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The share of Q1 answers of inexperienced Masters is shown in Figure 10 with
the categorization of respondents according to their years of seagoing experience.
Considering opinions of inexperienced Masters, it can be seen that their disagreement
with paper chart withdrawal is mainly prevailing, notwithstanding the small sample
of this specific category.

Cat | Yes | No
A 0 2
B 0 0
C 1 0
D 1 1
E 1 3
F 0 2
G 0 1
H 1 0

Figure 10 — Inexperienced Masters: share in answers on agreement with paper chart
withdrawal (Q1)

It is quite unlikely that there are ECDIS inexperienced OOWs still today. However,
the share of answers in this category was somehow expected, given that they have
never had the opportunity to work with the system. However, the share of answer is
similar compared to the overall Masters’ share (Figure 6) with various levels of ECDIS
experience: 55 of respondents (56%) do not agree with the paper chart withdrawal, 41
(41%) agree, while 3 Masters did not answer the respective question.

Figure 11 shows the general share of answers to O2. Advantages of the traditional
navigation means over the electronic charts and navigation with the ECDIS system are
recognized by 62% of the total number of respondents. The NA answer is here more
pronounced than in the previous share.

Figure 11 — Share of answers to the question regarding advantages of paper charts
and traditional navigation means over ECDIS system and electronic charts (Q2)
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The survey was conducted during 5 years. During this major portion of the
transitional period, several changes occurred regarding the system, standards and
the ease in system handling and perception (as described in the background chapter).
In 2018, up to the completion date, nine Masters among all respondents filled in the
questionnaire. Only one respondent stated that there were no advantages of paper
charts and traditional navigation means compared to the ECDIS/ENC navigation. All
9 Masters had experience with the system, mainly over five years (category /). On
their vessels, there was at least one official system installed and in all cases ECDIS
was approved as the primary navigational means. Furthermore, all except one were in
possession of the ECDIS Generic Certificate and at least one familiarization. Be it by
chance or not, that respondent was the one whose answer to the respective question
was negative.

6. Discussion

In general, the system is accepted as a primary navigational means, future
navigation tool and technical improvement. Although a certain share of respondents
agrees with the paper chart withdrawal, they mostly maintain that a minimum set
of paper charts should be kept as a back-up, either as an emergency means (power
dependent) or for preferred usage in certain situations, like port approaching and coastal
navigation. They favor coastal and small scale paper charts. According to worst case
scenarios, paper charts (even outdated) are considered better than the (faulty) ECDIS
system. Some of respondents state that despite their paperless status on-board they feel
safer with a fake-me-home set of paper charts. Figure 12 shows the trend of opinions
regarding paper chart withdrawal over the years.
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Figure 12 — Trend of opinions regarding paper chart withdrawal agreement (Q1) in
the period 2014-2018
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The main reason why paper charts should be kept is the vulnerability of the system,
considered as prone to failure and black-out consequences. Unreliability of the system
is recognized as a relevant factor but also due to issues regarding electronic charts,
ranging from their lack of clarity/readability, cartographic errors, insufficient coverage
(including inappropriate ENC scales) and low-grade ENC and updating services. The
last two factors are not end-user dependent; they are rather a matter of higher-instance
problem solving. The same goes for flag state administrations and regulations which
differ between countries, starting from education means onwards. Changes in higher
instances are also reflected on end-users’ opinions, together with their interpretation
and handling.

Readability/legibility acts as the main feature of paper charts advantages over
the ECDIS system. This is a concrete end-user issue, resulting from a particular
respondent level of familiarization. The majority of respondents still find paper charts
and traditional navigation more reliable. In their opinion, the new equipment does not
satisfy safety standards for reliable navigation conduct. Several respondents propose
certain improvements/additional services, such as chart-on-demand and possibility of
printing on board. The same goes for updates, where they propose availability of chart
updates by means of satellite communication.

There is no straightforward regularity in answers, i.e. Masters’ answers regarding
paper chart withdrawal (Q1) and traditional navigation advantages over the ECDIS
system (Q2). Regardless of their (system and seagoing) experience and their generic and
type specific education, both possible answers are present in each defined category. For
example, the agreement with paper charts withdrawal does not grow with the ECDIS
experience (Figure 8). Moreover, advantages of ECDIS over traditional navigation were
not recognized over the years of the transitional period (Figure 13). On the contrary,
in 2018, 89% of respondents have claimed paper chart advantages as compared with
the system. It could be a matter of familiarization, but also a recognition of drawbacks.
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Figure 13 — Trend of opinions regarding advantages over ECDIS system (Q2) in the
period 2014-2018
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The problem is how one is used to, and how much time he needs for a certain
information to gain. Whether paper or electronic, charts (with accompanying means)
represent a navigational aid only. Several key points can be extracted as summarized
findings:

* The ECDIS system is accepted as a new primary navigational means, however
there are certain issues remaining, differing in their nature; there are several
problems which Masters and other officers are pointing to, and they are completely
justified;

e The level of technical fulfillment of all ECDIS components still remains
incomplete;

» The level of qualification/education is not yet satisfactory;

 For the time being, the official ECDIS and APC on board are the preferred solution
among the elaborated group of survey respondents;

* Although already recognized, there appears the problem of over-reliance as seen
from the decisive end-user’s point of view.

This must be confusing for seafarers to a certain extent. There is the emergence
of new technologies with e-Navigation representing one of them, perhaps the most
ambitious one. On the other hand, there has been no satisfactory level of understanding
and perception of the accepted system — the ECDIS — as yet. Several respondents
consider themselves older, justifying in this way their support to traditional navigation.
This fact represents a potential problem because considering their responsibilities on
board they have to be familiar and versed with the system, regardless of their opinion.
The question which arises is how much they really get in contact with the system. There
should be no place for intentional ignorance. The differing role of a navigational rank
requires a certain level of interpretation, skills and knowledge. Therefore, the emphasis
should be put on the particular OOW involvement and a proper approach.

7. Conclusions and future tendencies

Since 2018 onwards, an ECDIS system is mandatory on board all respective vessels
subject to the SOLAS Convention. Moreover, in case certain requirements are satisfied,
the obligation to possess APC ceases. In this case, OOWs are relying on electronic
means only, unless the ESP is required. The ECDIS system is recognized as a means
of navigation safety improvement. The vision of navigation with ECDIS keeps up with
new technologies, such as integrated navigation systems, cloud-based technologies and
e-Navigation. The survey-based study presented in this paper focused on opinions of
end-users regarding the system and its role as a replacement for traditional navigational
means. Among all respondents, the category of Masters as decisive and responsible
end-users was elaborated. Answers and opinions were analyzed as collected over
the years of the transitional period. The research results opened several questions
regarding involvement of particular rank on board vessels with the system. There is
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no straightforward proof of ECDIS acceptance either with the increase of experience
with the system or regarding several levels of education. Advantages of traditional
navigational means over the ECDIS system are highly represented, as derived from
respondents’ comments and discussions. As the most responsible subjects on board,
Masters simply have to be versed in the system, notwithstanding their involvement in
the navigation conduct, as well as their certain attitudes. This is often not the case, and it
represents a potential safety threat. At the very current stage, it has become intolerable.

Improvements of educational processes are essential in order to gain a clean,
undisturbed interaction among ECDIS stakeholders, especially among OOWs.
Improvements are reflected in further activities that will take place in the time to
come. One of the proposals is certainly the development of new courses customized to
a particular rank, according to their role in the system handling. It especially refers to
Masters, where the system should be interpreted on a management level. It is obvious
that future officers, eventually Masters will have a direct contact with the system,
since for the time being it represents mandatory navigational equipment. However, a
significant and responsible task is EET, which should also develop in pace with the
system evolvement.
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