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Abstract. The maritime sector is evolving rapidly, driven by digitalization, 
automation, and stricter environmental regulation. These changes are reshaping 
what is expected from the Officer of the Watch (OOW), but it remains unclear 
how well existing education programs align with current and future industry 
needs. To address this gap, a stakeholder-based benchmarking study was 
conducted at the Antwerp Maritime Academy. The aim was to identify the 
competences that maritime professionals consider essential for future OOWs, 
and to assess whether the current Nautical Sciences curriculum reflects those 
expectations. A mixed-method survey was distributed through alumni and 
industry networks, resulting in 200 valid responses from professionals across 
shipping, offshore, logistics, regulation, and port operations. Respondents rated 
the relevance of predefined competences and soft skills using a Likert scale and 
were invited to provide additional insights through open-ended questions. 
Closed questions were analyzed using descriptive statistics. Open-ended 
responses were analyzed thematically using a condensed inductive coding 
approach. The results show strong support for including more practical training, 
particularly in ship maintenance and systems operations. Digital skills such as 
ECDIS, cybersecurity, and automation were seen as critical by the majority of 
respondents. Communication, leadership, and teamwork were the highest-
rated soft skills. Sector-specific skills and broader maritime awareness were also 
highlighted. Respondents frequently rated nearly all items as important, which 
may point to the need for clearer prioritization in future surveys. It is concluded 
that the current curriculum requires better integration of practical, digital, and 
interpersonal competences. Stakeholders support a more modular structure 
that allows both broad academic grounding and targeted specialization, in 
order to better prepare OOWs for a complex and fast-changing maritime world.
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1.	 introduction

What should a future Officer of the Watch (OOW) be 
able to do? It’s a simple question, but with the pace 
at which the maritime world is changing, the answer 
is far from straightforward. Automation, digital work-
flows and sustainability demands are reshaping life 
on the bridge. To really understand what this means 
for education, we need to ask those who know the 
industry best: professionals who operate, regulate 
and support ships every day. Recent studies confirm 
that stakeholder input is essential when adapting 
maritime training to meet real-world needs. Without 
involving shipowners, officers, pilots, equipment sup-
pliers, regulators and trainers, there’s a risk that 
educational programs will drift away from operation-
al reality (Fonseca et al., 2019; Kidd & McCarthy, 2019). 

Three trends explain the urgency. First, technology is 
evolving quickly. Software updates and digital deci-
sion tools are now part of everyday bridge work, 
often raising the bar for what OOWs are expected to 
manage. Second, new IMO regulations like the MASS 
Code and revised MARPOL annexes shift more re-
sponsibility onto the shoulders of deck officers (IMO, 
2024). Third, bridge teams have become increasingly 
diverse, making leadership and teamwork just as im-
portant as technical skills (Oksavik et al., 2020; Flin et 
al., 2008). All of this exposes a growing gap between 
the static language of the STCW and the fast-chang-
ing reality of ship operations (Bartusevičienė, 2020; 
Sharma et al., 2019). Filling that gap means aligning 
learning outcomes with real world expectations from 
the field.

This paper reports on the Antwerp Maritime Acade-
my’s first structured benchmarking of its Nautical 
Sciences program. While full curriculum reform will 
be covered in a later article, this contribution focuses 
on the diagnostic phase: identifying which compe-
tences stakeholders find critical for future OOWs, and 
how well the current program addresses them. By 
combining this input with international frameworks 
like the Global Maritime Professional Body of Knowl-
edge (IAMU, 2019), and feeding insights back into 
academic discussions (Achim et al., 2009), we aim to 
create a shared foundation for future-ready, evi-
dence-based curriculum development.

2.	 Methodology

To better understand what the maritime sector ex-
pects from future officers, a benchmarking survey 
was designed that combined both structured ques-
tions and open-ended input. The initial draft was 
developed by a cross-faculty team from the Ant-
werp Maritime Academy, with a focus on technical 

competences, digital literacy, soft skills, assessment 
practices, and overall curriculum design. This draft 
was piloted and refined through expert feedback to 
improve clarity, relevance, and alignment with the 
research aims, following principles of good survey 
design as outlined by Punch (2003) and Kitchenham 
& Pfleeger (2002). Closed items used a five-point 
Likert scale to measure stakeholder perceptions. 
Open-ended prompts were added to allow re-
spondents to nuance their views and raise issues 
not covered by predefined options.

The survey was distributed digitally via alumni chan-
nels, industry contacts and maritime professional 
networks. In total, 200 complete and valid responses 
were collected from across different sectors, provid-
ing a broad cross-section of maritime expertise. 
Responses to the closed items were analysed using 
descriptive statistics to identify general trends. The 
open-text answers were analysed thematically, using 
a condensed but structured coding approach 
grounded in the literature on pragmatic qualitative 
survey analysis. The strategy was inspired by Ryan’s 
(2023) model, which promotes balance between an-
alytical depth and practical feasibility when working 
with open-ended data. The coding followed an in-
ductive workflow, informed by established methods 
from Miles and Huberman (1994) and further devel-
oped by Saldaña (2016). It started with multiple close 
readings of the data, followed by the identification of 
recurring surface-level themes. These were grouped 
into thematic categories using open coding, and 
then refined to ensure coherence and analytic clarity. 

Because the open-ended questions were quite  
focused and the number of responses was managea-
ble, we chose to concentrate on spotting clear and 
recurring themes. The goal wasn’t to analyze every 
single sentence in extreme detail, but to draw out 
patterns that could help understand what really mat-
ters to our stakeholders. In short, this mixed approach 
aimed to give both breadth and depth: capture a 
wide variety of views while making sure that impor-
tant feedback about competence gaps and cur- 
riculum priorities were also reflected.

3.	R esults

The survey was completed by 200 respondents, each 
of whom could indicate one or more sectors they 
work in. The most common answer by far was 
shipping: offshore and dredging, mentioned by 93 
participants. This shows a strong interest from this 
specialized and growing part of the maritime world. 
The second most frequently mentioned sector was 
shipping: long passage, with 43 respondents, 
reflecting the continued importance of traditional 
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seafaring careers. Other sectors that stood out 
included energy (26 respondents), port operations 
(25), shipping: short sea (23), and ship maintenance 
(22). These numbers show that many participants are 
closely involved in operational and technical roles. 
Additionally, sectors like government and legislation 
(18) and logistics (17) were also represented, 
suggesting that the survey reached a broad group of 
professionals from across the maritime supply chain.

The next part of the survey looked at how people 
view the current and future availability of well-trained 
nautical professionals. Using a standard Likert scale 
from “strongly disagree” to “strongly agree”, respond-
ents were asked if there are enough skilled people 
available today, and whether that will also be the 
case in the coming years. The responses show a clear 
trend: around 70% of people said they disagreed or 
strongly disagreed. This suggests there’s a wide-
spread sense that the maritime sector is already 
facing a shortage of qualified labour—and that this 
shortage could become even more critical in the fu-
ture.

In the next part of the survey, respondents were 
asked to think about specific competences that 
might be useful in their line of work. While most 
competences were seen as important, some clearly 
stood out. Technology and innovation, risk and acci-
dent analysis, and environmental protection were 
each rated as useful or very useful by more than 80% 
of respondents. On the other hand, competences like 
advanced medicine, insurance, and maritime eco-
nomics received less support, with only around 40% 
saying they found them relevant. This doesn’t mean 
those topics aren’t valuable, but perhaps they’re 
more specialized or context-dependent.

The third list of items aimed to get a better idea of 
how people view soft skills. These are becoming 
more and more important on board, especially with 
increasingly diverse and multidisciplinary teams. Re-
spondents were again asked to rate these skills using 
the same scale. Communication and collaboration 
came out on top, while creativity and emotional in-
telligence scored slightly lower—but still had a 
minimum positivity rate of 70%. In other words, even 

Figure 1. There is sufficient availability of highly trained nautical labour resources

Figure 2. Specific competences useful for respondent’s business activity
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the least popular soft skills were still seen as relevant 
by the vast majority.

The last closed question set investigated which fu-
ture topics should be added to a revised nautical 
sciences curriculum. These were areas that might not 
yet be fully covered in existing programs. Cybersecu-
rity was seen as the most urgent addition, with 
strong support across the board. In contrast, topics 
like maritime spatial planning and geopolitics re-
ceived fewer votes, though they were still recognized 
as important by many. One interesting finding was 
that even though environmental protection scored 
very high as a useful competence (Figure 2), only 
60% of respondents thought climate change needed 
to be explicitly included in the program. That gap 
might point to a difference between general aware-
ness and the perceived need for formal training on 
specific environmental themes.

The open-ended answers on specific competences 
gave a good picture of what today’s maritime stake-

holders expect from the next generation of officers. 
After reviewing and thematically analyzing all re-
sponses, five main themes stood out.

First, many respondents pointed to the need for prac-
tical and technical skills. A large group felt that 
students should have a stronger grip on basic tasks 
like using hand tools, understanding shipboard sys-
tems, and carrying out general maintenance. This 
was especially emphasized by people working in  
offshore and dredging, where officers are often ex-
pected to get hands-on with technical equipment. 
Several contributors expressed concern that recent 
graduates aren’t getting enough exposure to this 
kind of work. Many suggested including more main-
tenance-focused training, simulator time, and hands- 
on internships throughout the curriculum.

A second theme focused on digital literacy and 
readiness for modern technology. As vessels become 
more complex and data-driven, stakeholders stressed 
the importance of strong IT skills and familiarity with 

Figure 3. This soft skill forms an important aspect in the maritime industry

Figure 4. This topic has to be integrated in a future proof Nautical Sciences program
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onboard digital systems. Specific systems that were 
frequently mentioned include ECDIS (with an 
emphasis on type-specific use), radar, dynamic 
positioning systems, and the ability to work with data 
for ship operations. Cybersecurity and knowledge of 
autonomous or remote navigation were also seen as 
important. Overall, the message was clear: maritime 
officers need to be more than users—they need to 
understand the systems they work with.

The third theme was all about soft skills and leader-
ship. A lot of respondents, especially employers and 
senior crew, said that officers need to be able to lead, 
communicate, and collaborate effectively on board. 
They highlighted skills like stress management, con-
flict resolution, intercultural awareness, and safety 
leadership. These comments reflect a shared under-
standing that technical knowledge is essential, but 
not enough on its own. To run a safe and efficient 
ship, officers need the human skills to manage a 
team, handle difficult situations, and create a strong 
safety culture.

The fourth cluster dealt with industry-specific and 
niche competences. While the broad foundation of-
fered by the Academy was appreciated, many felt 
that students entering areas like offshore, port logis-
tics, or hydrography were not fully prepared for the 
specific challenges of those fields. There were calls for 
deeper coverage of topics like offshore operations, 
working with LNG and alternative fuels, environmen-
tal compliance, hydrography, and ship handling 
techniques such as azipod maneuverings or DP con-
trol. These are the kinds of skills that help graduates 
hit the ground running in specialist roles.

Finally, a number of respondents called for a broad-
er understanding of the maritime sector as a whole. 
Beyond what happens on board, they wanted stu-
dents to develop insight into areas like international 
regulations, port operations, insurance, crewing, 
and budget planning. This kind of systemic knowl-
edge was seen as essential for graduates who may 
later move into managerial or shore-based posi-
tions.

It’s worth noting that these themes weren’t raised in 
isolation. Many respondents linked technical knowl-
edge with soft skills, or combined calls for sector- 
specific expertise with regulatory awareness. All in all, 
the message is clear: maritime education needs to 
strike a balance between theory and practice, and 
between traditional seamanship and the new realities 
of digitalization, sustainability, and team leadership. 
What’s needed is a more integrated, competence-
based approach—one that prepares students for the 
wide variety of challenges they’ll face both at sea and 
ashore.

4.	 Discussion

The results of this survey make one thing clear: the 
world around maritime education is changing fast, 
and expectations from the field are evolving just as 
quickly. While respondents still value a solid theoreti-
cal base, many pointed out that this alone isn’t 
enough. Graduates need to be ready to apply their 
knowledge on board, in high-pressure situations, and 
in a sector where the demands are increasingly com-
plex. Many respondents feel that students are leaving 
the academy with solid knowledge but not enough 
hands-on experience. Knowing how to use tools,  
understand ship systems, or carry out basic mainte-
nance isn’t just a “nice extra”—it’s often expected 
from day one, especially in areas like offshore work or 
dredging. Alongside this, digital skills are becoming 
just as important. It’s no longer just about knowing 
how to use ECDIS or radar. Today’s officers need to 
understand automated systems, data flows, cyberse-
curity risks, and even remote diagnostics. 

Another recurring point in the answers was the need 
for more specialisation. While the broad base of the 
current curriculum is appreciated, many respondents 
said they’d like to see options for students to dive 
deeper into specific areas—like port logistics, off-
shore energy, or environmental regulation. A more 
modular or elective-based structure could help pre-
pare students better for different career paths, 
whether they want to stay at sea or move into a 
shore-based role later on. Soft skills were also a big 
topic: teamwork, leadership, communication and 
conflict resolution were mentioned over and over 
again. It’s clear officers also need to be good manag-
ers and strong team players. Still, it’s worth noting 
that not all soft skills were rated equally. While com-
munication and leadership got strong support, skills 
like emotional intelligence or creativity were seen as 
slightly less essential. 

Many participants seemed to rate everything as im-
portant. In questions about competences or soft 
skills, lots of respondents checked nearly all the box-
es. That in itself is a message: expectations are high, 
and there’s a sense that officers need to be good at 
everything. But in practice, you can’t teach every-
thing in the same way or to the same depth in one 
program. In hindsight, asking respondents to rank or 
prioritise skills might have given us more nuanced in-
sight. In the end, the challenge is clear: maritime 
education needs to offer a broader skillset, but with-
out overloading students or losing focus on the core 
of the profession. It’s about finding the right balance 
between strong foundations and flexible pathways, 
between theory and practice, and between tradition-
al knowledge and new demands. What we take away 
from this survey is not just a list of expectations but a 
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call to think differently about how maritime officers 
are prepared for the future.

5.	C onclusion

This benchmarking exercise highlighted a clear need 
for maritime education to keep pace with a sector 
that is changing fast. Stakeholders from across the 
maritime world shared a wide range of expectations 
for the next generation of officers. Their input  
revealed a consistent call for balance: between aca-
demic theory and practical readiness, between 
technical expertise and human skills, and between 
broad training and specialised pathways. A growing 
mismatch was identified between traditional training 
frameworks and the current demands placed on 
deck officers. With technology evolving, regulations 
becoming stricter, and crews becoming more di-
verse, it is no longer enough to rely solely on existing 
models. Preparing students for today’s operational 
challenges requires a curriculum that reflects real-
world complexity and anticipates future shifts. The 
responses collected in this survey represent a collec-
tive signal from the field. They point to the need for 
flexible learning structures, more hands-on experi-
ence, and a stronger integration of emerging topics 
like digitalisation and environmental regulation. 
While no single curriculum can cover everything in 
equal depth, a clear direction has been set. If mari-
time education is to remain relevant and 
future-proof, stakeholder input must continue to 
guide its development, not as a one-time consulta-
tion, but as an ongoing part of academic planning 
and review.
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