their awareness, challenges, and opportunities for greater
participation in shaping sustainable maritime practices.

2. Methods.

2.1. Research Design.

The study adopted a mixed-methods design to comprehen-
sively assess the role of ECOPs in maritime decarbonization.
This approach combined quantitative survey analysis with qual-
itative interviews and document review to capture both breadth
and depth of perspectives.

2.2. Participants and Sampling.

Using Raosoft calculator, survey respondents included 383
Filipino ECOPs working in various maritime sectors. A pur-
posive sampling technique was applied to target participants
since specific criteria needed to be met, such as having rele-
vant knowledge and involvement in shipping operations, train-
ing, or policy. Participants from government agencies, industry
organizations, and academic institutions were selected for semi-
structured interviews to provide institutional perspectives. Con-
venience sampling was also employed, since participants’ avail-
ability and willingness to answer open-ended questions were
also considered.

2.3. Survey Instrument.

A structured questionnaire was developed and validated to
measure awareness, knowledge, opportunities, and barriers re-
lated to shipping decarbonization. Items covered environmen-
tal, regulatory, and technical dimensions, using Likert - scale
measures to quantify responses. Pilot testing ensured clarity
and reliability prior to full deployment.

2.4. Interviews.

Semi-structured interviews were conducted with participants
to gather qualitative insights. Open-ended questions explored
perceptions of ECOP roles, policy integration, and capacity-
building needs. Interviews were transcribed, coded, and the-
matically analyzed to identify recurring patterns and insights.

2.5. Document Analysis.

Relevant policy documents and frameworks were reviewed,
including national decarbonization roadmaps, international mar-
itime regulations, and institutional competency guidelines. Doc-
uments were classified according to relevance and systemati-
cally examined to assess alignment with ECOP participation
and workforce development.

2.6. Data Analysis.

Quantitative survey data were analyzed using descriptive
and inferential statistics to assess awareness levels and iden-
tify gaps. Qualitative data from interviews and documents were
analyzed thematically to contextualize findings and triangulate
results across multiple sources.

3. Results and Discussions.

3.1. Awareness of ECOPs on Maritime Decarbonization.

The findings in Table 1 demonstrate that Filipino ECOPs
exhibit an overall high level of awareness (68.6%), reflecting a
strong foundation in the environmental dimensions of maritime
decarbonization. The highest awareness levels were observed
in areas directly tied to international frameworks and techni-
cal solutions, such as understanding maritime decarbonization
(82.2%), identifying energy efficiency measures (79.1%), and
recognizing electric and hybrid vessel technologies (78.9%).
These results suggest that ECOPs are most informed about glob-
ally promoted concepts that are emphasized in both training
curricula 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 techno-
logical and environmental indicators, awareness of carbon pric-
ing mechanisms was notably low (48.0%), underscoring a sig-
nificant gap in understanding the economic instruments that are
central to international decarbonization frameworks. This im-
balance suggests that while ECOPs are prepared to engage with
the technical and environmental dimensions of decarboniza-
tion, they may be less equipped to participate in regulatory and
policy-driven decision-making processes.

Another important insight is that while ECOPs demonstrated
strong knowledge of green shipping technologies (71.0%) and
environmental impact assessments (71.3%), their lower aware-
ness of the Philippines’ specific 2030 greenhouse gas reduction
commitment (60.3%) indicates a disconnect between interna-
tional discourse and localized policy frameworks. This finding
reinforces the need for capacity-building efforts that not only
transfer global knowledge but also contextualize it within na-
tional policy commitments and governance mechanisms.

Overall, the results affirm that ECOPs possess the technical-
environmental literacy required to contribute to decarbonization
initiatives but face critical knowledge gaps in policy fluency and
economic instruments. Addressing these gaps through targeted
training, mentorship, and policy engagement is essential to fully
harness their potential as partners in achieving the Philippines’
maritime decarbonization goals.

3.2. Knowledge and Skills Essential for ECOPs to Effectively
Support Decarbonization – Thematic Analysis.

Structured interviews with five participants were analyzed
using Braun and Clarke’s (2006) six-phase thematic analysis,
which provided a systematic framework for identifying patterns
within the qualitative data. The analysis generated several themes
reflecting the essential knowledge and skills required by Early
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Table 1: Level of awareness among ECOPs regarding maritime
decarbonization.

Source: Authors.

Career Ocean Professionals (ECOPs) to meaningfully contribute
to maritime decarbonization.

3.2.1. 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 envi-
ronmental assessments. While many ECOPs possess theoretical
familiarity, gaps remain in operational mastery, particularly in
handling emerging fuels such as ammonia and hydrogen. Par-
ticipants emphasized that compliance with safety and regula-
tory standards requires not only awareness but also practical
competence in applying these technologies.

3.2.2. Policy Literacy.
Another critical theme was the lack of policy and regula-

tory literacy. Respondents noted that ECOPs often struggle to
interpret maritime environmental regulations and connect them
with technical practices. Without policy fluency, technical com-
petence risks becoming disconnected from compliance require-
ments. Strengthening regulatory knowledge is essential for align-
ing technical skills with evolving international and national de-
carbonization frameworks.

3.2.3. Management Skills.
Weaknesses in project management, leadership, and organi-

zational competencies were also reported. Participants pointed
out difficulties in scheduling, planning, and timeline manage-
ment. These limitations hinder ECOPs’ ability to oversee com-
plex sustainability projects. The findings underscore the need
for deliberate capacity-building initiatives focused on manage-
rial and leadership development.

3.2.4. Communication and Cross-Cultural Competence.
Communication emerged as another recurring challenge.

Many ECOPs were described as hesitant to present ideas to se-
nior officials or external agencies and struggled with data pre-
sentation. Given the international and multicultural nature of
maritime work, the development of strong communication and
intercultural competence is critical to ensuring ECOPs can ac-
tively participate in decision-making processes and collabora-
tions.

3.2.5. Digital Proficiency Gap.
Although ECOPs are generally proficient in basic digital

tools, participants observed gaps in sector-specific digital sys-
tems and maritime software. This deficiency may limit their
ability to engage with advanced monitoring and environmental
data analytics systems essential to decarbonization. Integrating
maritime-specific digital training into educational programs is
therefore crucial.

3.3. Knowledge and Skills Requirements – Document Analysis.

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

3.3.1. Convergence on Foundational Competencies.
Across all five documents, consistent emphasis was placed

on policy and regulatory literacy, environmental knowledge,
leadership competencies, and lifelong training systems. The
IMO 2023 GHG Strategy highlighted compliance with MAR-
POL Annex VI, EEXI, and CII, while the MIDP underscored
environmental protection standards and international conven-
tion 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 necessity of integrat-
ing regulatory fluency with technical and environmental com-
petencies.

3.3.2. 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 alternative fuel
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handling; the IMO prioritized zero- and near-zero GHG fu-
els and life-cycle assessments; and the NDC Plan highlighted
renewable energy and transport decarbonization. In contrast,
the PDP addressed technical skills broadly within labor frame-
works, while the ECOP Policy Brief emphasized advocacy and
ecosystem protection over technical detail.

3.3.3. Digital and MRV Competencies.
Digital literacy and MRV skills were highlighted in the IMO

strategy, MIDP, PDP, and NDC Plan. These documents stressed
ICT applications, emissions tracking, and integration of digi-
tal competencies into education and training. The ECOP Pol-
icy Brief, however, did not explicitly reference MRV or digital
tools, focusing instead on advocacy and youth participation—
indicating a gap between advocacy frameworks and technical-
regulatory requirements.

3.3.4. Divergent Perspectives on ECOP Roles.
The ECOP Policy Brief was the only document to explicitly

define ECOPs, framing them as governance partners and advo-
cates. In contrast, national and international frameworks tended
to subsume ECOPs within the general workforce, focusing pri-
marily on technical compliance and training. This divergence
highlights a structural disconnect between how ECOPs envision
their roles and how policy frameworks currently integrate them.

3.3.5. Capacity Gaps and Development Needs.
All five documents acknowledged gaps impeding decarboni-

zation readiness. The MIDP cited weak fuel-handling capac-
ity, the IMO emphasized 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 governance, and in-
adequate funding support.

3.3.6. Education and Training Frameworks.
Education and training emerged as a universal theme. The

IMO and MIDP pointed to future revisions of training stan-
dards, the PDP emphasized labor market alignment, and the
NDC Plan called for upskilling in renewable energy and emis-
sions monitoring. The ECOP Policy Brief stressed advocacy
training and intergenerational mentorship. Together, these doc-
uments suggest a dual imperative: technical mastery of decar-
bonization technologies must be paired with governance liter-
acy and advocacy capacity.

3.4. Opportunities and Enablers Supporting ECOPs’ Contri-
bution to Maritime Decarbonization Efforts.

3.4.1. Opportunity Areas.
Table 2 presents the weighted mean scores for the identi-

fied opportunity areas. The highest-rated opportunity was the
advancement of research and development on alternative fu-
els (WM = 3.70, SD = 0.458), reflecting strong consensus that
ECOPs can meaningfully contribute to innovation in green am-
monia, hydrogen, methanol, and biofuels. Conversely, infras-
tructure development for sustainability scored lowest (WM =

2.60, SD = 0.799), indicating only moderate potential, largely
due to systemic and financial barriers in scaling port and energy
infrastructure.

On average, the composite score across all indicators was
WM = 3.22 (SD = 0.597), interpreted as moderate potential.
This suggests that while ECOPs recognize multiple entry points
for contributing to decarbonization, their effectiveness is con-
tingent on the development of enabling systems and long-term
investment.

The findings are consistent with broader industry evidence
that technological innovation in fuels is advancing rapidly, whe-
reas infrastructure development continues to lag. This gap un-
derscores the importance of aligning R&D momentum with par-
allel efforts in infrastructure, policy, and financing to fully un-
lock ECOPs’ potential in advancing maritime decarbonization.

Table 2: Opportunities area supporting ECOPs’ contribution to
maritime decarbonization efforts.

Source: Authors.

3.4.2. Enablers.
Table 3 presents the weighted mean scores for the enablers

supporting ECOPs. Analysis shows that indicator no. 7 re-
ceived the highest weighted mean (WM = 3.19, S D = 0.744),
indicating that the respondents agree that policy advocacy plat-
forms are sufficient as an enabler for maritime decarbonization.
On the other hand, indicators no. 1 and 10 received the lowest
weighted mean (WM = 2.58, S D = 1.017, 1.019), indicating
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that the respondents only agree that government support and
educational institution partnerships are sufficient as enablers.

Overall, the results indicate that the respondents generally
perceive a “sufficient” enabler supporting ECOPs’ contribution
to maritime decarbonization efforts (WM = 2.85, S D = 0.850).
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 effective,
since these areas are often where different actors such as gov-
ernment, industry, and research groups can meet, share ideas,
and push for stronger action. It also shows that without contin-
uous involvement of participants and without active platforms
for policy advocacy, many of the strategies for decarbonization
may remain slow to implement or may not reach the expected
outcomes (Mallouppas, 2021).

Table 3: Enablers supporting ECOPs’ contribution to maritime
decarbonization efforts.

Source: Authors.

3.5. Thematic Analysis.

Braun and Clarke’s (2006) six-phase thematic analysis was
again employed to systematically analyze the structured inter-
view responses of participants.

3.5.1. Technology-Led Opportunity Space for ECOPs.
Participants consistently located ECOPs’ strongest imme-

diate opportunities in digital solutions for emission monitor-
ing (MRV), alternative-fuel R&D, and related infrastructure.
Illustrative remarks included: “Big chance in policy writing
and compliance check, also in monitoring ships emission” (Par-
ticipant 1, MARINA); “Good opportunity in energy efficiency
and alternative fuel research” (Participant 2, DOE Policy); and

“R&D projects are main chance, like testing biofuels and emis-
sion reduction” (Participant 3, DOE Research). Ports likewise
see roles in environmental monitoring: “They can join in en-
vironmental monitoring at ports, carbon check, waste system”
(Participant 4, PPA).

These observations mirror international evidence that digi-
talization enables decarbonization and unlocks energy-efficiency
gains (UNCTAD, 2023), while zero-carbon fuels (ammonia,
methanol, hydrogen) create new R&D and infrastructure roles
and opportunities, including for developing countries (World
Bank, 2021). Skills roadmaps emphasize urgent upskilling for
green and digital operations (DNV, 2023).

3.5.2. Policy and Governance Engagement as a High-Value Con-
tribution Path.

Participants described concrete, near-term roles in policy
development and review, compliance work, and stakeholder en-
gagement: “One group of ECOPs help draft compliance manual
for domestic ships” (Participant 1); “We had ECOP interns help
in drafting energy transition roadmap” (Participant 2); “Oppor-
tunity is in policy review, compliance audits, and stakeholder
consult” (Participant 5, DOTr). Global guidance supports this
direction, as the IMO’s strengthened GHG strategy and the broa-
der decarbonization agenda require system - wide collaboration
and swift regulatory measures, opening room for practitioner
input and implementation support (UNCTAD, 2023).

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

Respondents pointed to training-centric opportunities and
enablers: “We give training sessions and workshops” (Partici-
pant 1); “We offer policy seminar and staff development” (Par-
ticipant 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” (Par-
ticipant 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).

3.5.4. Innovation, Pilots, and Cross-Sector Collaboration.
ECOPs can add value through applied research, pilot stud-

ies, and corridor-style collaborations: “One ECOP team worked
on a pilot study for methanol fuel test” (Participant 3); “Work
with DOE, DENR, ECOPs can be in project teams” (Participant
4). Green shipping corridors specifically promote multi-actor
pilots that de-risk novel fuels/tech and accelerate scale-up (Get-
ting to Zero Coalition/Global Maritime Forum, 2021; Mission
Innovation, 2023).

3.5.5. Enabler Sufficiency vs. Gaps – Partnerships Strong; Gov-
ernment Support, Mentorship, and Advanced Tech Ac-
cess Weak.

The respondents judged educational partnerships, network-
ing, and professional development as generally present, but em-
phasized critical deficits in government support, industry men-
torship, and access to advanced technology: “Mentorship is in-
formal only” (Participant 1); “Mentorship weak, senior don’t
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have time always” (Participant 3); “Government must give di-
rection and budget for skill development” (Participant 5); and
access to advanced technology was rated lowest in Table 3.
Global assessments echo these constraints, as the transition de-
mands large-scale training reform (with STCW modernization
under review) and investment in new fuels and landside infras-
tructure, particularly challenging for the Global South (Reuters,
2024; UNCTAD, 2023; World Bank, 2021).

3.5.6. 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 included” (Participant 1); “Joint policy draft-
ing... but ECOP not always invited” (Participant 2); “Inter-
agency group must include ECOP representation” (Participant
5). International studies argue that structured, multi-stakeholder
governance (e.g., corridor coalitions) accelerates adoption and
creates pathways for early-career talent to contribute visibly
and continuously (Global Maritime Forum, 2021; UNCTAD,
2023).

3.6. Challenges and Barriers Faced by ECOPs in Decarboniza-
tion.

Table 4 presents the challenges and barriers ECOPs faced
in engaging with decarbonization efforts. Analysis shows that
indicators no. 6, 7, 8, 9, and 10 were rated as critical barri-
ers, indicating that respondents strongly agree that resistance to
change from established industry practices (WM = 3.61, SD =
0.489), limited access to relevant technology and tools (WM =
3.30, SD = 0.460), unclear career pathways in maritime sus-
tainability (WM = 3.40, SD = 0.491), insufficient networking
opportunities (WM = 3.80, SD = 0.403), and language barriers
in international forums (WM = 3.29, SD = 0.455) are consid-
ered critical barriers in their engagement with decarbonization.

On the other hand, indicators no. 1, 2, 3, 4, 5, 11, and 12
were rated as major challenges, indicating that respondents only
agree that limited access to decision-making positions (WM =
2.79, SD = 0.749), insufficient funding for professional devel-
opment (WM = 2.68, SD = 1.273), lack of mentorship and
guidance (WM = 3.08, SD = 0.947), limited recognition of
ECOP capabilities by senior professionals (WM = 2.50, SD
= 1.114), inadequate educational preparation for sustainabil-
ity challenges (WM = 3.10, SD = 1.384), cultural barriers to
innovation and change (WM = 3.10, SD = 0.306), and lim-
ited research and development opportunities (WM = 3.20, SD
= 0.397) are major challenges in their engagement with decar-
bonization.

Overall, the results indicate that respondents generally per-
ceive the barriers faced by ECOPs as a “major challenge” in en-
gaging with decarbonization efforts (WM = 3.15, SD = 0.869).
This aligns with literature that shows policy gaps, weak insti-
tutional support, and limited integration of ECOPs in decision-
making are repeated and significant barriers in shipping decar-
bonization, 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 decarbonization targets
(Masodzadeh et al., 2022).

Table 4: Challenges and barriers ECOPs faced in engaging with
decarbonization efforts.

Source: Authors.

3.7. 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 Profession-
als (ECOPs) into maritime decarbonization requires a multi-
dimensional strategy (Table 5). Findings reveal that while -
ECOPs demonstrate high awareness and theoretical knowledge,
they continue to face persistent gaps in practical training, lim-
ited policy participation, and barriers such as insufficient men-
torship and restricted access to advanced technology. At the
same time, opportunities exist in technology adoption, policy
development, and innovation, if these are formalized and sup-
ported by strong institutional mechanisms.

The integration strategies therefore emphasize upgrading
technical competencies through applied training, embedding
ECOPs into national and inter-agency policy structures, address-
ing 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 work-
force participants but also active policy contributors and in-
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novation 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, a-
round 450,000 seafarers will require additional training, with
the number rising to 800,000 by the mid-2030s, primarily in
handling ammonia, hydrogen, 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 urgency of green skills
integration. The Philippine Development Plan 2023–2028 calls
for embedding 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, project-
level technical capacity, and reskilling programs 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 Pol-
icy Brief 2023, which frames ECOPs not just as technical im-
plementers but as policy advocates and intergenerational part-
ners in ocean governance (European Marine Board & UN ECOP
Programme, 2023). Thus, integration strategies must combine
technical mastery (fuel handling, MRV, compliance) with gov-
ernance and advocacy capacities, ensuring that ECOPs evolve
as both decarbonization specialists and policy influencers in the
Philippine maritime sector.

Table 5: Integration framework.

Source: Authors.

4. Conclusion.

This study explored the role of Filipino ECOPs in the de-
carbonization of Philippine domestic shipping through survey
data, stakeholder interviews, and document analysis. ECOPs
show strong awareness of decarbonization goals, alternative fu-
els, and efficiency measures. However, significant limitations

persist in advanced policy literacy, such as carbon pricing mech-
anisms, and in the practical application of emerging technolo-
gies. While ECOPs show motivation and potential to support
sustainable transitions, their contributions are constrained by
theory–practice gaps, inadequate mentorship, limited access to
decision-making processes, and insufficient institutional sup-
port. Participants acknowledged their promise in technology
adoption, environmental policy development, and research, yet
their involvement remains largely informal, short-term, and un-
derfunded.

To address these challenges, it is recommended that mar-
itime institutions, government agencies, and industry partici-
pants strengthen ECOP engagement through a dual approach
that combines technical mastery with governance integration.
Expanding awareness campaigns and embedding decarboniza-
tion literacy into higher education curricula will ensure a broader
and more comprehensive understanding of complex mechanisms
such as emissions trading and market-based measures. Bridg-
ing theory and practice through simulation-based training, ship-
board immersion, and exposure to digital monitoring systems
will enhance practical readiness. Equally important is the de-
velopment of communication, leadership, and cross - cultural
competencies through structured mentorship and soft-skill train-
ing programs.

Institutionalizing ECOP participation in policy-making bod-
ies, advisory councils, and inter-agency platforms is essential
to ensure sustained involvement and recognition. Government
agencies such as MARINA, DOE, and PPA must update compe-
tency frameworks like STCW to reflect decarbonization skills,
while embedding ECOP development explicitly in national stra-
tegies such as the Philippine Development Plan (PDP) and the
Nationally Determined Contributions (NDC). Public – private
partnerships should be leveraged to provide access to labora-
tories, simulators, and funding support, while international col-
laborations will expand ECOP exposure to best practices world-
wide.

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

Acknowledgement.

The author gratefully acknowledges the guidance of the re-
search adviser and examining committee, the support of the
Philippine Merchant Marine Academy Graduate School, and
the valuable inputs provided by the Maritime Industry Author-
ity (MARINA), Department of Energy (DOE), and other par-
ticipants. Special recognition is also given to the Early Career
Ocean Professionals (ECOPs) whose participation and insights
made this study possible.



E.M. Reyes / Journal of Maritime Research Vol XXIII. No. II (2026) 9–18 16

References.

Abu, M. (2021). Explanatory sequential design of mixed
methods research: Phases and challenges. International Jour-
nal of Research in Business and Social Science, 10(5), 253–
260.

Ajani, A. O., Padonu, N. S., & Tairu, O. A. (2024). Or-
ganisational change and workforce performance: A study of
selected registered maritime firms. Abuja Journal of Business
and Management, 2(2), 182–193.
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