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Preface

The 21 Annual General Assembly (AGA 21) is the annual meeting of the International Association of
Maritime Universities (IAMU). The IAMU Conference (IAMUC), held annually as part of the AGA,
brings together experts and official representatives of IAMU member universities from all over the world
to discuss, exchange, and share recent progress and future trends in maritime education, training, research
and other matters within the scope of IAMU.

The 21* AGA and IAMUC 21 are hosted by The Arab Academy for Science, Technology, and Maritime
Transport (AASTMT), in the beautiful city of Alexandria, Egypt.

Due to travel restrictions imposed by the COVID-19 pandemic, and for the first time in 20 years, the
IAMUC was canceled in 2020. In 2021, the International Executive Board (IEB) of the IAMU found it
challenging to decide on how to proceed with the conference. Yet, after due consideration, it was decided
to hold the conference in a hybrid mode, combining the regular “face to face” meeting with “online”
participation, thus, enabling experts and scholars from around the globe to meet, disseminating the latest
research advancements in the field of maritime education, training, research, and development.

The theme of the AGA21 TAMUC is “Innovation and Sustainability of Maritime Industry in the Scope
of Blue Economy and Green Concept”. The IMAUC program is organized within eight topics;Impact of
Infectious Pandemic Disease is on The Future of The International Maritime Industry “What is After
COVID 19” - GMP Applications and Human Capacity Building in Maritime Affairs - Smart Maritime
Supply Chain and Logistics - Innovative MET Environment - New Trends in Maritime Transport and Job
Opportunities - Efficiency of Shipping Port Management from Environmental Perspectives - Renewable
Energy Resources Alternatives in Maritime Industry - Marine Pollution and Climate Change New
Challenges.

IAMUC 21 is a stimulating and informative gathering with a wonderful array of keynote and invited
speakers from all over the world. Delegates will have a wide range of scientific researches to choose from,
as the program consists of topic dedicated sessions, technical workshops, and discussions with eminent
speakers covering a wide range of topics and aspects of the Maritime Domain.

The Proceedings of the IAMU Conference contains papers presented at the technical sessions. This year’s
IAMUC has received 127 high-level abstract submissions from 29 different countries and 49 different
IAMU universities. Based on the following full paper submissions and the double peer-review process, 57
papers were accepted for inclusion in the Proceedings.

We hope your experience with AGA 21 and IAMUC 21 is a fruitful and long-lasting one. With your
support and participation, the conference will continue its success for a long time.

Finally, we would like to thank the organizing committee, the members of the program committees,
reviewers, and external reviewers. They have all collaborated to execute a world-class scientific
conference appropriate to the respected work of the International Association of Maritime Universities and
all member universities.

Prof. Yasser Gaber — Capt. Amr Moneer
IAMUC 21 Program Editors

Prof. Boris Svilicic
IAMUC Chief Program Editor
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A Study on Impact of International Container Vessels during and Post
Pandemic
Dr.M.Sekar
Assistant Professor
Indian Maritime University, Chennai- 600 119, India
msekar@imu.ac.in

Abstract

The international trade is totally relying on shipping, more than 90% of the international trade
is dependent on shipping. The dependence of shipping in the international trade is due to its
low-cost transportation. The container ships are more popular in the international trade, as the
containers are easy to handle at ports, reducing the turnaround time for ship, reducing the dwell
time of cargo, containerization provides better security for the cargo, also used in multimodal
and intermodal transportation and also facilitating liner trade.

The outbreak of COVID virus has put the entire world shipping industry in mess, causing great
havoc to all economies. This paper analysis the impact of COVID on the traffic of international
container vessels and also, how the impact has affected the growth of world container port
throughput. If the world container port throughput is affected, then the traffic of container
vessels is also affected. The traffic of the world container port throughput is linked with number
of container ships around the globe and with container ships in dead weight. The Study is
analysed, with 10 years’ data (2011-2020) taken from secondary sources. The data is analysed
using DEA-Efficient Frontier. The efficient frontier signifies an efficiency mark in the entire
set of decision-making units (DMU). Each year is considered as a decision-making unit, to find
out the efficiency year-on-year, in the first model comparison was made keeping world
container port throughput as output (O) and number of ships globally is assigned as input (I).
In the second model efficiency was compared with world container port throughput as output
(O) and container ships dead weight as input (I). The Relative efficiency is also calculated, that
is, by dividing efficiency of DMU’s by the best efficient DMU. Before applying DEA, it is
ascertained that the world container port throughput is correlated with number of container
ships around the globe and similarly world container port throughput is correlated with
container ships in dead weight. To study the impact of growth of world container port
throughput, compound annual growth rate (CAGR) is calculated on a year-on-year basis. The
traffic of the world container port throughput has declined in 2020, the efficiency and the
relative efficiency calculated also shows a downward trend. The compound annual growth rate

also shows a negative growth in 2020. This reflects that the world container port throughput
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has declined in 2020, which means the traffic of container vessels throughout the word has

suffered enormously, essentially due to the impact of COVID virus.

Key Words: Container Vessels, Container Port Throughput, COVID, Data Envelopment
Analysis

1. Introduction and Background of the Study:

The global trade is completely relying on shipping, more than 90% of the international trade is
dependent on shipping (Leivestad & Markkula, 2021). The dependence of shipping in the
international trade is due to its low-cost transportation. The COVID 19 has an unprecedented
challenge to maritime transport causing great havoc to all economies, due to which disruption
caused to port traffic, port calls, liner trade causing slowdown in the seaborne trade(UNCTAD,
2020).

The container ships are most sought after, is due to the fact that container handling at ports
became easy, optimum utilization of berth, ships turnaround time were reduced due to faster
handling of containers than break-bulk cargos, lesser dwell time with better security for the
cargo. Due to pandemic hit, container vessels were also affected significantly. The sudden drop
in demand had an impact on global shipping especially containers (Notteboom et al., 2021).
This paper discusses the impact of COVID on international container vessels. If the world
container port throughput is affected naturally the traffic of container vessels is also affected.
The traffic of the world container port throughput in twenty foot equivalent (TEU) is allied to
number of container ships around the globe. Further the world container port throughput is also
linked with container ships in dead weight. The scope of this comparison, year on year, may
yield the efficiency of container port throughput yearly this will lead to find out the impact of
pandemic on international container Vessels.

This paper scrutinizes two research questions: (1) whether the COVID pandemic has an impact
on the traffic of international container vessels (2) how the impact has affected the growth of
world container port throughput. To analyse these questions, an effort is made, with 10 years’
data (2011-2020). The data envelopment analysis is applied to find out the efficiency of world
container port throughput with number of container ships as input, in the second model the
efficiency of world container port throughput is calculated keeping container ships in dead
weight as input. To investigate the impact of growth of world container port throughput,

compound annual growth rate (CAGR) is calculated on a year-on-year basis. Before applying
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DEA, it is ascertained that the world container port throughput is correlated with number of
container ships around the globe and similarly world container port throughput is correlated

with container ships in dead weight.
2. Literature Review:

During COVID container shipping lines got affected, during pandemic, container lines have
attuned their strategies to manage them dip in container traffic, there was an impact of freight
rate in the Asia-Europe sector. The shipping lines with all their alliance were aligned to adopt
to blank sailing due to fall in demand(Notteboom et al., 2021).

The coronavirus has affected the global maritime sector including African maritime transport
causing huge disruption to shipping and havoc to maritime transport, the pandemic hit has
completely wrecked the global maritime transport. The shipping routes have been altered for
survival, still the pandemic has caused maritime bankruptcies(Oyenuga, 2021).

Normally container ports operate with qualms due to many socio economic factors, COVID
outbreak made more worse for container movement(Russell et al., 123 C.E.)

Due to COVID the cost of operation of freight forwarders and container transportation cost
have gone up many fold causing disturbance to global logistics and last mile connectivity
followed huge fall in demand for maritime transport(Nwokedi et al., 2021).

The Virus COVID-19 brought new disruption in operating the ships as the vessel has to undergo
security check before berthing in ports, the chartering rates in container shipping market get
disturbed due to change in traffic volume of containers, even cruise vessels had an impact(Yazir
et al., 2020).

The entire global shipping sector was affected due to the influence of COVID. From the analysis
it is found there is a drop in ship calls to 10.2% at EU ports in 2020 compared to the previous
year. Still the shipping market has not picked up, the standing testimony is that, in January
2021, the number of ship calls at EU ports dropped by 6% when compared to the corresponding
month in 2019(European Maritime Safety Agency (EMSA), 2021).

The growth of Global shipping markets got drastically affected due to COVID-19, equally fleet
development also showed a sign of deterioration due to pandemic (Menhat et al., 2021)

The pandemic has hit so hard on global maritime transport and shipping business which has led
to change in the strategy of shipping business and connected supply chain management.

The virus not only affected the shipping business and maritime transport but also the world
trade (Hebbar & Mukesh, 2020)
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The efficiency of six major container terminals in Malaysia was measured using frontier
method of DEA, the study compared terminal equipment’s with throughput (Mokhtar & Zaly,
2013)

The Covid 19 has affected the Nigerian supply chain as how it has affected the world, the
country faces a huge shortage of essential goods, the unemployed problems started to increase,
capacity were poorly utilized, the ports were disrupted to a larger extent due to pandemic
(Babatunde & Ibrahim, 2020)

3. Model Derivation using Data Envelopment Analysis:

Data Envelopment Analysis (DEA) is a standardising technique used to evaluate
efficiency(Tetteh et al., 2016), the efficiency of the output is measured based on the input used.
In other words DEA is a benchmarking technique that evaluates operational efficiency
(Munisamy & Singh, 2011). DEA is a flexible analysis method to evaluate efficiency. This
input and output non-parametric model can also be adopted, if the relationship is unclear (Kaisar
et al., 2006).

Efficiency = Output

Input
This paper analyses the data using DEA-Efficient Frontier. The efficient frontier signifies an

efficiency mark in the entire set of decision-making units (DMU). The author uses DEA -
Efficient frontier method to find out the efficiency of each year from 2011-2020 Each year is
considered as a decision-making unit, to find out the efficiency year on year, in the first model,
a comparison was made keeping world container port throughput as output (O) and number of
ships globally is assigned as input (1). In the second model, efficiency is compared with world

container port throughput as output (O) and container ships dead weight as input (1).

Relative efficiency is calculated by dividing the efficiency of DMU’s, by the best efficient
DMU.

i.e., Relative Efficiency:
0 < Relative Efficiency <1

Efficiency of DMU;
Efficiency of DMUpgest

To find out whether it is appropriate to compare the world container port throughput and number of
ships globally, correlation was calculated, after ascertaining that the above two indicators are

positively correlated, the DEA technique is applied. Similar calculation was also made
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comparing world container port throughput and container ships dead weight which was also

positively correlated.

4. Data Analysis and Interpretation
The data for the analysis were collected from the various sources and analysed, the following
are the detailed analysis.

Table-1- Correlation between container port throughput and No. of container ships
Container Port Throughput in Number of Container Ships
Year TEU (in Million)
(x) (¥)

2011 584.33 4966.00
2012 618.16 5096.00
2013 648.92 5079.00
2014 680.53 5101.00
2015 692.43 5111.00
2016 703.52 5225.00
2017 757.12 5150.00
2018 795.74 5198.00
2019 811.22 5304.00
2020 775.00 5371.00

(Source of Data: UNCTADSTATS & statista.com)

R Calculation

r=Y ((X-My) (Y - M) / V((SSx)(SSy))
r = 68464.583 / \ ((53110.509) (125200.9)) = 0.8396

The author wants to know whether there is, any relation exists between world container port
throughput and number of container ships before calculating DEA. So, correlation was
calculated between the above two variables it is found that the r = 0.8396 meaning there is a

strong positive correlation between the above two variables.

Table-2 - Correlation between container port throughput and container ships in
Dead weight
Year Container Port Throughput in Container Ships in Dead
TEU (in Million) weight tons (in thousands)
(x) ()
2011 584.33 183691.41
2012 618.16 196820.99
2013 648.92 206322.14
2014 680.53 216199.14
2015 692.43 228229.99
2016 703.52 244398.64
2017 757.12 245683.48
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2018 795.74 253632.59
2019 811.22 266087.20
2020 775.00 274856.49

(Source of Data: UNCTADSTATS & statista.com)

R Calculation

r=Y ((X-My) (Y - Mx) / V((SSx)(SSy))
r = 20043784.381 /  ((53110.509) (8300401095.207)) = 0.9546

Before calculating DEA, it has to ascertained whether there is any relation exist between world

container port throughput and container ships in dead weight.

correlation between the above two variables it is found that the r = 0.9546 meaning there is a

strong positive correlation between the above two variables.

Hence when calculating

Table-3-Measuring Efficiency of World Container Port Throughput Year on Year
using DEA with Number of Container ships in the world as Input
(O)Containe_r Port (I)Numper N Relative
Year Throyghp'ut' in TEU | of Con_talner Efficiency Efficiency
(in Million) Ships
(@ (b) (c) (d)=(b)/(c) (e)=d/0.1531

2011 584.33 4966.00 0.1177 0.76863
2012 618.16 5096.00 0.1213 0.79239
2013 648.92 5079.00 0.1278 0.83460
2014 680.53 5101.00 0.1334 0.87148
2015 692.43 5111.00 0.1355 0.88498
2016 703.52 5225.00 0.1346 0.87954
2017 757.12 5150.00 0.1470 0.96033
2018 795.74 5198.00 0.1531 1.00000
2019 811.22 5304.00 0.1529 0.99908
2020 775.00 5371.00 0.1443 0.94257

Relative Efficiency:

0 < Relative Efficiency < 1

Efficiency of DMU;/ Efficiency of DMUgest

To find out whether there is any impact of COVID on the traffic of international container
vessels, the author has used world container port throughput and number of ships (world) as
indicators. The analysis was made adopting Data Envelopment Analysis. While applying DEA,

every year was made as decision making unit. Number of container ships throughout the world
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was marked as input and world container port throughput was marked as output (single input
and output model). In 2020 the world container Port throughput is around 775.00 million TEU’s
compared to 811.12 million TEU’s in 2019, in fact the pandemic hit was at peak in 2020 and
many countries suffered during this period, this indicates the container vessel movement
globally got affected essentially due to pandemic. The efficiency and relative efficiency of 2018
was the highest, calculated based on the single input and output model. The efficiency during
2020 is 0.1443 compared to 0.1529 in 2019. The relative efficiency also plunged to 0.94257 in
2020 compared 0.99908 in 2019, This drop in efficiency and relative efficiency during 2020

confirms that the COVID has an impact on container vessel traffic.

Table-4-Measuring Efficiency of World Container Port Throughput Year on Year
using DEA, with Container Ships (World) in Dead weight as Input
(O)Container I)Container
Port Throughput S(h)ips in Dead - Relative
Year | in TEU (Twenty- . Efficiency -
foot Equivalent _welght tons Efficiency
L =quiva (in thousands)
Unit) in Million
(a) (b) () (d)=(b)/(c) (e)=d/0.003181
2011 584.33 183691.41 0.003181 1.00000
2012 618.16 196820.99 0.003141 0.98733
2013 648.92 206322.14 0.003145 0.98873
2014 680.53 216199.14 0.003148 0.98952
2015 692.43 228229.99 0.003034 0.95375
2016 703.52 244398.64 0.002879 0.90492
2017 757.12 245683.48 0.003082 0.96877
2018 795.74 253632.59 0.003137 0.98627
2019 811.22 266087.20 0.003049 0.95840
2020 775.00 274856.49 0.002820 0.88639

Relative Efficiency:

0 < Relative Efficiency <1

Efficiency of DMU;/ Efficiency of DMUgest

In the second model, the world container port throughput and container ships dead weight in
tons is taken as indicators to find whether there is an impact of COVID on the traffic of
container vessel globally. The analysis is made by using Data Envelopment Analysis. In the
analysis every year was made as decision making unit. Container ships dead weight in tons

(world) is taken as input and world container port throughput is marked as output (single input
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and output model). The efficiency and relative efficiency of 2011 was the highest, calculated
based on the single input and output model. The efficiency during 2020 has declined to
0.002820 compared to 0.003049 in 2019. The relative efficiency also been dropped to 0.88639
in 2020 compared to 0.95840 in 2019. This witnesses a complete fall in the efficiency of
container port throughput during 2020 which confirms that the COVID has an impact on

international container vessel traffic.

Table-5-Measuring the growth of World Container Port Throughput Year on Year by
using CAGR
Container Port CAGR (%
YEAR Throm_Jghp_ut_ in TEU (OC/O')A‘$§Y 2011 'Eo : CAG,[S g;)gzoll
(in Million) 2018
(a) (b) (c) (d) (e)
2011 584.33 0.00
2012 618.16 5.82
2013 648.92 4.85
2014 680.53 4.94 393
2015 692.43 1.76 ' 3.72
2016 703.52 1.59
2017 757.12 7.68
2018 795.74 5.02
2019 811.22 2.01
2020 775.00 -4.44

(Source of Data: UNCTADSTATS & statista.com)

Figure-1 - Chart showing the Compounded Annual Growth
Rate of World Container Port Throughput Year on Year
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= CAGR (%) Yo (c)

Measuring the growth of world container port throughput using CAGR is yet another method

to find out whether the impact of COVID has affected the traffic of container vessel throughout
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the world. The CAGR s calculated year on year by using online calculating tool. The CAGR
for 2020 shows a negative growth of -4.44 % as compared to a marginal growth of 2.01% in
2019. The pandemic is quite high in most of the countries during 2020, during the period the
traffic of container vessel globally has declined. The CAGR from 2011 to 2018 is 3.93, meaning
there is a significant growth rate up to 2018, the CAGR when calculated from 2011 to 2019,
also shows a growth rate of 3.72 though the growth from 2018 to 2019 was slightly less this is
due to the fact that some of the western countries have felt the impact of COVID in the latter
period of 2019. From 2019 to 2020 there is complete negative growth on container port
throughput essentially due to the impact of COVID.

5. Conclusion and Discussion
After ascertaining a positive correlation between world container port throughput with number

of container ships (r = 0.8396) and container port throughput with container ships in dead
weight (r = 0.9546) the DEA is calculated between world container port throughput with
number of ships globally. It is understood (table-3) the efficiency during 2020 is 0.1443
compared to 0.1529 in 2019. Further the world container Port throughput in 2020 is around
775.00 million TEU’s compared to 811.12 million TEU’s in 2019 this decline in traffic is due
to the fact the pandemic was at its peak in 2020 and many countries suffered during this period.
The relative efficiency also weakened to 0.94257 in 2020 compared 0.99908 in 2019, proving
a low traffic of container vessel globally essentially due to COVID.

The calculation of DEA in the second model, between world container port throughput and
container ships dead weight in tons, also shows there is an impact of COVID on container port
throughput, that is, (table-4) the efficiency during 2020 is 0.002820 compared to 0.003049 in
2019. The relative efficiency also has dropped to 0.88639 in 2020 compared to 0.95840 in 2019
substantiating the impact of COVID on the traffic of container vessel which was sluggish
globally. The CAGR for 2020 (table-5) shows a negative growth of -4.44 % as compared to a
marginal growth of 2.01% in 2019. The CAGR from 2011 to 2018 is 3.93, meaning there is a
significant growth rate up to 2018, the CAGR when calculated from 2011 to 2019, shows a
growth rate of 3.72 though the growth from 2018 to 2019 was slightly less this is due to the fact
that some of the western countries have felt the impact of COVID in the latter period of 2019.
From 2019 to 2020 there is complete negative growth on container port throughput essentially
due to the impact of COVID. Still the pandemic is continuing it is difficult to ascertain post
pandemic reaction on container vessels. The above analysis reflects that the world container
port throughput has declined in 2020, which means the traffic of container vessels throughout

the word has suffered enormously, essentially due to the impact of COVID.
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Abstract

Since the outbreak of COVID-19 in February 2020, the global maritime trade plunged by 9% in
H1 2020, an unprecedented loss since the trade decrease triggered by the 2008 Financial Crisis. In
addition to the disruptions of supply chains and decline of transportation sectors brought on by the
pandemic, surging nationalism and protectionism, the retreat of globalization, and calls for more
diversified global value chains and decoupling of economies have heightened the adverse impacts
on survival and sustainable growth of the shipping industry. As a result, many people have adopted
a more pessimistic view, and predicted that “the short-term outlook for maritime trade is grim, and
that the industry’s recovery is fraught with uncertainty,” according to one UNCTAD report. Some
even proclaimed to “wave goodbye to the greatest era of globalization,” wrote The Economist in
May of 2020.

This article argues that the maritime industry will have a strong and speedy recovery from the
downturns despite transportation disruptions brought on by COVID-19, outcry for diversification
of supply chains, and changes escalated and exacerbated by nationalist sentiments and protectionist
conflicts. The adverse factors that the shipping industry faces would be marginal rather than
fundamental in nature. Those marginally higher risks could be managed and ameliorated by
multinational enterprises through alternate cross-border business strategies and harnessing of new
technologies. Panic over the changes in supply chains (including nearshoring and reshoring) and
diversifying production sites could be mitigated by emerging profitability earned from global

specialization, rent-seeking strategies, and orchestrating a transformation in global value chains.
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Most importantly, pandemic-driven fears that globalization could be “killed” will be minimized

when actual data shows just the opposite - that globalization is expanding.

The paper also analyzes the elements that could strengthen the fast recovery and sustainable growth
of the maritime industry. The vertical and horizontal integrations of maritime companies,
especially the massive multinational enterprises, show their vast capacity in the cross-border
movements of ideas, technology and portfolio capital, and consequently would help build up global
production scale of economies and global amortization. Emerging technologies and their
increasingly commonplace applications in digitalization, automation and robotics in maritime
sectors, is crucial to sustaining both short-term productivity and long-term growth of the maritime

industry.

The research provides evidence for why the maritime industry is poised for an expeditious post-
pandemic recovery and seeks to answer many puzzling questions while our world still operates

under globally disruptive and unprecedented pressures associated with the COVID-19 pandemic.

Keywords: Maritime industry, COVID-19, International trade, globalization

1 Introduction

After the outbreak of COVID-19 in early 2020, the world was sent into a catastrophic chaos. It
was predicted that there would be an inevitable economic downturn similar to the most recent
recession in 2008, when we went through prolonged economic slowdowns, high unemployment,
unstable financial systems and decreasing GDPs in many parts of the world. However, starting
from the third quarter (Q3) of 2020, there has been a strong resilience in the world economy,
including international trade and maritime transportation. The merchandise trade for the Group of
Twenty countries (G20) reached record level in Q1 2021. Exports and imports for the G20
increased by 8% and 8.1% respectively compared with the previous quarter. China, the G20’s
largest merchandise trader, soared in Q1 2021, with growth rates of exports up by 18.8% and
imports by 19.0%, according to OECD report in late May of 2021.
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The paper intends to explain the factors that account for the strong rebound of the shipping industry
from the third quarter of 2020 onward. It discusses that the concurrence of mitigated supply shocks
and increased demand for consumption goods were key factors in the demonstrated resilience of
the shipping industry, and how this industry was able to nimbly adapt to the catastrophic
disruptions brought about by the COVID-19 pandemic. This research seeks to understand the
exogenous features of the COVID-19 pandemic which offer the most compelling explanation for
the major economies’ steady rebound in three month of time from the onset of the pandemic last
year. The exogenous nature associated with sharp economic downturns brought about by a global
panmedic is different from economic recessions brought about by endogenous features. As
exemplified by the recession in 2008, endogenous features, such as misallocation of capital and
investments resulting in massive cross-defaults and systemic disruptions. In contrast to the
estimated three months, it took two years for the 2008 recession to pull out of the bottom of its

downturns and reach the pre-crisis level of production and growth.

The paper is organized as the following: Section One gives an introduction explaining the purpose
and approach adopted by the analysis. Section Two presents statistics supporting the swift returns
of the shipping industry. Section Three identifies the elements that account for the fast recovery in
the shipping industry, and how those elements work collaboratively to contribute to global

rebound. Section Four concludes.

2 Rapid Recovery of Shipping Industry under COVID-19 Pandemic

COVID-19 pandemic hit the world economy hard at the onset of last year, with global GDP down
by 4.2% and international trade falling by 9.5%. The disruptions were quite comparable to the
detrimental impact of the financial crisis of 2008 (See chart 1).

Chart 1 year-on-year % change in world GDP, real production and seaborne trade
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Sources: (Gladen 2021)

Against the predictions of many, since Q3 2020, we have been continously observing a speedy
and nimble recovery in G20 countries and some emerging economies. This pattern is reflected in
all key economic indicators, such as world GDP, international merchandise trade, ship capacity
and port utilization. By Q1 2021, global trade reached a record level and, with the exception of the
UK, all G20 economies recouped positive growth rates, according to the report of Economic
Cooperation and Development (OECD) in late May 2021 (see Chart 2)

Chart 2 Trade in goods: Exports, Percentage change, previous period, Q1 2019 — Q1 2021
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The above OECD data shows the quartely growth rates of merchandise trade from Q1 2019 to Q1
2021. The left graph shows the total OECD nations and the right graph shows the USA individally.
The merchandise trade for total OECD members grew by 9.1% in Q3 2020 compared to the
previous quarter, and by 4.8% in Q1 2021 compared to Q4 2020. For the USA the growth rate
reaped 5.7% between the last quarter of 2020 and first quarter of 2021.

Equally as compelling for the rebound of the maritime dynamic can be found in the latest data on

global containerized shipping. The world container trade has been relatively stable despite the
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COVID-19 disruptions (see Chart 3). The stability of container trade under the pandemic should
largely be credited with the following two factors: China makes up as much as over 40% of the
global containerized trade, and in February 2020, Chinese containerized vessel calls dropped 16%
while the country was in various stages of lockdown. With the decrease of COVID-19 cases and
subsequent easing of lockdown restrictions, recovery was swift and the level of vessel calls
returned to pre-pandemic levels immediately (Chart 3). Consumer demand for commercial goods
remained high due to the shift in consumer priorities during the pandemic-induced lockdown.
Although the nature of some of these goods had changed, demand was still booming.

The second recovery factor we observe is that container companies have been actively engaged in
a series of vertical and horizontal integrations since 2015, benefitting business management. The
philosophy held is that the more concentrated companies could be, the more efficient in risk
management and rent-seeking adjustment they would be. Streamlined companies that are highly
efficient on every level allow them to rapidly meet various challenges that would flummox a
smaller individual company. Possessing more advanced capabilities, resources, and global
contacts allow larger container companies during the pandemic to better communicate and redirect

their distributions.

Chart 3 World container trade (TEU) : Q1 1999- Q1 2021

As early as Q3 2020, shipping vessel calls and port utilization were nearly to their full capacity.
The global shortage of shipping containers, brought upon by strong demand for goods and tight
container supply, drove cargo costs to record highs and hampered manufacturers in filling fast-
recovering global goods orders. The Shanghai Container Freight Index (SCFI) shows the rise of
freight rates far above the 2016-2019 level since week 21, around the time of mid-June of 2020.
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Toward the end of May 2021, SCFI reached a record high of 3495.76, which grew by 250% from

the pre-pandemic level.

Chart 4 Shanghai Container Freight Index January 2020 — May 2021

2020 ) 2021

All of the charts are surely proof as to the phenomenal resilience that container shipping offers,

and the recovery has been steady, continuing and encouraging.

3 The Factors leading the Strong Recovery of Shipping Industry

The statistics have clearly indicated the returns of the global economy as well as seaborne
transport, and the trend continuously ticks upward as we speak. In this section, we will discuss the
reasons that account for the resurgence of the shipping industry from a sharp downturn triggered
by the COVID-19 outbreak. We will examine this issue from both the supply side and the demand

side of maritime transportations.
3.1 Resilience of Supply Chains to COVID-19 Shocks

Supply shocks represent an unexpected change in the availability for raw materials, parts, and
manufacturing capabilities. This was exactly what happened when COVID-19 was initially
reported in January 2020 and quickly followed by massive lockdowns, first in China and then other
parts of the world. As China makes up an estimated 40% of business for container shipping
companies, seaborne trade plummeted by 9.5% instantly and total global trade fell significantly in
the first half of 2020 (Gladden, 2021). Unlike the supply chain shocks resulting from internal
disruptions, such as a misallocation of capital and investment that led to big cross-defaults

exemplified by the 2008 financial crisis, global supply chains were robustly healthy before the
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COVID-19 outbreak at the beginning of 2020. The same was true for the other major economic
indicators, such as national GDPs, real production and unemployment rates. Though the outbreak
of the global pandemic, followed by massive lockdowns, put a pause to the world, the economic
fundamentals were still viable and supportive. Therefore when lockdowns were removed and
COVID cases became less devastating, the exogenous nature of the COVID-19 crisis helped the

maritime industry recapture the dynamic and productivity.

For the past ten years or so, shipping companies have been engaged actively in building up their
resilience and adaptability to meet challenges imposed upon them. After going through the market
consolidation of the 2014-2017 M&A (merger and acquisition) wave, the shipping companies
became successful in risk control and capacity management, allowing them to maintain network
integrity, minimize logistics and financial issues and cope effectively with both internal and
external shocks. As a result, shipping companies could be able to handle the surge in shipping

vessel calls effectively and maximize the shipping capacity in a short period of time.
3.2 Recovery from demand Shocks

With huge lockdowns, demand shocks hit the world economy hard as well as the shipping industry,
and demands for consumption goods decreased tremendously. However, the demand for basic
goods has been relatively stable throughout the period, such as foodstuff and medicals. Among
different categories of consumption goods, the demand for durable goods and capital goods, such
as cars, ships, trucks and machineries has declined significantly. As soon as the pandemic became
less destructive, consumers and industries recouped their confidence, and paddled with
government relief funds, a rise in demand for goods took off almost immediately. In concurrence
with the rise of other leading economic variables, like real production, GDP growth rates and
international trade, increasing demands for consumption goods imposed a chain of positive
impacts on both demand and supply sides of the shipping industry. The vessel calls for shipping
companies increased immensely, and in the Q3 2020, demand for shipping service exceeded the
supply of the fleet capacity, which led to the dramatic rise in the cost of cargo shipping (see Chart
4 for SCFI). The deferred demands and temporary disruptions of COVID-19 pandemic help

explain rapid recovery of the economies of major countries and maritime industry as well.

At this point, even steadier economic returns would very well be expected, due to vast delivery of

COVID vaccinations, savings accumulated during a long year of lockdowns, rescue packages and
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infrastructure investments implemented from major governments like the US. “Consumers are
now back in the driver’s seat when it comes to economic activity, and that’s the way we like it.”

as Gregory Daco, chief U.S. economist at Oxford Economics said.

Let us use the United States data as an example to illustrate the degree at which aggregate
consumer spending has increased toward the end of the first quarter of 2021. Based on the statistics
from the US Bureau of Economic Analysis, personal consumption expenditure in the first quarter
of 2021 has jumped past the pre-pandemic levels and reached the record hitting level of over
15,000 Billion dollars (See Chart 5).

Chart 5 US personal Consumption Expenditure Q1 2019- Q1 2021
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Spending on services is rebounding, but it is not growing as rapidly as expenditures on goods due
to travel restrictions, lingering containments on entertainment, and limited capacity of restaurants.
According to data by the US Bureau of Economic Analysis, the consumption on services only
grew by 1.1%, while consumption on goods grew by 5.6% during the same period.

The observations suggest that we are still far from reaching the final phase of a clear and consistent
recovery and returning to normal demand patterns, though major economic indicators show a

robust and persistent path to recovery for the economy.

4 Conclusion

The COVID-19 pandemic put a stall on the world at the beginning of 2020, which resulted in the
synchronization of supply shocks and demand shocks for the global economy, international trade
and the shipping industry. However, instead of a prolonged downturn followed by a staggering

and halting recovery comparable with the recessions triggered by previous business cycles,

30



including the most recent one in 2008, a strong resilience has been clearly presented in the second
half of the year. This is largely because of the exogenous nature of COVID -19 pandemic which
was imposed on a generally healthy economic situation right before the COVID-19 outbreak.
Therefore, when massive stimulus plans and infrastructure investments from major governments
like the United States, together with the global deliveries of vaccinations, the economy was back

on track quickly while many other economic indicators have already reached pre-pandemic levels.

The maritime industry is obviously a sector that gains accelerated recovery with mitigation of
supply chain shocks and restoration of consumer and corporate confidence, which was reflected
in the surge in demand for consumption goods. Seaborne trade is to gain a growth rate of 6.9%
between 2021 and its preceding year, according to the forecasting of the Global Trade Atlas.

The pandemic’s direct impact on the economy continues, and the after-effects will remain for years
to come. New challenges imposed on maritime companies would be how to make supply chains
more resilient without weakening their competitiveness, and how to incorporate more diversified

supply bases without losing the advantage of scale economy and cost efficiency.

The 2021 resilience will not always be an upward curve for every country and every industry, with
the exact pace of the recovery to be determined by developments of the pandemic and changes to
government interventions, international cooperation, deliveries of vaccinations, travel restrictions
and other containment measures. Yet the most promising news is that we are recovering and the

recovery is faster than what most analysts would have expected at this time last year.
References

[1] Contractor, F. 2020. The world economy will need even more globalization in the post-

pandemic 2021 decade. Journal of International Business Studies, 2021.

[2] Gladen, A, 2020 in Review—How did the Maritime Industry respond to COVID-19? IHS
Market, Maritime Research & Analysis, 11 January 2021

[3] Kellie Lynch, Transpacific Ocean Freight & Blank Sailings Update | Week 19.
https://blog.shipuwl.com/transpacific-blank-sailings-ocean-freight-update-wk19-2020,

31



[4] Notteboom, T, Pallis, T and Rodrigue, J, Disruption and Resilience in Global Container
Shipping and Ports: the COVID-19 Pandemic versus the 2008-2009 Financial Crisis, Maritime
Economics and Logistics, 2021, Vol. 23, pp179-210.

[5] Qiu, S, Singh, S. and Khasawneh, R. Boxed out: China's exports pinched by global run on

shipping containers, Reuters, Business News, Dec. 10, 2020.

[6] Schwartz, N. U.S. Economy’s Strong Start Signals a Stellar Year, New York Times, April 29,
2021, https://www.nytimes.com/2021/04/29/business/economy/united-states-gdp.htmi

[7] Shih, W. Global Supply Chains in a Post-Pandemic World, Harvard Business Review, Sep.-
Oct. 2020, https://hbr.org/2020/09/global-supply-chains-in-a-post-pandemic-world

[8] UNCTAD, Trade under COVID -19 Pandemic, Key Statistics and Trends in International
Trade 2020, United Nations, Geneva, 2021

32



Identification of Maritime Education and Training Institutions (METIs) risk
in pandemic restrictions
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The unprecedented COVID-19 crisis apparently has questioned our systems' survivability
nationally or even in a global context. The pandemic has proven the indispensable role of
international shipping in our societies’ sustainability. Still, one of the main challenges for the
shipping industry is to secure the supply of competent seafarers. Typically, Maritime Education
and Training Institutions' (METIs’) core mission revolves around keeping such demand supplied,
however in restrictive situations, METIs' capability to achieve their mission is still questionable.
During the pandemic restrictions, MET]Is are likely exposed to many uncertainties that directly
threaten their role and may lead to hazardous consequences. In such scenarios, many questions
arise to challenge whether the institution/organizational levels of control are sufficient or

additional barriers to keep the risk as low as reasonably practicable are needed.

Consequently, this research investigates the possible threats exposed to METIs under such
conditions, the potential consequences if they lose control of their operations, and the required
barriers to prevent, detect, or protect the METIs from such a failure. To achieve this aim, a
survey was designed to capture the expertise of a group of Maritime Education and Training
(MET) experts. The survey responses have been quantified and statistically analysed to

comprehensively identify these risk factors, their contribution, and their effectiveness.
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1. Introduction

Shipping is usually considered a traditional industry that develops at a slow pace in adopting new
technologies if compared with other transport means. (Turan et al., 2016). Nevertheless, the recent
global surge of digitalization, automation and advanced modern technologies is transforming the
industry probably faster than ever before (Brooks, M.R., Faust, P., 2018).

Typically, the global Maritime Education and Training (MET) system is responsible for supplying
the maritime industry with seafarers equipped with predetermined sets of competencies. These
competencies shall at least satisfy the International Convention on Standards of Training,
Certification, and Watchkeeping for Seafarers (STCW-78), which has been adopted by the
International Maritime Organization (IMO) last century (International Maritime Organization,
2018).

The MET system consists of three main stakeholders, the Maritime Education and Training
Institutions (MET]Is) with their staff, curricula, and policies, the shipping companies, with their

employees, ship technology, and lastly, the international/regional/national regulative bodies.

Academicskills Soft skills

The maritime industry

National/Regional Education Regulatory
Framework & Policies

International standard
(STCW)

MET;

Figure 1: The existing gap between the current international, regional, national standards and the maritime
industry demand for seafarers’ education and training (by authors).

While METIs shall comply with international and national standards, they also should meet the
industry needs. Such a complex framework has lately set the global MET system under enormous
pressure as international standards are first and foremost driven by the traditional STCW
convention, while the maritime industry recently evolves at a dynamic pace to a more sustainable

future (Rowihil & Farag, 2021).
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Although the STCW represents the minimum international standards for the education and training
of seafarer’s competencies, there are higher standards that may apply depending on the region or
state policies/regulations in force. However, in both cases, there is a clear gap between the
available standards and industry demand and expectation as illustrated in Figure 1 (International

Association of Maritime Universities (IAMU), 2019) (Manuel, 2017).

2. The impact of the COVID-19 pandemic on MET and its stakeholders

The unprecedented COVID-19 crisis apparently has questioned our systems survivability
nationally or even in a global context. The pandemic has proven the indispensable role of
international shipping in our societies’ sustainability. Still, one of the main challenges for the
shipping industry is to secure the supply of competent seafarers. Typically, METIs core mission
revolves around keeping such demand supplied, however in restrictive situations, METIs
capability to achieve their mission is still questionable (Toquero, 2020).

Following the pandemic spread of COVID-19, there was a global lockdown and a worldwide travel
ban. This ultimately caused a chaotic backlash on Seafarers' education and training, especially
when it came to the renewal of Certificates of Compliances (COCs) and other mandatory training
certificates which caused a major confusion in the maritime domain in general (Hebbar & Mukesh,
2020) (Doumbia-Henry, 2020).

The first impact of such circumstances had fallen on shipping companies when they faced their
seafarers' certification problems, among many other logistic problems, with almost no access to
METTISs due to the global lockdown. As advised by a fleet personal manager in one of the major oil
shipping companies, the first and quick solution was circling seafarers with valid certificates
around their fleets, effective as it is, but with prolongated lockdown period, high levels of stress
and fatigue showed on ships crews which affected their mental health and personal safety due to
extended time onboard (Whiting, 2020). Nevertheless, the economic burden on both the company
and the seafarers caused by seafarers’ extended leave time at home. Shortly, the problem was
transferred to the METI, when the revalidation inquiries reached numbers beyond negligence. In
response, the METIs tried to employ the available technological solutions to deliver the courses
remotely. Non-STCW courses were a moderate challenge, the METI only had to develop an
adequate LMS and a platform to deliver the course on, with an appropriate online registration and
payment system. The major problem was the delivery of the STCW courses, which always require
approval from local administrations.

After a while, the problem had shifted to national maritime administrations with their usual

reference to the STCW. Although the STCW code, section A, explicitly specifies the competencies
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required by each CoC holder with supplementary examples of how to demonstrate and evaluate
these competencies, yet it does not clearly state how these competencies should be obtained,
leaving national administrations to infer alternative methods according to their interpretations
(International Maritime Organization, 2018). Accumulatively, this has led each administration to
independently approach the challenge of delivering the STCW Courses online according to their
initial understanding of the code (IMO, 2021).

The Egyptian administration, for example, had issued local decrees allowing the delivery of all
theoretical courses online. On the other hand, it contended on the physical/direct delivery of all
STCW courses that involve marine simulators and/or physical training such as firefighting,
medical first aid, and survival techniques courses. Therefore, the Egyptian administration, as a
temporary solution, approved the extension of all certificate’s validity by three months, as their
initial stand could still leave a massive number of seafarers with expired certificates due to their
physical inability to attend these courses.(The Government of the Arab Republic of Egypt, 2020).
The COVID19 restrictions had clearly shown the complex nature of the MET domain. First, the
shipping companies tried to adapt swiftly to the situation powered by their technical and
organizational resources. The METIs were slowed down by the uncertainty of the situation and
the need for administrations' approval every step of the way. while the administrations must deal
with massive legislative challenges governed by the static framework of the STCW in such
unprecedented conditions.

In pandemic restrictions, METIs are likely exposed to enormous uncertainties that directly threaten
their mission and may lead to hazardous consequences. In such scenarios, many questions arise to
challenge whether the institution levels of control are sufficient or additional barriers are needed
to keep the risk as low as reasonably practicable.

Therefore, this research aims to investigate the possible threats on METIs under such conditions,
the potential consequences on METIs if they lose control of their operations, and the needed
barriers to prevent, detect and protect METTIs from such a failure. To achieve these aims, a survey
was designed to capture the expertise of a group of Maritime Education and Training (MET)

experts.

3. The experts’ survey®

The survey has three main sections to identify the METIs' risk of losing control during pandemic

restrictions. All the survey questions follow the Likert Scale with 5 alternative answers as

% The experts survey link: https://docs.google.com/forms/d/e/1FAIpQLSc8dgwawFzg_Qel43DQ3GGI7NwOunVDWhnl-
sTZIBFBgQHY{Q/viewform
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illustrated in Figure 2. At each section, there was an optional open question for the respondent to
add new alternative answers which are not covered in the respective section.

The first section seeks to verify the possible threats by survey respondents. It also requires them
to identify the level of contribution of each threat and the frequency of its occurrence. The second
section aims to evaluate the consequences and their impact when METTI loss of control event occurs
during pandemic restrictions. The last section is dedicated to the validation of the proposed barriers

and their effectiveness level to mitigate the aforementioned risk.

Threats Consequencies Barriers
Agreement Levels (ALs Agreement Levels (ALs Agreement Levels (ALs
Alternative M Code M W Ml Alternative M Code I W
Strongly agree 5] Strongly agree 5 Strongly agree 9
Agree A 4 Agree A 4 Agree A 4
Undecided u 3 Undecided u & Undecided u 3
Disagree D 2 Disagree D 2 Disagree D 2
Strongly disagree 1 ., |Strongly disagree 1 . |Strongly disagree 1 J
Very high contribution 5] Loss of control (total failure) 5 Excellent 5
High contribution H 4 Major concern 4 Good G 4
Moderate contribution Mod 3 Medium concern Med 3 Fair F 3
Low contribution L 2 Minor concern Min 2 Poor P 2
No contribution “ 1 . |Noconcern 1 . Very poor 1 J

Frequency (Freq

Continuous 5
Yearly Y 4
Monthly M 3
Weekly w 2
Never 1 J

Figure 2: Survey alternative answers (Likert Scale)
3.1. Identification of the possible '""Threats” to METIs under pandemic restrictions

The respondents are given a set of (10) threats proposed by the authors. Four groups of questions
are prepared for each threat to achieving the first section’s aim. The questions are as follow:
= Ql1.1: To what extent do you agree that the following factors can be considered as "Threats"
to the METI mission during pandemic restrictions (such as the current global COVID19
pandemic)?
= Q1.2: Define the contribution level of each of the following potential "Threats" to a METI
to lose control over its operations/services during pandemic restrictions.
= Q1.3: Specify the occurrence frequency of each of the following potential "Threats" to a
METI during pandemic restrictions.
* Q1.4: Please add below other possible "Threats" that you think are relevant and are not
listed in the previous questions (optional).
3.2. Evaluation of potential “Consequences” when METI loses control.
The respondents are given a set of (08) Consequences proposed by the authors. Three groups of
questions are prepared for each consequence to achieving the second section’s aim. The questions

are as follow:
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3.3.

Q2.1: To what extent do you agree with the following potential "Consequences" if the
METI loses control during pandemic restriction (such as the current global COVID19
pandemic)?

Q2.2: Define the impact level of each of the following potential "Consequences", if METI
loses control during pandemic restrictions.

Q2.3: Please add below other potential "Consequences" that you think are relevant and not
listed in the previous questions (optional).

Validation of the proposed barriers/solutions and their effectiveness:

Likewise, to the previous sections, the respondents are given a set of (11) barriers/solutions

proposed by the authors. Three group of questions are prepared for each barrier to meet the third

section

For the

’s aim. The questions are as follow:

Q3.1: To what extent do you agree with the following proposed "Barriers" as possible
solutions for METIs to minimise their risk during pandemic restrictions (Such as the
current COVID19 pandemic).

Q3.2: Define the effectiveness level of each of the following "Barriers", if effectively
implemented, to prevent/detect/protect the METI from losing control during pandemic
restrictions and potential consequences.

Q3.3: Please add below other barriers/solutions that you think are relevant and not listed
in the previous questions (optional).

survey results quantification, one of the techniques used to statistically exploit the Likert

Scale-based surveys outputs is calculating the Relative Importance Index (RII) for each alternative.

The RII could be used to indicate the respondents’ preferences for each alternative (Johnson &

LeBreton, 2004). Hence, The RII was used to analyse the level of agreement for questions Q1.1,

Q1.2, and Q1.3. The RII can be calculated by using the following formula:

Where:
W:

RII = fxv;’v — 5n5+4n4+:::l+2n2+1n1 (0 < RII > 1) Equation (1)

weight given to each alternative by the respondents and ranges from 1 to 5, (where “1” is

“Strongly disagree” and “5” is “Strongly agree”).

A: the highest weight (i.e., 5 in our case).

N: the total number of respondents.

Additionally, to measure the central tendency of the Likert Scale data for questions Q1.2, Q1.3,

Q2.2, and Q3.2., and due to the nature of the sample data, the authors have used the Median (M)

to estimate the level of the respondents answer for each question (Sullivan & Artino, 2013).
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4. Data collection and analysis:

The survey was distributed among experts having a wide range of experience in MET. (39)
responses were received from respondents belong to (11) MET organizations from Egypt, Turkey,
the UK, Greece, India, Japan, Saudi Arabia, Croatia, Finland, and the USA. Figure 3 shows the

responses count per each organization.
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Figure 3: Count of survey respondents by their organizations

Figure 4 demonstrates the respondents’ count by their different role levels in their respective

organizations and years of experience.
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Examination body

Senior lecturer
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Figure 4: Count of survey respondents by their role and years of experience in MET

The obtained results were collected, organized, and quantified by using the Likert Scale shown in

Figure 2. The data was also verified against any possible anomalies.
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4.1. Threats:

The respondents’ inputs were processed through Equation (1) to rank threats by their importance.

The obtained results are detailed in Table 1.

Table 1: Identification of possible Threats to the METI's processes and operations in pandemic restrictions.

Code Possible threat RII Rank Contribution to theloss  Frequency
of control event (M) M)
T1 Non-conformity of the METT facilities and 0.71 6 High Yearly
resources.
T2 Non-conformity of the available Learning 0.72 5 High Yearly

Management System (LMS).

T3 Some of the program/course contents require 0.95 1 Very high Continuous
direct/physical interaction with
students/trainees.

T4 The available technological solutions are not 0.78 2 High Yearly
robust enough to ensure the security/verification
of the registration, delivery of the

education/training and assessment processes.

TS Staff are not able to efficiently implement the 0.69 9 Moderate Yearly

education program.

Té6 Medical and mental health issues of staff 0.70 8 High Yearly

(infection, overload, stress, etc.).

T7 The current institution management system is 0.64 10 Moderate Yearly

not updated/fit to manage the situation.

T8 The current international/national 0.75 3 High Yearly
standards/legislations. are not updated/fit to

manage the situation.

T9 Administrative constraints. 0.75 4 Moderate Yearly

T10 Insufficient funds/budgets. 0.71 7 Moderate Yearly

Moreover, the results show a consensus agreement on the importance of threat (T3): “Some of the
program/course contents require direct/physical interaction with students/trainees”. The collected
data as well declare the very high contribution of the after mentioned barrier as declared by the
collected responses. Figure 6 also show that threats T7, T5 and T6 scored the least importance,
respectively. The respondents’ uncertainty about threats T9 and T10 was the highest as 29% and

26% selected the “Undecided” answer.
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™ Strongly agree
T10 Insufficient funds | = Agree
= Undecided
T9 Admin. constraints | = Disagree
= Strongly disagree
T8 Standards are not fit

T7 Mgmgt sys is not fit

T6 Med and mental health issues

T5 Staff not implementing edu. prog.

T4 Tech. solutions are not robust enough

T3 Physical/direct interaction needed

21%  13%
18% @ 21%
100% 80% 60% 40% 20% 0%

Figure 5: The survey respondents’ evaluation of the possible threats to METIs during pandemic restrictions

T2 LMS Non-conformity

T1 METI facilities Non-conformity

4.2. Consequences:

Similarly, the consequences section was analyzed using the same method explained in section
4.1. The results shows that most of the survey respondents are concerned from C1 for the
“Insufficient quality of educational/training services” occurrence. While 31% of them is
uncertain with C7 for the “Closure of METI” occurrence. The consequences of METTI loss of
control in pandemic restriction are ranked according to their RII score with their potential impact

in Table 2.

Table 2: Potential Consequences when METIs lose control in pandemic restrictions.

Code Potential consequence RII Rank Impact/concern
™M)

C1 Insufficient quality of educational/training services 0.85 1 Major

o fae s et s
C3 Not efficiently achieving the program/course learning outcomes 0.77 3 Major

C4 Not fulfilling the accreditation and licensing requirements 0.72 5 Major

C5 Losing customers of the METI’s services (students/trainees) 0.70 6 Major

Cé Extended program/course delays 0.75 4 Medium

Cc7 Closure of METI 0.65 7 Medium

C8 Harm to Institution's reputation 0.52 8 Major
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‘= Strongly agree

13% 13% 36% C8 Harm to METI reputation = Agree
) = Undecided
189 31% 15% C7 Closure of METI B Disgres
u Strongly disagE
C6 Extended delays
C5 Losing customers

C4 Not fulfilling the accreditation and licensing
requirements

C3 Not efficiently achieving the program/course Los

C2 Failure to create favourable conditions for education
and training activities for students

C1 Insufficient quality of educational/training services

T T T T T T T T T T T

100% 80% 60% 40% 20% 0%
Figure 6: The survey respondents’ evaluation of the potential consequences when METIs lose control in
pandemic restrictions.

4.3. Barriers and solutions:

The proposed barriers were validated by the survey respondents. The respondents highly agreed

with proposed barriers B6, B11 and BS5, respectively as shown in Figure 7.

B11 Encourage research to propose amendments to...

B10 Incorporate online medical and mental health services
B9 Enhance communication

B8 Evaluate customers’ satisfaction regularly

B7 Prepare guidelines (written/videos) for staff and...

B6 Scale up teaching staff training

B5 Develop materials for distance learning

B4 Migrate courses and align curriculum

28% B3 Upgrade the METI’s LMS

15% B2 Modify/update the management system

= Strongly agree
HA

8% B1 Modify the organizational structure | Uadecided
. et
100%  80%  60%  40%  20% 0% s g

® Strongly agree

Figure 7: The survey respondents’ evaluation of the proposed barriers and solutions

This, in turn, highlights the importance of METIs to adopt the following measures to mitigate the
METTIs risk under such conditions:
e scale up the teaching staff training for online teaching,

e develop new materials/techniques that incorporate distance learning/online teaching, and
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encourage research activities to propose amendments to the current international/national

standards/legislation.

Moreover, most of the survey respondents think that barriers B5 and B6 have an excellent effect

in mitigating the loss of control risk of their organization in pandemic restrictions. While 28% of

them are uncertain of the importance of upgrading the institute Learning Management System

(LMS).

Table 3 contains more details about the proposed barriers, their function, rank, and degree of

effectiveness.

Table 3: The proposed barriers & solutions

Code Proposed barrier Function Type RII Rank Effectiveness
M)
B1 Modify the METTI organizational structure Preventive Internal  0.774 9 Good
B2 Modify/update the METI management system Preventive Internal/  0.795 7 Good
External
B3 Invest more fund to upgrade the METI’s LMS  Preventive Internal/  0.774 10 Good
External

B4 Migrate courses and align curriculum Preventive Internal/  0.749 11 Good
competencies External

BS Develop new materials/techniques that Preventive Internal ~ 0.862 3 Excellent
incorporate distance learning/online teaching.

B6 Scale up teaching staff training for online Preventive Internal ~ 0.877 1 Excellent
teaching.

B7 Prepare guidelines (written/videos) for staff Preventive Internal ~ 0.836 5 Good
and customers for better engagement with the
new communication means.

B8 Continuously measure and evaluate Detective Internal ~ 0.815 6 Good
customers’ satisfaction (trainees, shipping
companies, manning agencies).

B9 Enhance the communication with staff and Detective Internal  0.851 4 Good
customers.

B10  Incorporate an online mental health and Protective Internal  0.795 8 Good
medical services for staff.

B11  Encourage research activities to propose Preventive Internal/  0.877 2 Good
amendments to the current External

international/national standards/legislation.
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5. Conclusion and future work.

This research has investigated the possible threats exposed to METIs under pandemic
restrictions, the potential consequences if a loss of control occurs, and the required barriers to
prevent, detect, or protect the METIs from such a failure. To achieve this aim, a survey was
designed to capture the expertise of a group of Maritime Education and Training (MET) experts.
The survey responses have been quantified and statistically analysed to comprehensively identify

these risk factors, their contribution, and their effectiveness.

This study can provide the required control measures for METTs to achieve their mission despite
the plethora of activities, customers, regulators, governance instruments, and stakeholders with

their different interests, especially under restrictive conditions.

Future work:
The obtained survey data will be employed in a Bowtie model to link the identified risk threats

and consequences together and assess the effectiveness of the proposed barriers.

Additionally, the current study only focused on METIs’ perspective; still, further investigation is
needed for other MET stakeholders as well, such as shipping companies, manning agencies,

regulators ... etc., for a more inclusive result.
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Abstract

The importance of maritime transport and ports to international trade and the world economy
is invaluable. It is maritime transport and seaports that ensure the integrity of the supply chain,
which ensures the success of world trade and economic activities. The importance of maritime
transport is confirmed by the fact that 80% of the transported goods come from maritime
transport. Consequently, maintaining a sustainable supply chain is a guarantee of sustainable
development in the world.

However, the new coronavirus (COVID19) changed the world and affected the civilized world,
causing a crisis and having a very large impact on maritime transport and trade. The impact of
the pandemic on maritime transport has challenged various industries whose operation and
production depended on the production of raw materials, the processing of semi-finished
products and more. Restrictions introduced to prevent the spread of the pandemic have led to
the closure of ports, reduced working hours and manpower in ports, and freight-forwarding
opportunities. Countries also avoided the spread of COVID-19, and therefore refrained from
importing and exporting products and goods during the quarantine period, which led to a
decrease in import-export, which in turn reduced demand for cargo. In some cases, due to the
imposed restrictions, the transportation time was increased and it became impossible to
transport goods with a specific nature. It was these restrictions that led to the slowdown in trade
flows and supply chain operations. It was difficult to navigate and trade in different regions.
Despite so many difficulties, restrictions, and the impact of the pandemic, maritime transport
and seaports continued to operate to ensure the delivery of personalized goods to countries,
such as: food, energy, raw materials, medicines and medical supplies.

We think that this topic is very important, it needs to be well researched and analyzed, because
if we understand what impact the pandemic has had on maritime transport and ports, we will
be able to quickly and easily lay out ways to respond to challenges and get the industry back
to normal. The spread of the coronavirus has once again confirmed that the backbone of

international trade is precisely maritime transport. Georgian ports are a good example of this.
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This article discusses the impact of the new pandemic on maritime transport and ports, as well
as the impacts identified and solutions found. The article analyzes for example the cargo
turnover of Georgian ports during the pandemic. Based on the discussion and analysis of each
of the above issues, conclusions are drawn.

Keywords: Ports; Maritime Transport; Pandemic; Impact; Results

Main Text

The global pandemic has had a major impact on the world, the economy and the industrial
sector. The world has changed completely and the world has set other priorities. From a quiet
peaceful everyday life, people were overwhelmed by sudden fear and chaos. Changed their
daily routine: They had to work, study and do any activity without leaving home.

The economy and important sectors for the economy also stopped. The economic damage
caused by the pandemic has been compared to the economic crisis of 2008, and experts say
that the damage caused during the pandemic even exceeded the consequences of the crisis -
figure Nel. As in the rest of the sector, the pandemic has had a major impact on maritime
transport, maritime shipping and the maritime industry as a whole. Maritime transport as one
of the cargo carrier on which more than 80% of the world cargo is transported turned out to be
important for the transportation of goods needed during a pandemic. Nevertheless, the
pandemic caused great damage to the field.

Figure Nel - Trends In Global Trade (Percentage Change)
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In order to ensure the health of the workers in the field, the world's leading ports have decided
to close the ports or not to work at full capacity, some of them have also imposed bans on the
processing of imported and exported goods, They especially avoided loading / unloading cargo
coming from or passing through China.

Services at the ports were delayed due to the fact that ships, goods and crews entering the port
were properly disinfected to prevent the spread of the virus, Consequently, all this hindered the
fast and smooth operation of the logistics chain. In addition it all increased the cost of servicing
ships and ports.

Also, the uncertainty caused by the pandemic caused fear among the population, there was no
longer a high demand for household goods. Mostly medical products and food / groceries were
in demand, hence all this led to a decrease in the import and export of goods.

Relatively smaller shipping companies have crashed and gone bankrupt and can no longer meet
the challenges posed by the pandemic in the industry.

Figure Ne2 - Development Of International Maritime Trade And Global Output, 2006—-2020
8

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

- World gross domestic product growth s World seabome Irade growth

Source: UNCTAD calculations, based on the Review of Maritime Transport
https://unctad.org/system/files/official-document/rmt2020_en.pdf

As can be seen from the diagram, the decline in world maritime trade volume starts from the
beginning of 2019 and drastically decreases at the end of 2020, and if we look at the chart we
will see that the 2020 world maritime trade volume is almost equal to 2008, when the global

economic crisis was the main challenge. If we look at the data of the ship calls worldwide we
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will see that here we have decreasing trend too. Figure Ne3 shows the date of ship calls

worldwide for 2019-2020 years.
Figure Ne3 - Total Number Of Ship Calls Worldwide (2019-2020)

575586

537746 536567

Q1

Source: UNCTAD COVID-19and Maritime Transport
https://unctad.org/system/files/official-document/dtltlb2021d1 en.pdf

480380
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Just like all over the world, the pandemic has affected Georgia's maritime transport and
seaports. Currently, there are two ports in the country: Batumi Seaport and Poti Seaport. Also,
the following terminals: Batumi International Container Terminal; Poti APM Terminal; Kulevi

Black Sea Terminal and Supsa Oil Terminal.

Poti Seaport is the largest port in the country. Its management is carried out by APM
Terminals, a subsidiary of the Danish AP Moller-Maersk Group. It is located east of the Black
Sea and covers 28.9 hectares of land. The annual capacity of the port is about 10 million tons.
It has 15 berths and a total length of berths of 2.9 kilometers. Out of which 11 berths are
equipped with portable cranes for 6-40 tons. Table 1 presents the technical characteristics of
the port berths.

Table Nel - Technical characteristics of Poti Seaport

Berths Type Depth (m)
Liquid cargo 12.5

49



8.5; 8.5; 8.5; 9.75; 9.75; 8; 8;
Berth 3,4,5,6,8,9,10,11  General-bulk cargo

8
Berth 7,14 Containers 8.25; 8.4
Berth 12 Passenger 6.1
Berth 13 Ro-Ro 6.5
Berth 15 Wheat 8.5

Source: https://www.apmterminals.com/ka/poti

Batumi Seaport is the second largest port in the country. Today the port is located on a 22
hectare plot of land and is located southeast of the Black Sea. Annual capacity of the port - 15
million. Tons of oil, 2 million. Tons of dry cargo, 100,000 TEU containers and 180,000
passengers. Currently, the management of the Batumi Seaport is carried out by the subsidiary
company of JSC "KazTransOil" - "Batumi Industrial Holding", The port mainly handles liquid,
dry, bulk cargoes and containers.

The port has 11 berths including: Oil terminal, container and ferry, dry cargo and passenger.

Table Ne 2 presents the technical characteristics of the berths of the port.

Table Ne2 - Technical characteristics of Batumi Seaport

Batumi Seaport

Berths Type Depth (m)
Berth 1, 2, 3 Oil Terminal 12.4; 10.20; 10.20
Berth 4,5 Container and ferry 12
Berth 6,7,8,9 Dry cargo 8.24; 11.5; 10.75; 10.24
Berth 10,11 Passenger 12.20; 8.60

Source: www.batumiport.com

Kulevi Black Sea Oil Terminal is managed by the State Oil Company of Azerbaijan “Socar”.
The terminal occupies 96 hectares of land and has 2 berths. Its throughput - up to 10 million
tons per year - allows it to overload oil products, out of which: 3 million tons of oil, 3 million

tons of diesel and 4 million tons of fuel oil.
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The Supsa terminal, located east of the Black Sea, is owned by British Petroleum and has a

capacity of 4 million tonnes.

During the pandemic, Georgian ports went into continuous operation instead of being closed.
The ports operated 24/7 to avoid any disruption to the logistics chain. With the great support
of the Government of Georgia and the Maritime Transport Agency of Georgia, Georgian ports
were able to work smoothly and in a coordinated manner during the pandemic, as a result, the
volume of cargo transported in the transport corridor of Georgia increased during the pandemic.
In addition, green corridors were set up in Georgian ports to rotate sailors.

As for the working regime and procedures of the port, all citizens on foreign ships and entering
the ports were met by the quarantine service of the Customs Department of the Revenue
Service of Georgia, who was checking the condition of the crew members and if there
were any suspicious symptoms they were taken to the quarantine zone, they also were
making decisions about opening / closing the border for ships. Accordingly, the
incoming cargo was disinfected and then cargo operations were carried out.

Like the rest of the world, we have a small decrease of ship calls in Georgian ports. The

picture has changed dramatically as countries, including Georgia, have begun imposing

restrictions and lockdowns, this is confirmed by the data presented in the Figure Ne4.

Figure Ne4 - Total Number Of Ship Calls in Georgian Ports (2018-2020)
184

237

132
787 878

1036

669
639 597
2018 2019 2020

e Batumi Port Poti Port Kulevi Balck Sea Terminal

Source: Annual Report — 2020 of Maritime Transport Agency of Georgia
http://mta.gov.ge/uploads/2020__ 1.pdf

If we look at the statistics of cargo turnover of Georgian ports during the last 3 years, we will
see that despite the pandemic, Georgian ports have maintained the volume of cargo they

processed before the pandemic.
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Figure Nel — Volume (Million Tons) Of Cargo Processed At Georgian Seaports And Terminals (Total)

1-X11/18 I-X11/19 I-X11/20

Source: Ministry of Economy and Sustainable Development of Georgia
http://www.economy.ge/index.php?page=ecoreview&s=26

Figure Nel shows the total amount of cargo processed in Georgian seaports and sea terminals
(million tons). If we look at the number of processed cargoes and compare the data for 2018,
2019 and 2020, we will see that in fact the change between the volumes of processed cargoes
is minimal and Compared to the 2019 data with the 2018 data we will see that on the contrary
the volume has slightly increased in 2019. The figures also show that, despite the pandemic,
there was no significant drop in this regard in 2020 (16.9 million tonnes) - we processed
less cargo in 2017 (16.2 million tonnes) and 2018 (15.1 million tonnes).

As for container shipping in the country, we have literally the same picture here, figure Ne2

presents data on the total number of containers (TEU) processed in Georgian seaports.

Figure Ne2 - Total Number Of Containers (TEU) Processed In Georgian Seaports

1-X11/18 I-X11/19 1-X11/20

Source: Ministry of Economy and Sustainable Development of Georgia
http://www.economy.ge/index.php?page=ecoreview&s=26

52



In this case, too, the 2019 data show a 30% increase compared to 2018. And we have a 25%
decrease in 2020 compared to the same 2019 data. However the overall picture to assess the
situation is stable. In 2020, compared to the previous year, the number of processed
containers decreased in both Batumi and Poti seaports. In summary, we had the largest
increase in this area in 2019 - 647,816 TEU. However, if we exclude this exceptional
year, we will see that the total number of processed containers in seaports in 2018-2020

is steadily growing.

Conclusion

In view of all the above, international practice shows that the global world, including the global
maritime sector, was not prepared for similar force majeure situations caused by the sudden
appearance of a pandemic. Nevertheless, many ports around the world, including Georgian
ports, have faced the challenge of a pandemic. But this is not enough, we should take the
experience gained from the current situation as an example and start taking care of preparing
ports and their workforce for unexpected force majeure situations.
For this, the management needs to work in the following directions:

- Introduction and use of more technologies and innovations in the work process;

- Ensuring continuity of cargo flows;

- Crisis situation strategy and action plan;

- Raising staff awareness about actions in similar situations;
By paying more attention to the issues listed, we will be able to respond to similar situations

more effectively.
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After catastrophic waves of coronavirus disease that dramatically slammed world’s economy,
cruise industry appeared to be one of the most affected businesses [1] (Theodore Syriopoulos,
2020) Cruises had thrived for years: 55 ((CLIA), 2021) cruise lines, 400 executive partners,
53 000 travel agent members, 280 ships, $150 billion output business, 1,177,000 jobs and
$50.24 billion in wages/salaries. [2] (CLIA, 2020) Though since 2020, the year that Adam
Goldstein ( Chairman of Cruise Lines International Association — CLIA) has called “a year
unlike any other,” almost all the cruise ships have dropped anchor. Relatively old ships were
sold off or scrapped. Starting from the March 2020 three core cruise lines (Royal Caribbean,
Carnival Corporation and Norwegian Cruise Lines) had experienced 60-80% drops in stock
prices of their companies. (Team, 2020) [3] The cruise industry losses account for billions $.

However, every cloud has a silver lining. While much of the world had been stuck since the
March 2020, the cruise industry was not wasting the time and has started adjusting to new
requirements. According to CLIA report 2021 cruise lines are coming back equipped with
“fleet of the future” (20 ships to debut in 2021), enhanced protocols, new onboard digital
technologies, responsible tourism trend, cutting-edge maritime environmental technologies
and record demand for 2023. The sector demonstrates incredible resilience and optimism
supported by official numbers. ((CLIA), 2021) [4]

The paper reviews current situation of the global cruise industry and focuses on the steps
already taken by cruise lines executives worldwide to overcome pandemic reality and those to
be taken to optimize current situation and benefit from the post covid-19 rehabilitation
processes.

The analysis is based on a desk research method, using official resources: reports, market
analysis, expert opinions, press releases, previous studies and industry journals. The findings
show specificities, future challenges and forecast of most possible ways for the sector
development.

Introduction

The COVID-19 pandemic has taken a toll on most sectors of the travel industry, however, the
cruise market turned out to be one of the less fortunate. The outbreak of the coronavirus

aboard the Diamond Princess in February 2020 caused great reputational losses to the
industry. The cruise ships became infamous as "floating Petri dishes™. (Tan, 2020) [5] It was
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all clear that it would take a long time to regain consumers’ loyalty after such notoriety. As a
result, ‘tourism on big water’ was practically stopped. As the virus spread, major cruise line
stocks began to fall in February 2020 and bottomed out in mid-March. Companies have
suffered billions of losses that year, losing more than 70% of their value. In the first nine
months of 2020, sales from the three largest operators - Carnival Corporation & PLC, Royal
Caribbean Group and Norwegian Cruise Line - fell 65-75%. (Team, 2020)[3] The cruise
association estimates that the travel suspension has reduced economic activity by more than $
25 billion and cut 164,000 jobs in the United States alone. ((CLIA), 2021) [4] Cruise
companies around the world are borrowing billions, refinancing and selling ships, hoping to
set sail in the nearest future. The cumulative losses incurred by cruise lines and the coastal
service industry supporting the cruise lines could well be trillions of dollars in 2020. (Hirohito
Ito, 2020) [6]

Methodology

The purpose of this study was to provide a thorough overview of the industry in its earliest
post covid-19 rehabilitation period. The study was conducted basically withing a desk
research method, using official resources: reports, market analysis, expert opinions, press
releases, previous studies and industry journals.

Methodology for data collection combines statistical data of official sources. Qualitative and
quantitative information has been gathered to analyze and demonstrate current situation of
cruise business and highlight the effectiveness of the strategy, chosen by cruise management.

Cruise industry overview

On October 30, 2020, the US Center for Disease Control (CDC) issued the Cruise Line
Operating Conditions Framework for US Waters. To resume passenger traffic, companies had
to build ‘laboratories on ships’ and take steps to isolate or quarantine passengers ashore. The
CDC said that cruise ships would be allowed to operate after the conduction of a simulated
voyages with volunteers portraying sick passengers. (CDC, 2021)[7]

Just days after the CDC lifted its cruise ban, replacing it with strict protocols, several
passengers on board the Sea Dream1 ship in the Caribbean were tested positive for COVID-
19 was. Then the congressmen sent a letter to the CDC asking them to return the restriction.
So far, this has not happened, but US cruise lines due to strict safety rules were forced on their
own initiative to cancel the trips, at least until the end of 2020. (2021 Cruise Industry News
Annual Report, 2021)[13]

The industry has begun recovering only this Summer (2021), however, it will take years to hit
2019 levels. According to the president and CEO of CLIA Kelly Craighead, in 2019 cruise
ships welcomed almost 30 million passengers, provided employment for 1.8 million people
all over the world, paid 50,53$% billion in wages/salaries, and showed 154,5$ billion total
output worldwide. [4] In terms of passenger traffic, between 2017 and 2019, the number of
guests on board cruise ships increased from 26,7 million to 29,7 million (Statista, n.d.) [8].
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According to Cruise market Watch, in 2020 the number of passengers fell to 7 million, that is
similar to the 2000’s rate. The estimated number of guests by the end of 2021 is 13.9 million,
that is 96.2% growth over 2020 and a 49.4% decline from 2019.[9] Table 1.

The pause in cruise operations caused by the COVID-19 pandemic has had a devastating
economic impact. In the recent report “State of Cruise Industry Outlook 2021 CLIA has
declared that since mid-March till September 2020 more than 518,000 people have lost their
jobs, resulting in 23$ billion loss in wages/salaries. During this period of time the cruise
community has lost more than 77$ billion of global economic activity.[4]

The cruise industry hopes to recoup the multi-billion-dollar losses caused by the coronavirus
pandemic. A year and a half have passed since the Diamond Princess cruise ship embarked on
a fatal voyage in January 2020, which became a breeding ground for a brand new virus and
showed the world the danger of mass gathering of people in a confined space.

Table 1Growth of the Ocean Cruise Line Industry

Worldwide Passengers Carried
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Year Morth America Europe Cher Wiorkdwicle Faasmmgans

Carried
2017 12,645,600 6,996,000 5,536,400 25,178,000
2018 12,927 800 7,285,100 6,291,700 26,504,600
2019 12,929 200 7,564 900 7,014,800 27,508,900
2020 3,225,500 1,835,300 1,831,800 7,082 600
2021 6,118,596 3,754 550 4032711 13,905,900
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Vice President of Sea Travel at Celebrity Cruises, Captain Manolis Alevropoulos says: “We
look forward to coming back and are very delighted with that. We place great emphasis on the
safety and health of both our guests and the crew. We believe that the industry will become
stronger by following strict sanitary protocols. "

Over the past year and a half, at least five cruise lines have gone bankrupt, and dozens of
functioning vessels have been scrapped.

MSC Cruises’ Executive Chairman and CLIA Chair Pierfrancesco Vago pointed out that the
key word today is “safety bubble”. According to him everyone who works on the ship has
been verified. “When we reach our destination, in cooperation with the local authorities, we
also apply this approach. Our clients ,while visiting attractions, try not to mix with the
population. They go by buses, where the driver, the guide — everyone is checked, to the places
where every measure is taken to avoid dangerous contacts. " (Gleass, 2021) [10]

The idea is to stay safe by ensuring strict Health& Safety protocols that were developed by
the industry. The cruise lines understand that the stakes are high. This year, they cannot afford
to repeat the situation of passengers being stuck onboard under the threat of mass infection.

After such drastic measures like closing the ports worldwide, restrictions on the citizens'
mobility around the globe, banning cruise tourism in the United States in March 2020,
industry representatives and experts are more than confident in the resurrection of cruises.
Cypriot authorities are looking to the future with optimism: “We have a very safe entry
protocol, - says the Minister of Tourism of Cyprus Savvas Perdios. - You can come with a
vaccination certificate or with negative results as well, there is also random testing on arrival.
Let people enjoy our island. " (UNWTO, 04.06.2021) [11] Moreover, every cloud has a
silver lining. The post-crisis period opened up new opportunities for Cyprus: the American
company Royal Caribbean chose one of the ports of the island as a home port.

As voyages are resumed timidly in Europe and the USA, the management and employees of
the companies assure that from now on, everything will be done for the complete safety of
passengers.

Let’s compare the numbers. Before the pandemic, average passenger growth was about 6.6%
per year till March 2020. (Growth of the Ocean Cruise Line Industry, 2021) [9] COVID-19
stagnation for total 15 months made the cruise economy go into a vortex. The crisis has
accelerated the retirement process and demolition of cruise vessels as well as expedited the
endorsement of an environmentally friendly fleet. According to Cruise Market Watch, 31
ships are going to be out of exploitation worldwide from 2019 to 2021, which will reduce
passenger capacity by 49,105. CLIA states that 270 vessels will be projected in 2021 and 20
ones will debut this year. ((CLIA), 2021)[4] Referring to the table below Table 3, by the end
of 2021 total ocean cruise passenger capacity will be 581,200 / 323 ships, that is 7.8%
decrease comparing to 2019’s capacity. Ocean cruise market share 2021 has reached $23.8
billion so far ( Carnival Cruise Line -8.8% billion/37.1%; Royal Caribbean International- 5%
billion/21.2%; Norwegian Cruise Line -2.9% billion/12.6%; all other-6.9% billion/29.2%), that
represents 81.8% increase over 2020 and 52.9% decline, comparing to 2019 results. (2021
Worldwide Cruise Line Market Share, 2021) [12]
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Table 2Worldwide Cruise Line Market Share 2021

Parent

Camiwval

RCI

Morwegian

Al Other

Grand Total

Brand

AlDA

Camival

Costa Cruises

Cunard

Halland America

P&O Cruises

P&O Cruises Australia
Princess

Seabourn

Total

Azamara

Celebrity

Royal Caribbean
Silversea

Taotal

Morwagian

Oceania Cruises
Regent Seven Seas
Total

American Cruise Lines

Blount Small Ship Advent..

Celestyal Cruises
Crystal

Disnay

Dream Cruises

Fred Olsen

Grand Circle Cruize Line
Hapag Lioyd

Hebridean Island Cruises
Hurtigruten

Lindblad Expaditions
Marella Cruises

MSC Cruises

Paradize Crulze Line
Phoenix Reisen

Ponant'Paul Gauguin Crui..

Quark Expediticns
Saga Cruises
SeaDream Yacht Club
Star Clippers

Star Cruises

TUI Cruises

Wiking Cruises
Virgin Voyages
Voyages to Antiquity
Windstar

Total

2021 Details

Total Passengers

745,300
2,528,100
862 400
99,700
384,200
241,500
127,300
816,300
33,800
5,842,600
31,700
540,000
2,657,900
48,900
3,278,500

1,200,300

71,100
48,500
1,319,900
13,600
3,900
64,100
40,800
312,200
264 100
110,700
1,800
48,500
1,900
122,300
17,500
102,800
1,414,700
50,500
43,700
85,400
15,500
38,800
3,900
11,700
80,200
330,100
143,700
111,100
7,800
23,300
3,484,800

13,805,500

% of Passengers

5.4%
18.29
6.2%
0.7%
2.8%
1.7%
0.0
5.9%
0.2%
42.0%
0.2%
3.9%
19.1%
0.4%
23.6%
B.6%
0.5%
0.3%
§.5%
0.1%
0.0%
0.5%
0.3%
2.2%
1.8%
0.8%
0.0%
0.3%
0.0%
0.9%
0.1%
0.7%
10.2%
0.4%
0.3%
0.6%
0.1%
0.3%
0.0%
0.1%
0.6%
2.4
1.0%
0.8%
0.1%
0.2%
24,09
100.0%

Revenue

§1,373,710,000
1,803 370,000
§1,121,190,000
$427,110,000
§1,005,070,000
S466,790,000
£134,0980,000
§2,065,350,000
§345,120,000
SE,833,190,000
§161,530,000
£1,452 300,000
53,048 670,000
£391,710,000
55,054 210,000
52,057,990,000
£373,140,000
$565,150,000
$2,396.260,000
10,630,000
£175,440,000
5111,640,000
£653.450,000
£723,030,000
$303,030,000
§5,320,000
$132,910,000
55,320,000
£334,030,000
$47.850.000
S281,770,000
§1,538, 650,000
$138.230,000
£110,620,000
£233.920,000
847 420,000
5106,220,000
§10,630.000
£31,900.000
£218,670,000
£003,790,000
5393.410,000
£304,100,000
£21,270.000
$63.800,000
£6,051,160,000
§23,834,640,000

% of Revenua

5.8%
76%
47%
1.8%
46%
2.0%
0.6%
87%
1.4%

37T 1%
0.7%
6.1%

12.8%
1.6%

21.2%
86%
1.6%
24%

12.6%

T 02%
0.0%
0.7%
0.5%
27%
3.0%
1.3%
0.0%
0.6%
0.0%
1.4%
0.2%
1.2%
6.5%
0.6%
0.5%
1.0%
0.2%
0.4%
0.0%
0.1%
0.9%
3.8%
1.7%
1.3%
0.1%
0.3%

20.2%

100.0%

The cruise industry has reacted quite quickly to the unfolding crisis of Covid-19. Within 24
hours after WHO declared emergency, CLIA made first changes to the health policy. By mid-
March cruise lines have suspended their commercial operations. All the next steps were
crucial for the survival of the business and required precise planning, engagement of leading
scientists and health experts to make it through. Enhanced Health & Safety protocols have
become a lifeline for the industry. Such measures like passenger/crew 100% testing, physical
distancing, health evaluations, strict protocol, coordination of destinations along with on-
going vaccination made ‘phased resumption’ possible for cruises. Trial sailings have
demonstrated that the protocols work and the cruise world is on the path to resumption.
According to polls conducted by CLIA in 2020, 74% of cruisers are willing to cruise in the
next couple of years. ((CLIA), 2021) [4]
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Table 3Worldwide Cruise Line Passenger Capacity 2021

] Passenger

Parent Brand Ship Count Caparcity
Camival Camival feic 70,700
Princess 17 45 500

Al 15 36, 786

Costa Crulzses 12 35,900

Holland America 12 20,400

P&O Cruizes T 16, 600

Seaboum 6 2818

Cunard 3 6,700

P&O Cruises Australia 3 5,000

- Total o8 240 404
Raoyal Raoyal Caribbean 24 BH,000
Caribbean Celebrity 14 28 500
Silvarsea 9 3,100

Azamara 3 2100

Total 50 121,700

Morwegian  Morwegian 17 49 800
Oceania Cruises L] 5,200

Regent Seven Seas Cruises & 3 400

Total 28 5R. 400

All Other Ponant/Paul Gauguin Cruises 27 & 400
MSC Cruizes 19 62 700

Hurtigruten 14 6,300

Lindblad Expeditions 11 obD

Viking Cruises 8 7,400

TUl Cruizes 7 17,000

Windstar L] 1,200

American Cruise Lines 5 T

Fred Olzen b 5,700

Quark Expeditions 5 708

Disnay 4 B.500

Dream Cruises 4 13,600

Hapag Lioyd 4 2,500

Maralla Cruises 4 5,300

Star Cruises 4 4132

Crystal 3 2100

Phoenix Reisen 3 2250

Star Clippers 3 GO0

Blount Small Ship Adventuras 2 200

Celestyal Cruises 2 3,300

Grand Circle Cruize Line 2 10

Paradize Cruise Lina 2 2,600

Saga Cruizes 2 1,998

SeaDream Yacht Club 2 200

Virgin Voyages 2 5,720

Hebridean Izland Cruises 1 100

Voyvages to Antiquity 1 40

Total 147 160,605

Grand Total 73 A1 202

There are some positive side effects that were caused by the pandemic. Covid-19 has enabled
more responsible tourism, that implies adoption of the latest maritime environmental
technologies. New capacities move to ‘zero sulfur emissions” and 20% reduction in
greenhouse gas emissions. ‘Advanced Water Treatment Systems’ along with EGCS ‘Shore
Side Electricity’ and other cutting-edge maritime technologies make the cruise industry a
leader in eco-friendly tendencies. ((CLIA), 2021)[4]

In the frames of ‘phased resumption’ cruise lines commence their operation starting March
2021.Table 4.

Table 4-Cruise Lines sailing schedule 2021 (updated June 23,2021)

CRUISE LINE SAILINGS RESUMES:

AIDA March 20, 2021

Azamara August 28, 2021

Carnival September 1, 2021, except some vessels that will sail in the beginning of July.
Celebrity June 26, 2021

60



Celestyal Cruises

June 12, 2021

Crystal Cruises July 3, 2021
Dream Cruises Spring of 2021
Holland America Line: July 24, 2021
Hurtigruten August 15, 2021
The Majestic Line May 18 2021
Maple Leaf Adventures July 1, 2021

MSC Cruises June 13, 2021

Norwegian Cruise Line September 2, 2021 except some vessels that will sail in July
NYK Cruises resumed again on March 26, 2021

Oceania Cruises: August 29, 2021

P&O Cruises June 27, 2021

Princess Cruises

July 25, 2021

Regent Seven Seas

September 11, 2021

Royal Caribbean

September 1, 2021, except some in April/June

Saga Cruises

July 26, 2021

Sea Cloud Cruises August 6, 2021
Seabourn July 3, 2021

Silversea beginning of June 2021
Star Clippers August 3, 2021
Windstar Cruises March 26, 2021

To mitigate Covid-19 transmission onboard CDC (Center for Disease and Control and
Prevention) has developed color-coding system for cruise ships. Basing on a ship color
(green, yellow, orange and red), specific preventive measures are required or recommended to
take onboard. A cruise ship’s color is defined by the criteria listed in Figure 1.

CRUISE SHIP COLOR-CODING STATUS GUIDE

This guide can be used by shi P afficers, managers, or medical center staff to understand their ships status under COCs Conditional Sailing Crder (CSO).
Se=e ship color criteria at:
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Graeen Ship Criteria:

- Ifl:heshipmcelvedsli}hxshhtmsferswithhthepastldflhlys_uewmsthavemﬁomisﬂpthatwasrmﬂed
for 14 days upon embarking the ship.
= Ship submitted the Enhanced Data Collection (EDC) Durimg COVID-19 FormS daily to CDC.

* If your ship Is Yellow:

= [If test results are available within one week, re-assess status using results and this flowchart.
= If test results are not available within one weaek, ship is red.

+ COWVID-19ike ilnass rnaansa.person has symplnrns of{I?h'l[}—‘l 9. Review the symptoms at:
£20) =
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1 Other common respiratory infections identified on cruise ships include influenza (flu), respiratory syncytial vinus (RSV),
Streptococcal pharyngitis, and Legionella.

1 of the EDC reporting form during the Conditional Sailing Order (CS0O).

& CDCr daily su

cdc.gov/coronavirus

53246018 0671142021

Figure 1Cruise Ship Color-Coding Status Guide
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Conclusion

The purpose of this study is to provide an overview of the cruise industry in its resurrection
period and evaluate the results of the measures taken by cruise community. To achieve the
goal two type of information was gathered and analysed.

The first analysis is focused on statistical data, that showed the depth of the crisis in the
industry by 60-80% drops in stock prices of 3 giant cruise companies (Carnival Corporation
& PLC, Royal Caribbean Group and Norwegian Cruise Line) (Team, 2020) . Cruise lines
have suffered 77$ billion loss of their global economic activity. ((CLIA), 2021)

The second analysis addresses opinions of experts, managers and government representatives,
as well as focus groups of passengers and other direct participants of the cruising process.
Based on the information collected, the forecasts are more than encouraging. Health & Safety
protocols proved to be effective enough to ensure safe operation.

The real pace of industry recovery has exceeded all expectations and forecasts made before.
The results obtained so far suggest that 2022 will break the 2019 records of the cruise
industry. According to Cruise Industry News Annual Report cruise lines have all the potential
to carry 31.7 million passengers in 2022, continuing to grow to and hitting 38.7 million
passengers by 2027 (2021 Cruise Industry News Annual Report, 2021) [13]
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ABSTRACT
The COVID-19 pandemic has caused a shift in pedagogy that has affected the operations of
maritime education and training institutions (METIS), the instructors, and the students. This study
sheds light on the following topics: (1) Challenges faced by instructors, students, and METIs in
implementing remote instruction, (2) METI initiatives to cope with and address these challenges,
and (3) Future directions for METIs for effective delivery of remote instruction. Data were
collected through a survey and structured interview with 105 instructors, 804 students, and five
administrative officers of METIs. Frequency count and percentage were used to analyze the
numerical data, while thematic analysis was employed in organizing data from open-ended
questions. The results revealed that most of the challenges experienced during the transition from
face-to-face to remote mode of instruction stemmed from the “far-from-advanced” technological
resources and difficulty in coping with the sudden shift in the METIs’ operations, and the
instructors’ and the students’ new academic routines that have affected their physical, mental, and
emotional state. Initiatives focused on the academic, financial, human, and technological resources
were implemented to cope with the sudden change. Future directions in MET are set on
Strengthening IT/Technological Infrastructure, Capitalizing on IT and Research and Development,
Academic Calibration for a More Relevant and Responsive Maritime Education and Training,
Advancing Instructors’ Technical Capacities, Strengthening Parental Engagement, and Building
Wider Alliances and External Partnerships.
Keywords: Remote Instruction, Maritime Institutions, Maritime Education and Training,
Institutional Initiatives, COVID-19
1. INTRODUCTION

The COVID-19 pandemic has posed challenges for developing countries like the Philippines,
particularly in transitioning from in-class to online learning (O’Neill et al., 2020). Maritime
institutions have resorted to online, modular, and blended learning modalities. Adjustments had to
be made in the MET operations. The pedagogical shift has brought challenges to the instructors --
preparing instructional materials appropriate to each learning modality and conducting virtual

classes despite limited internet connectivity. The instructors also had to equip themselves with the
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necessary IT skills. These initiatives have taken a toll on the institution’s financial, technological,
and human resources.

As of September 2020, 75% of Filipino households and 44.44% across countries in Southeast
Asia have lost their jobs. Eighty-five percent of the Filipinos and 58% across Southeast Asian
countries have experienced financial difficulty during the pandemic (Asian Development Bank
cited in Basilio, 2021). Over 1.2 billion students worldwide were suddenly out of school (Li &
Farah, 2020). Families struggled to survive while forced to provide their children gadgets and
internet access to cope with the shift into remote learning.

With the pandemic impacting the academe, maritime education institutions in the Philippines
are trying to sustain their academic programs by adopting multiple measures in delivering
instruction (Report of ICS IAMU Virtual Dialogue, September 2020). The Philippine Association of
Maritime Institutions (PAMI), the Maritime Industry Authority (MARINA), the Commission on
Higher Education (CHED), and other stakeholders have expressed their optimism in resolving
problems that affect the maritime education sector (Pimentel, 2021). A study conducted by van
Tatenhove (2021) delved into different ways public authorities and private sectors in the maritime
industry in Europe are affected by the COVID-19 pandemic and discovered its pervasive effects on
the development of maritime sectors such as transport and shipping, cruise tourism, and fisheries.
Earlier studies in the Philippines have explored various academic issues and concerns due to the
pandemic (Tria, 2020; Dziuban et al., 2018; Unger & Meiran, 2020). However, gaps in the
literature have surfaced, each of them needing further exploration. First, research is limited when
evaluating the realities maritime students have experienced because of the shift in the learning
modalities. Second, METIs have limited data on how their initiatives could affect the students and
the instructors. Lastly, nothing much has been explored on the impact of the COVID-19 pandemic
on remote instruction in the context of METIs’ financial, technological, structural, and human
resources; hence, this paper.

2. OBJECTIVES

This investigation aimed to (1) profile the challenges met by instructors, students, and the
administration of METIs in the implementation of remote instruction, (2) discuss the initiatives
done by METIs in coping with the situation and in addressing the challenges, and (3) point out
future directions for METIs to strengthen their resources for effective delivery of remote
instruction.

3. METHODS
A descriptive design using survey and structured interview provided the intellectual

machinery for gathering and analyzing the data. An online survey through Google Forms generated
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substantial data from 105 MET] instructors and 804 maritime students. A structured interview with
five school administrators and department heads was conducted to get their views from the
perspective of the METIs. Frequency count and percentage were used to report and analyze the
numerical data. Thematic analysis was employed in organizing and reporting the data from open-
ended questions. The results presented are based on the data from the entities who have responded
to the survey. An extensive review of related literature and studies conducted in education at the
time of the pandemic was done.

4. RESULTS AND DISCUSSIONS

With the pandemic, education has become one of the most affected sectors worldwide, with
over 1.5 billion learners in 165 countries being affected by school closures to contain the spread of
COVID-19 (UNESCO, 2020). The following discussions summarize the salient findings of this
study.

4.1 Challenges Experienced by Students

On top of the challenges experienced by students were Limited Access to a Device and
Internet Facilities (f = 659), Excessive Academic Pressure (f = 659), and Mental and Emotional
Stress (f = 595).

Limited Access to a Device and Internet Facilities

Twenty percent of the students have stable internet connectivity, 78% have limited
connectivity, and 2% do not have access to the internet and have to go to the nearest internet station
to get one. Thirty-three percent of the respondents have laptops, 12% have PCs, and the rest have
mobile phones to access online learning. Thirty percent experienced difficulties using the Learning
Management System and internet signal interruptions. Other problems encountered were slow
internet speed, inadequate network coverage, and the high cost of a data package. The findings of
this study are corroborated by the study of Ochavillo (2020), which found that 74% of maritime
students do not have a computer or laptop for schoolwork purposes, 55% did not have an internet
connection, and 80% did not have access to internet shops.

Forty-two percent of the respondents come from low-income and 51% from middle-income
classes. Educational inequality in financial and material resources has become more apparent in
developing countries because of the pandemic. Ochavillo (2020) reported that 55% of parents have
an informal income source; hence, students with parents in this income group are the most
vulnerable and most affected by the pandemic.

Online learning highlighted the inequality in educational opportunity. Some students have
connectivity concerns or reside in areas where telecom signals are absent. Students from higher

socioeconomic status have access to computers, high-end gadgets, and better internet access. This
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inequality may discourage low-income students from enrolling in schools with well-equipped IT
and LMS. Adedoyin and Soykan (2020) pointed out that students who cannot afford broadband
connections are most vulnerable to encounter additional challenges in online learning.
Excessive Academic Pressure

Eighty-two percent of the students have voluminous tasks and requirements to perform but
hardly get feedback from their instructors, reducing their motivation to perform well. Working in
isolation, compounded by family-related struggles in coping with the pandemic, contribute to their
academic stress. According to Bedewey and Gabriel (2015), as cited in (Chandra 2020), this
perception of academic stress affects their well-being and ability to manage course workload.
Mental and Emotional Stress

Seventy-four percent of the students find online learning more stressful than face-to-face
classes as it takes away the benefit of socializing with their classmates (Angdhiri, 2020). Mental
and emotional stress may have a detrimental effect on students’ learning, and without the physical
interactions with their teachers and classmates, their emotional well-being may be compromised.
This raises serious concern considering that mental health during the COVID-19 crisis has been
associated with suicidal behavior (Sher, 2020; Mukhtar, 2020). Seventeen reported cases of suicides
in the Philippines had been linked to these factors (Cervantes, 2020).
4.2 Challenges Experienced by Instructors

The challenges experienced by maritime instructors fall into the following themes: Personal
Readiness, ICT Background, Virtual Classroom Management, and Technological Infrastructure.
Personal Readiness

Instructors experienced physical and mental fatigue caused by their multiple roles in
delivering online instruction. They also struggled to find time to develop e-learning materials, meet
high expectations, and cope with serious personal and financial issues resulting from the
implementation of lockdowns and quarantines.
ICT Background

Thirty-two percent of the respondents admitted having weak ICT skills and moderate skills in
using the LMS. The older instructors were unfamiliar with online applications for teaching until the
pandemic happened and were compelled to learn them overnight. The data revealed that most
teachers used online teaching for the first time and have difficulty using the online tools and
technology.
Virtual Classroom Management

Students have participated poorly in online class interactions. Most of them turn off their

cameras due to poor internet connection that instructors found it hard to monitor their learning. Due
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to connectivity issues, synchronous virtual classes are held during the first hour, with the rest spent
for asynchronous activities. Other challenges were irregular student attendance, unreliable
assessment results, and pressure in answering students’ queries.

According to Arkorful and Abaidoo (2015), since assessments are carried online, the physical
absence of the instructors makes it impossible to control cheating, which affects the credibility of
the assessment results. Since students could only work at their own pace, the instructors are
overwhelmed responding to their concerns and providing immediate feedback. For instructors
handling several classes with close to 40 students each, the pressure could take a toll on their
physical and mental state.

Technological Infrastructure

Unstable internet connectivity and inadequate technical support are common problems
among instructors. The need for METIs to upgrade their IT infrastructure to facilitate online
learning was identified. According to Adedoyin and Soykan (2020), inadequate IT infrastructure
and broadband access may negatively impact the instructors’ productivity and efficiency.

The Philippines’ internet speed improved by 262.70% in 2020, yet it still lags behind its
regional peers. As of October 2020, the Philippines ranked 32" in Asia in terms of broadband
speed and 34" in mobile internet speed out of 50 countries in the continent (Domingo, 2020). With
online learning as the new norm, the government should prioritize improving the internet
infrastructure across the country. Universities also need to train teachers to enhance their online
teaching skills to deliver lessons more effectively (Chung et al., 2020).

4.3 Challenges Faced by METIs in the Implementation of Remote Instruction

When COVID-19 became a pandemic, METIs in the Philippines have been pressed to adhere
to the orders and guidelines from governing and regulating bodies like the Commission on Higher
Education (CHED), Department of Labor and Employment (DOLE), Department of Education
(DepEd), and the Inter-Agency Task Force (IATF).

It is on the financial aspect of the operations that the METIs were hit the most. IT
infrastructure had to be established and upgraded by subscribing to better bandwidth, creating a
multimedia studio, subscription to learning management software, teleconferencing applications,
and online library resources. A robust IT infrastructure facilitates better online instruction, improves
student outcomes, and reduces dropout rates (Teixeira et al., 2017). This study showed that a
significant portion of the budget was spent to capacitate the instructors through a series of training
in online instruction, designing e-learning modules, and using the LMS and telecon apps.
Moreover, laptops, headsets, and cellphone loads were purchased to support the online delivery of

instruction. To adhere to health protocol requirements, the schools purchased thermal scanners,
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disinfectants, PPEs, construct an isolation room, and install plastic barriers in offices. Substitute
instructors had to be assigned for those who were quarantined. The low enrolment turnout due to
the pandemic had affected the institutions’ financial resources; hence, some schools imposed a
cutdown on salary ranging from 80 to 50 percent to sustain operations, while other schools

implemented a “no work, no pay” policy.
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Figure 1. Thematic Presentation of the Challenges on METI’s Operations and Resources

4.4 Initiatives Done by MET s to Cope with the Situation and to Address the Challenges
Administrative decisions gave much weight to strategic initiatives that address the paradigm

shift in education. Figure 2 shows the initiatives taken by METIs to address the challenges of the

new normal.
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Figure 2. Initiatives Taken by METIs in Addressing the Challenges of the New Normal

4.5 Future Directions for METIs

According to the CHED Chair, Prospero de Vera Ill, the commission has acknowledged that
flexible learning will continue in the school year 2021 and after that. Hence, schools are given the
freedom to choose what mode would be effective for them ---online, modular, or blended. He
added that flexible learning would be the norm, and there is no going back to the traditional full-
packed face-to-face classrooms (Magsambol, 2021). In a structured interview, five selected
administrative officers of METIs were asked, “What future directions should maritime institutions
be preparing for to efficiently deliver maritime education and training to students while ensuring
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that they still meet the expected competencies as required?” Maritime institutions have channeled

their priorities towards the directions shown in Figure 3 for the years ahead.
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Figure 3. Future Directions for METIs

Strengthening IT/Technological Infrastructure

The pandemic has exposed the digital connectivity divide. MET]Is need to ensure affordable
internet connectivity to advance learning for all. Improving IT infrastructure is crucial as it
positively impacts e-learning systems (Obeng & Coleman, 2020). Enhancing the IT skills of
instructors and students, protecting students’ right to information, data privacy and protection,
familiarity with teleconferencing and remote access software, subscribing to a more robust
bandwidth and faster internet speed, and providing e-learning support to instructors during online
classes must be considered along this line.
Capitalizing on IT and Research and Development

MET]Is should invest more in online educational platforms, online library resources, and
audio-visual materials accessible to students online or offline. Schools should capitalize on research
and development initiatives to encourage technological innovations and address the demand for
digital transformation (livari et al., 2020). This digital transformation should be part of the strategic
plan of METIs, with initiatives focused on people and empowered by technology.
Academic Calibration for a More Relevant and Responsive Maritime Education and Training

Academic calibration is a process of reviewing or revisiting existing academic practices to
compare outcomes, maintain and improve educational standards, and promote discussion on good
practice in learning and teaching (Rathore, 2019). METIs must reassess their current academic
orientations to ensure that they are relevant and responsive to the needs of the times. This
calibration may focus on deciding on the best mode of delivery for each subject. Each modality
would require a different set of teaching methods and strategies that will redefine the role of

teachers. METIs should explore virtual classrooms and simulation, designing digital instructional
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materials, online tutoring, establishing a reliable grading system, and online feedback mechanisms
for assessments.
Advancing Instructors’ Technical Capacities and Strengthening Parental Engagement

Rubach and Lazarides (2021) identified six dimensions of basic ICT competence beliefs:
information and data literacy, communication and collaboration, digital content creation, safety, and
security, problem-solving, and analyzing and reflecting. From this premise, it is essential to advance
the instructors’ technical capabilities on (1) using various gadgets as instructional delivery tools, (2)
discerning what information can be utilized to supplement the topic contents, (3) collaborating with
peers in designing and creating digital learning materials, (4) adhering to ethical practices in
borrowing learning materials from other sources, (5) ensuring data privacy and respecting
intellectual properties, and (6) finding ways to enhance the delivery of instruction using various
modalities.

More than half a billion children (Cohen & Kupferschmidt, 2020) have been forced to
become virtual-school learners as they shelter in their homes, while family members have taken on
the new role of learning facilitators, pseudo-teachers, and coaches. MET leaders have also affirmed
the important roles of parents in the holistic development of students in the remote delivery of
instruction where the instructors’ presence is only virtual. Parental support is crucial in providing
students with gadgets to stay connected in their virtual classes. MET]Is are also realistic when they
say that laptops may eventually be required for every student to accommodate the learning
materials that will be difficult to view and access on mobile phones.

Building Wider Alliances and External Partnerships

Collaborations between METIs must be strengthened for sharing of resources, best practices,
and benchmarking. It may be beneficial to create a committee of researchers at the national and
regional level who will be tasked to discuss the common problems, develop intellectual machinery
through collaborations, and work on projects intended at improving maritime education and
training during the pandemic and for a similar future scenario.

According to Glenn Blackwood, Head of the Policy and Planning Committee of the IAMU,
Maritime universities need to maintain a close relationship with the global shipping industry to
address the impacts of the COVID-19 pandemic (Report of ICS IAMU Virtual Dialogue, September
2020). In the same report, Mr. Tjitso Westra, Chair of ICS Manning and Training Sub-Committee,
pointed out that shipowners and operators must pursue a close relationship with MET institutions
for a comprehensive revision of the STCW Convention and Code.

5. CONCLUSIONS

The implementation of remote learning during the COVID-19 pandemic has affected
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METIs, the instructors, and the students in the Philippines. Most of the challenges experienced
during the transition from in-class to remote mode of instruction stemmed from the “far-from-
advanced” technological resources, the difficulty in coping with the impact of the sudden shift on
METISs’ operations, and the change in the instructors’ and the students’ usual academic routines,
impacting their physical, mental, and emotional state. Institutional initiatives have focused on
implementing the needed transitions in the academic, financial, human resources, and technical
operations to cope with the current situation. Future directions in MET are set on Strengthening
IT/Technological Infrastructure, Capitalizing on IT and Research and Development, Academic
Calibration for a More Relevant and Responsive Maritime Education and Training, Advancing
Instructors’ Technical Capacities and Strengthening Parental Engagement, and Building Wider
Alliances and External Partnerships.
6. RECOMMENDATIONS

Given the findings, the IAMU may consider future collaborative research projects on
developing e-learning materials that IAMU member universities may utilize for free. These
materials can be used in virtual classes to augment instruction. Collaboration among peers may also
be encouraged in designing learning strategies and materials tailored for hybrid instruction. Strong
coordination between the administration, instructors, students, and parents must be established to
promote a robust support system. Alternative solutions for students who do not have access to
technology must be allowed to lessen the academic divide between those who can and cannot
afford it. Extra-curricular programs and activities may be initiated to alleviate fatigue resulting from
academic isolation and other difficulties due to the pandemic. A global network for learning may be
created by inviting a pool of experts from IAMU member universities or tapping the alumni,
industry partners, and the government sector to share information, updates, and current issues in the
maritime industry. Lastly, MHEIs should review the entire academic system by revisiting the
curriculum, course contents, pedagogy, grading system, and assessment instruments and align them

in the context of remote education.
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Abstract

The mere fact that more than 90% of global trade is performed by maritime shipping confirms
the importance of the maritime industry in the world. During the current Covid-19 pandemic,
seafarers still face the risk and mobility obstacles that pose a threat to their existence, and
consequently to their physical and mental health. The well-functioning seaborne trade is
extremely important for the internal and international markets as it enables delivery of goods

worldwide.

However, many seafarers on board cargo vessels sailing across European waters are the third
country nationals. Regardless of their citizenship, they should be able to easily travel to ports
of embarkation/disembarkation and to return home because this, in addition to other effects,

would contribute to mid-term and long-term efficiency of the maritime industry.

In Croatia, there are approximately 20,000 seafarers, 15,184 of whom take part in international
and the rest in national navigation. According to the Croatian Ministry of Maritime Affairs,
Transport and Infrastructure, the estimated number of seafarers (20,000) makes up merely
0.47% of the total population (4,290,612 according to the 2011 Census), which means that four
or five out of a thousand people in Croatia are seafarers. Seafarers make up the same share
(0.47%) of the general population in the Philippines, which is considered to be “the land of

seafarers”.
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The absolute number of Croatian seafarers is not large, but when compared to the population
of the country it can be noted that Croatia is one of the countries with the highest incidence of

seafaring profession worldwide.

In addition to seafaring, tourism also has an important share in Croatia’s GDP, which includes

cruise tourism, a branch closely related to the maritime sector.

Both branches of the economy have been heavily hit by the current Covid-19 pandemic.
Repatriation and embarkation have become more difficult due to the pandemic. As a result,
seafarers remain stuck on board for months following their contract expiry, awaiting possible

return home, which is a serious threat to their mental and physical health.

A partial solution to these problems lies in awarding seafarers the key/priority worker status
and in implementing priority seafarer vaccination against Covid-19 at the global level.

Key words: seafaring, Covid-19 pandemic, crisis, seaborne trade

Introduction

Maritime transport is amongst the most important modes of shipping worldwide. It has been
around for centuries, helping humans to meet their travelling and business needs and
requirements. Despite the invention of new modes of transport, maritime transport has not lost
its importance. It underpins the global supply chain linkages and economic interdependency
with seaborne shipping and ports estimated to handle over 80 per cent of the global merchandise

trade by volume and more than 70 per cent by value.

Maritime transport is also a great medium in tourism and can play a crucial role in the
development of an economy. Various countries around the globe generate large revenues from
tourism via maritime transport. Due to the importance of maritime transport, the associated

tourism industry can be considered as a sustainable source of income.

According to the BIMCO manpower report, the global supply of seafarers in 2015 was
estimated at 1,647,500 seafarers, of which 774,000 were officers and 873,500 were other crew

members [1].

The outbreak of Covid-19 started at the end of 2019 and has, so far, had a devastating impact

worldwide, sparing no country. The pandemic, a twenty-first-century global calamity, has been
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a true reflection of the global economy and global village we live in. It resulted in the shutdown
of the world, which lasted for months, with 142,238,073 confirmed cases, 3,032,124 confirmed
deaths, and 223 countries, areas or territories reporting positive cases as of 21% April 2021 [2].

The respiratory disease Covid-19 is caused by the new coronavirus, named SARS-CoV-2. The
virus was first reported in China at the end of 2019. Since then, it has spread to 224 countries.
In 80% of people, Covid-19 is not a severe disease and no hospital treatment is necessary. About
15% of those infected require oxygen and hospital care and additional 5% need intensive care.
While people over 60 years of age and/or those with underlying medical conditions are at a
higher risk of developing serious illness and requiring additional care, numerous research

studies and reports have proved that severe illness can develop in people of any age [3].

Since lockdown measures imposed by countries around the world are still in place, the
organisation of crew change is always challenging and often impossible. Despite the UN
General Assembly Resolution adopted in December 2020, recognising seafarers as key workers
and aiming at facilitating their safe and unhindered movement for embarkation and
disembarkation, there are still some seafarers holding Croatian certificates and documents that
are due to expire at some point, who are embarked on board vessels with no possibility to

organize crew change and their repatriation [4,5].
The impact of COVID 19 pandemic on the global economy and maritime industry

Global shipping relies on about 1,600,000 seafarers worldwide, who make it possible for the
clients across the world to receive the goods and products needed for business operations and
everyday life [1].

The first half of 2020 was marked by widespread lockdowns, travel restrictions, fast-rising
unemployment, government rescue packages and oil and stock market crashes. The second half
of the year remained highly uncertain but there was the consensus for full year gross domestic
product single digit decline, and expectations for a muted recovery as lockdowns started to be
lifted. The performance in 2021 depends on the ability to contain the outbreak, development of
the efficient vaccines, the effectiveness of various stimulus packages, the impact on consumer

habits, as well as on the government debt-tackling policies [3].

Repatriation and embarkation have become more difficult due to the pandemic. As a result,
seafarers remain stuck on board for months following their contract expiry, awaiting possible

return home, which is a serious threat to their mental and physical health.
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Before the Covid-19 pandemic started, the demand for cruising worldwide increased from 1.8
million passengers in 1980 to 26.75 million in 2017, at an annual growth rate of 7.5%, while
the annual growth rate for the land-based tourism was 4.9% over the same (1980-2017) period

[4].

Considering the global character of cruising tourism, many organisations and corporations have
united in their fight against communicable diseases on cruise ships. Drops in the number of ship
calls varied among the different country groupings and economies. This decline also varied
with the ship type.

Passenger ships have been affected the most. The nature of the Covid-19 pandemic, the
consequent lockdowns in several countries and cities and the reduction in travel, are the major
factors behind the temporary suspension of coastal shipping services in many countries. At the
same time, cruise shipping ceased operations worldwide. Since April, one in three passenger
ship calls was cancelled. As a result, at the end of the second quarter of 2020, the total number
of global passenger ship calls were 17 per cent lower than the year before.

The Covid-19 Economic impact barometer that has been developed by the International
Association of Ports and Harbors (IAPH) reveals that, at the global level and since Week 12 of
2020, about 45 per cent of the ports faced a drop of more than 5 per cent in the number of

container ship calls compared to the situation under normal operating conditions.

Some of the maritime and shipping industry’s problems include border restrictions for airlines
and port shutdowns, reduced demand for freight, disputes in laytime arbitration, disputes
between owners and charterers of such vessels due to lack of time and resources, bankruptcy
due to reduced demand and the failure to control the company’s finances during this era of

decreased demand for shipping and freight [4].
Seafarers and mental health during COVID 19 pandemic

The maritime industry depends heavily on seafarers, i.e. the human resources in shipping. The
Covid-19 crisis has posed many challenges to seafarers on board, who now have to extend their
contracts because of crew change issues, as well as to those at home, who cannot join their
vessels and cope with financial difficulties. Seafarers onboard ships are not only worried about

their own health but also about the health of their families and friends back home [6].
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A recently published survey about seafarers' experience during the Covid-19 pandemic showed
that more than 40% of the participants had experienced symptoms of depression and more than
50% of them reported symptoms of anxiety. Mental health, not only of seafarers but also in

general, is now in the spotlight more than ever before.
Situation in Croatia

In Croatia, there are approximately 20,000 seafarers, 15,184 of whom take part in international
and the rest in national navigation. According to the Croatian Ministry of Maritime Affairs,
Transport and Infrastructure, the estimated number of seafarers (20,000) makes up merely
0.47% of the total population (4,290,612 according to the 2011 Census), which means that four
or five out of a thousand people in Croatia are seafarers. Seafarers make up the same share
(0.47%) of the general population in the Philippines, which is considered as “the land of

seafarers”.

From January to December 2020, there were 48.7 million passengers transported, which is a
42.1% decrease compared to the same period in 2019. Annual data reports reveal that a drop in
passenger transport was experienced in all modes of transportation: 33.9% in railway
transportation, 44.2% in road liner transportation, 42.1% in deep-sea and coastal navigation,
and 70.3% in airline traffic [7].

Since lockdown measures imposed by countries around the world are still in place, the
organisation of crew change is always challenging and often impossible. Despite the UN
General Assembly Resolution adopted in December 2020, recognising seafarers as key workers
and aiming at facilitating their safe and unhindered movement for embarkation and
disembarkation, there are still a number of seafarers holding Croatian certificates and
documents that are due to expire at some point, who are embarked on board vessels with no

possibility to organize crew change and their repatriation [5].

In addition to maritime shipping industry, one of the important items in Croatia’s GDP is
tourism. Before the 2019 pandemic, Croatia saw a steady increase in the arrivals and stays of
foreign and local tourists for five years in a row. In 2018, there were 89.7 million overnight
stays, which was 4% more than the year before. The share of tourism sector in the national GDP
amounted to 11.4% in 2016 [7]. However, the share of tourism in GDP considerably fell in
2020 due to the pandemic, revealing a number of shortcomings in tourism trends and in heavy

reliance of the national GDP on tourism industry. Expectedly, the least affected tourism branch
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in Croatia was nautical tourism (due to highest epidemiological safety). Obviously,
epidemiologic measures, such as social distancing, are much easier introduced in boating than
in cruise shipping industry [8]. It is expected that the tourism industry would grow again 2021,
as a result of national and international vaccination programs, lifting of travel restrictions and

opening of borders.
Health protection and the role of World Health Organization in Covid-19 pandemic

The World Health Organization (WHO) was established in 1948 as the successor to a century-
long legacy of international health cooperation. Created as a coordinating authority on
international health work, the WHO enjoys an expansive constitutional mandate and far-
reaching powers under international law. As a multilateral agency, the WHO is unique among
stakeholders in global health in that it wields the authority to promulgate both binding as well
as non-binding agreements. The International Health Regulations (IHR) serve as a particularly
noteworthy example of a binding agreement made by the WHO, and have presently been
accepted by 196 member countries. The IHR specify the process by which the WHO may
formally declare a Public Health Emergency of International Concern (PHEIC). This agreement
played a crucial role in directing the WHO’s initial response to the Covid-19 outbreak. Under
the IHR, member countries are required to report potential PHEICs occurring in their territories
within 24 hours following initial detection. Even though the WHO’s response to the pandemic
has fallen short of perfection, the agency has at all times played a necessary and vital role in the

battle against the Covid-19 pandemic [9].
Implementation of the anti-epidemic measures in Croatia

As a member of the European Union and the World Health Organization, Croatia has to comply
with the guidelines of these institutions. On the 31% of January 2020, the Ministry of Health of
the Republic of Croatia established the Civil Protection Headquarters [10] with the purpose of
managing and restraining the epidemic of Covid-19 in Croatia. The decision was founded on
the Law on the protection of the population from infectious diseases, which has been legally in
effect for a long time. The Law defines the measures for addressing the epidemic occurrences
and outbreaks, which may considerably reduce the freedom and rights of the citizens. The
institution in charge of implementing anti-epidemic measures in Croatia is the Croatian Institute
of Public Health [11].

79



From the epidemiological standpoint, these measures are necessary to combat the epidemic and
save human lives. For example, this has been clearly effective in Australia and New Zealand.
These two countries implemented strict epidemiological measures and managed the crises
efficiently. Meanwhile, both countries launched the immunisation process that has ensured the

continuity of the good epidemiological situation [2].

No doubt, the most efficient preventative measure against an epidemic is vaccination. In
Croatia, the administration of vaccines against Covid-19 started at the end of 2020. After initial
problems related to insufficient and irregular vaccine supply over the first quarter of 2021, the
mass vaccination started. According to the national register of the vaccinated population (e-
Cijepih), 20.9% of Croatia’s adults received at least one dose of vaccine against Covid-19 by
30" April 2021 [11]. Seafarers and tourism personnel have been vaccinated, in an organised
way, since the end of April / beginning of May 2021.

Preventative and anti-epidemic measures on board ships

Crew members on board should be educated and be familiar with the symptoms of Covid-19
and how to report them to the master. If someone is confirmed as positive or suspect case of

Covid-19 on board — there are a few isolation precautions to be followed:

e Single occupancy rooms with private bathrooms, with door closed,;

e Persons should wear a face mask anytime they are outside of isolation;

e No direct contact with other persons except for the designated caregivers;

e Caregivers should wear proper personal protective equipment (PPE) and ship

companies should always provide adequate PPE. [3,4]

General preventative measures such as physical distancing, washing hands with soap and water
or the use of hand sanitiser, good respiratory hygiene, and mask wearing remain the main
methods to prevent spreading of Covid-19. The seafarers should resume these practices once

vaccinated.

It is very important to preserve mental health. The affected individuals are recommended to talk
to people they can trust. Those who are on board are advised to talk to their colleagues and
mates, and to contact their friends and family through phone, email and social media. The
seafarers are also advised to maintain a healthy lifestyle — including proper diet, sleep, exercise
and social contacts with other crew members. It is recommended to not use smoking, alcohol

or other drugs to manage emotions.
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What next?

The current Covid-19 pandemic situation is changing on a daily basis. The humanity has faced
a pandemic of huge proportions. The virus has been constantly mutating, the researchers gain
new insights into the nature and dissemination of the virus and its variants, there is a global
battle going on against the virus and for the implementation of epidemiologic measures and
immunisation. There are many facts yet to be known. Although every country is specific in
terms of its administration, demographic, economic, social and geographic features, it has been
become clear that the virus SARS-CoV-2 easily passes through all borders and barriers [3,4,12].
This means that the counter-pandemic efforts have to be coordinated at global level, while some
of the specific anti-epidemic measures may be designed and introduced locally. This is the

current strategy in Croatia as well.

Depending on the type and the way the disease is transmitted, national and international public

health authorities may have a range of various preventative and anti-epidemic measures.

It is the irrefutable fact that vaccination is the most efficient preventative measure. VVaccination
is a safe, simple and effective way to protect people from a disease before actual exposure to it.
A vaccine stimulates the immune system to produce antibodies and other cells that fight the
disease, just as if person has been exposed to the disease itself. Many Covid-19 vaccines,
authorised for use in different countries, have been reported to be more than 50% and often
over 90% efficient in preventing the disease in the vaccinated population. In some cases, the
efficacy data have not yet been published. However, all viruses, including SARS-CoV-2,
change over time resulting in the emergence of new variants. These variations may cause

reduced vaccine efficacy and further complicate the existing situation [2,8].

Research studies show that people who have had Covid-19 may be infected again, and that the
immunity after clinical disease may not protect a person against new mutations. Protection
gained through vaccination is likely to be broader and people can be vaccinated shortly after
recovery from the disease. No testing is necessary. However, due to the limited supply of vac-
cines, vaccination campaigns may be deferred for a number of months or the vaccination pro-

gram may be modified [6].

Although Croatia is a country with a strong maritime tradition, the treatment of seafarers as the
priority or key population was delayed. Their vaccination started in late April 2021, together

with the vaccination of tourism personnel. Unfortunately, in this general turmoil about the
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pandemic, this category of workforce was not recognised as essential. Due to delayed
vaccination, the seafarers experienced a number of administrative hurdles — when joining the
ship or when coming back home. Due to restrictions and complications in airline traffic and
other modes of transportation, the repatriation of seafarers was difficult, often resulting in the

prolonged stay on board. This problem was experienced globally [13,14].
Conclusion

At this moment, the pandemic Covid-19, caused by the virus SARS-Cov-2, continues to present
the most serious global public health and safety threat. Almost all countries have re-directed
huge resources with the purpose of restraining the pandemic, while trying to preserve their

egconomies.

Future development of the pandemic situation is uncertain and it is hard to anticipate the end of
the Covid-19 pandemic. Time and science will provide information and answers to many
questions and aspects that are currently unclear. At any rate, according to the available
knowledge, insights, research results, references and experience, it is not expected that the
causative agent of the Covid-19 disease will be eliminated soon. This is, partly, owing to the
fact that animals and RNA as genetic material are involved in the virus life cycle, which results
in a highly pronounced ability of mutation, as it can be currently experienced around the world
(emergence of UK, South African, Brazilian and other variants). It will probably take a lot of
time until the fight against this dangerous disease is over. Meanwhile, humans will have to find
ways to resume their life, recover their economies, travel and navigate. It is expected that, in
the near future, the Covid-19 will greatly affect the seaborne trade and cruise ship industry,

with adverse impacts on the world trade and tourism.

This pandemic has, once again, confirmed that vaccination is the most efficient preventative
measure. Increased immunisation of the general population is expected to result in lower rates
of infection, hospitalisation and death. When planning and launching the vaccination campaign,
it is necessary to define priorities and critical populations: along with the caregivers, chronic
patients, old people and other vulnerable groups, seafaring and tourism workforce should be

considered as the essential target, owing to their specific professions.

This pandemic has confirmed the importance of the World Health Organisation as the key,
global, public health authority that issues relevant documents such as the International Health

Regulations referring to the international transport of passengers and commodities.

82



References:

[1]. BIMCO. Manpower Report. The global supply and demand for seafarers in 2015. Executive
Summary. International Chamber of Shipping, 2015.

[2] WHO. Weekly epidemiological update on COVID-19 - 30 March 2021. Available at:
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---31-
march-2021 (accessed: 2021-05-27)

[3] International Chamber of Shipping. COVID-19 Vaccination for Seafarers and Shipping

Companies: A Practical Guide. https://www.ics-shipping.org/publication/coronavirus-covid-

19-vaccination-practical-guide/ (accessed: 2021-05-27)

[4] United Nations. Transport and Trade Facilitation. COVID-19 and Maritime Transport Im-
pact and Responses. https://unctad.org/system/files/official-document/dtltib2021d1_en.pdf
(accessed: 2021-04-30).

[5] Ministry of Sea, Transport and Infrastructure. Guidelines for adoption of extraordinary
measures resulting from the COVID-19 pandemic. https://mmpi.gov.hr/UserDoc-
slmages/dokumenti/MORE/More%203 21/MSTI1%20PANDEMIC%20GUIDLINES%20EX-
TRODINARY%20MEASURES%205-3 21.pdf (accessed: 2021-04-20).

[6] Baygi F., Khonsari N. M., Agoushi A., Hassani S., Gorabi G. A. M., Qorbani M. Prevalence
and associated factors of psychosocial distress among seafarers during COVID-19 pandemic.
BMC psychiatry 2021:222:191-204. doi: 10.1186/s12888-021-03197-z Awvailable at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8085649/ (accessed: 2021-05-10).

[7] Rasi¢ Bakari¢ I. Turizam. Sektorske Analize. Ekonomski Institut Zagreb. 2019; 72(8):2-3.

[8] Nautical tourism in Croatia during the coronavirus pandemic. Available at: https://eu-
ronautc.eu/blog/194652/nautical_tourism_in_croatia_during_the_coronavirus_pandemic/ (ac-
cessed: 2021-05-05).

[9] WHO. WHO Official - COVID-19 vaccine updates - who.int Available at:
https://www.who.int/news-room/q-a-detail/coronavirus-disease-(covid-19)-vaccines (ac-
cessed: 2021-05-05).

83



[10] Ministry of Health of the Republic of Croatia. Osniva se Nacionalni krizni stoZer zbog

koronavirusa. https://zdravlje.gov.hr/vijesti/ministarstvo-zdravstva-osniva-se-nacionalni-

krizni-stozer-zbog-koronavirusa/4956 (accessed: 2021-05-27).

[11] Croatian Institute of Public Health. Cijepljen svaki peti gradanin Hrvatske. 01/05/2021.

Available at https://www.hzjz.hr/priopcenja-mediji/cijepljenje-u-petoj-brzini-ali-vozimo-

oprezno/ (accessed: 2021-05-05).

[12] Doumbria-Henry C. Shipping and COVID 19: protecting seafarers as frontline seafarers.
WMU Journal of Maritime Affairs 2020; 19:279-293. https://doi.org/10.1007/s13437-020-
00217-9

[13] Hebbar A. A., Mukesh N. Covid-19 and seafarers’ rights to shore leave, repatriation and
medical assistance: a pilot study. Int. Marit. Health 2020:71(4):217-228.
https://doi.org/10.1007/s13437-020-00217-9

[14] Kumar S., Jolly A. Consequences of COVID-19 pandemic on global maritime trade indus-
try Int. Marit. Health 2020; 72(1):82-83. https://doi.org/10.5603/IMH.2021.0014

84



THE EFFECT OF COVID-19 ON COASTAL SHIPPING IN
MEDITERRANEAN AND BLACK SEA

Ismail Bilge Cetin, Ph.D.a

Donald Maier, Ph.D.v

aDokuz Eylul University, Maritime Faculty, Izmir, 35390, Turkey

b California State University, Maritime Academy, Dean, School of Maritime Transportation,

Logistics, & Management, California, CA 94590, USA
e-mail: ismailbilgecetin@gmail.com

Abstract

The aim of this study is to analyze the effect of the COVID-19 pandemic on coastal shipping
in the Mediterranean and Black Sea with emphasis on short sea bulk and general cargoes. Semi-
structured interviews were with shipowners, and shipbrokers to enhance the qualitiative
methodology and to gather more detailed responses. The result of the study shows that in the
first quarter of 2020 shipowners and charterers signficantly reduced sailing with some ceasing
operations altogether, due to the efect of COVID — 19. Trade stopped, factories shut down, ports
slowed down and yet port congestion still occured. Shipyards and scrapyards also faced similar
reduction in operations. Freight rates declined to new record lows (for a brief period of time)
causing some shipowners to lay-up vessels. Crew change problems were faced and still
continuing creatign more disruption in managing the human element of the maritime industry.
By the third-quarter of 2020, as demand for raw materials and finished good inventories
increased, so did the demand for charters. Fortunately for charterers, the increase in demand

also caused an increase in freight rates.

Key words: COVID-19, Coastal shipping, Mediterranean, Black Sea
1. Introduction

The COVID-19 pandemic has wounded the world economy with serious consequences
impacting all communities and individuals [1]. In many ways, the pandemic will continue to
change our lives in the future. In the first quarter of 2020, the world entered one of the deepest
economic crises ever recorded due to Covid -19. UNCTAD reported that since the outbreak
of the coronavirus disease, globally, more than 1 million people lost their lives due to the

pandemic, and the global economy has contracted by a staggering 4.3 percent in 2020 for the
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first time since 2008. Millions of jobs were lost, millions of livelihoods are at risk, and an
estimated additional 130 million people will be living in extreme poverty if the crisis persists
[2]. The contruction of production and consumption due to the spread of COVID-19 [3]
affected the entire shipping industry [4]. Passenger sea transport in particular has suffered
heavy setbacks in volumes. Ferry services and cruise ships were strongly affected by border
closures, cancelations of voyages, and complete ban. Cargo sea transport also faced reduced
demand. Container shipping in particular managed to compensate by withdrawing ship
capacity to manage the supply while strong consumer demand help the lines to increase prices
[5]. While the literature has focused on the effect of COVID-19 on crew, scrapyards and
different type of ships, The focus of this study was to investigate the effects of COVID-19 on
coastal shipping with emphasis on short sea bulk and general cargoes. Coastal ships are
composed of bulk carrier and general cargo ships whose dwt capacity between 2,000 to 10,000
tons. While the size of such vessels operate throughout the world, the focus of this study will
be on sailing between the Black Sea and the Mediterranean. The results of this research are
important both for practitioners of the industry as well as academics, as it will provide a
perspective how coastal shipping markets may react during periods of crisis such as a
pandemic. Effects of the results may direct decsision makers how the industry and markets

may react during a crisis thereby providing data to assist operations.

The remainder of this paper is organized as follows: Section 2 provides a critical review of the
literature on the issue; Section 3 described the methodology and data used; Section 4 concludes

on the findings.

2.Literature Review
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The literature on the issue of the effects of COVID-19 on different industries is extensive.
However, studies related to the effect of COVID-19 on shipping is rather limited. Studies
focused particularly on coastal shipping does not exist. In the literature, Nektarious and Melas
(2020) examined the the impact of exogenous effects in the shipping industry by employing
data from the recent COVID-19 pandemic outbreak and explored the reactions of freight rates
for dry bulk, clean, and dirty tankers [6]. Akcact and Cinarlioglu (2020) analyzed the effect of
the COVID — 19 outbreak on logistics and trade [7]. The Ministry of Transportation and
Understructure of Turkey (2020) analyzed the effect of COVID-19 on the effect of the
transportation [8]. Notteboom et al. (2021) investigated the temporal and spatial sequences of
the supply and demand shocks of COVID-19 on container ports and the container shipping
industry by comparing these events to the 2008—2009 financial crisis [9]. Verschuur et al.
(2021) analyzed the implementation of large-scale containment measures taken by governments
to contain the spread of the COVID-19 virus which has resulted in large impacts to the global
economy by using shipping data [10]. Battineni et al. (2021) assessed the awareness and
knowledge of seafarers towards the mandatory infection control measures adopted by shipping
companies [11]. Yong — Feng et al. (2020) discussed the the transmission mechanism and visual
impact of shipping and industry under epidemic condition [12]. Chowdhry et al. (2020)
examined the effects of the COVID19 pandemic on international trade and shipping [13]. Arifin
(2020) analyzed the impacts of COVID -19 on the maritime industry in Indonesia [ 14]. March
et al. (2021) examined that human activity in the ocean have been radically altered by the
COVID-19 pandemic, with reports of port restrictions and changes in consumption patterns
impacting multiple maritime sectors, most notably fisheries, passenger ferries and cruise ships
[15]. Curovic et al (2021) have studied the Impact of COVID-19 on environmental noise
emitted from the port [16]. Rahman et al (2021) analyzed the impact of COVID-19 on ship
recycling [17]. Wang et al. (2020) identify the risks of COVID-19 imported by ocean going
vessels based on AIS and Infection data [18]. Ventouri (2021) determined that the rapid spread
of COVID-19 renders information uncertainty a daunting challenge for shipping companies
engaged in global trade [19]. Praharsi et al (2020) addresses that by applying the concepts of
Lean-Six Sigma and supply chain resilience, the most suitable continuous improvement method
for the maritime industry is developed to maintain a resilient supply chain during COVID-19
[20]. As described earlier in the literature review, several studies have been conducted on the
effects of COVID-19 in various aspects in maritime transportation. However, studies focused
on the effects of a global crisis on coastal shipping do not exist. As such, the purpose of this

study is to close this gap in the maritime transportation literature.
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3. Methodology

This study employs a qualitative research in an attampt to explore the Effect of COVID-19 on
Coastal Shipping in Mediterranean and Black Sea. Using a qualitative approach provided a
deeper insight regarding the issue through responses gathered from those interviewed. In this

study, a semistructured interview method was used to provide reliable qualitative data.
3.1. Data Collection

A literature review to explore the Effect of COVID-19 on Shipping has been conducted to
compile prompt questions for semi-structured interviews. In addition to the questions regarding
the profile of the participants and companies, an interview instrument was created by the

authors.

In this study, the same questions were asked to the participants and interviews were conducted
either by telephone or a questionnaire was sent to the participants by e-mail. Three telephone
and 7 e-mail interviews were conducted and responses were received during April and May
2020 from 7 shipowning, 2 shipbroking, and 1 maritime research company in Turkey (See Table
1 and Table 2 for particiapant and interview details). Participants were recruited by purposive
sampling methods. All participants were asked if they were willing to paticipate in a research
study and notified of the purpose of the study was publication. Respondents also had the option
to not be interviewed and were provided the opportunity to submit anoynmous responses. The

study was explained and an oral informed consent was obtained.

During phone interviews, the interviewer transcribed the respondent’s responses. In interviews,
when the number of interviews reached 10 (7 e-mails and 3 phones), it was reached theoretical

saturation which is the point where no new insights are gained and the interwiews were stopped.

Table 1. Profile of Companies and Participants

. Title / Position of Interviewee Age of Sector Ex-p'e "enCe | Education of
Type of Firm .. Code . . of Participant ..
participant Participant Participant
(Years)

Ship owning Chartering Manager Al 47 25 University
Ship owning Chartering Manager A2 40 20 University
Ship owning Operation Manager A3 40 20 University
Ship owning Chartering Manager A4 50 27 University
Ship owning Chartering Manager AS 50 27 University
Ship owning Ship owner A6 45 23 University
Ship owning Chartering Manager A7 44 22 University
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Maritime Head researcher A8 40 21 University
Research

Ship broking Owner/founder A9 41 20 University
Ship broking Owner/founder Al0 41 20 University

Table 2. Details of Interviews

Interviewee Code Place (.)f Voice Recording or taking note
Interview

Al On Phone Taking note

A2 By e-mail

A3 By e-mail

A4 By e-mail

AS By e-mail

A6 By e-mail

A7 By e-mail

A8 By e-mail

A9 On Phone Taking note

Al0 On Phone Taking note

In this study, the data collected from the interviews was categorized according to the questions
asked to the interviewees. The data collected from respondents was categorized under 13
questions. Findings of the study are presented in the form of relevant quotations from the

interviews.

4. Findings
Based on the questions discussed with the participants, the following points have been

revealed. The results of the study have been classified according to key findings.
The effect of COVID-19 on the Mediterrranean and Black Sea Trade

Before COVID-19 was declared as a pandemic, there was no decrease in the amount of
trade. However, after the declaration of pandemic by the World Health Organization,
especially between March and September 2020, with the loss of life and the start of
closures, production and global trade slowed. Trade came to a standstill, great decreases
occured in the freightmarket and almost all of the ships had to wait for cargo and even
shipowners, who had the opportunity, went to a short — term lay up solution. However, in
September 2020, with the intense demand for raw materials and food, a high trade
volume continued and the demand for transportation to meet this high trade volume

emerged.
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The effect of COVID-19 on shipping markets

In freight market, freight rates declined to new record lows between March and September
2020. However, by the third-quarter of 2020, as demand for raw materials and finished good
inventories increased, so did the demand for charters. Fortunately for charterers, the increase
in demand also caused an increase in freight rates. In the forth quarter, ISTFIX coaster freight
Index based in Istabul reached a historic 748 points with the high seasonal cargo demand,
The demand for vessels continued in early first-quarter 2021, with the index point of 662

exceeding 2019 vessel rates.

In the first two quarters of the pandemic, shipyards and scrapyards faced reduction in their
operations. Scrap ship purchases ceased altogether in India. After the second quarter, the
Aliaga scrapyards in Turkey increased operations. In ship sale and purchase market, most
shipowners decided not to sell vessels in order to take advantage of strong increase in freight
price and volume. In order to maintain a positive cash-flow, some ship-owners were forced

to sell vessels. However, the price of the sold vessels remained relatively stable.
Laying up vessels

Only one ship-owner laid up ships during the March-September 2020 period when freight
rates were low. However, almost all of the ship-owners had to operate their ships under

running cost in the first two quarters.
The effect of COVID-19 on ports

At first, a 14 day quarantine period was applied in many ports. The ships have not been
berthed to the port of arrival within 14 days from the last port of departure.

Therefore, there were delays in some ports. Some slowdown occurred as a result of
contractual labor hours in some ports. Yet after some negotiations with labor, in some ports,
the density has decreased between 1 and 7 days. Currently, there are no congestion and

slowdown at the ports under the study.

The effect of COVID-19 on cash flow
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During the period when freight rates were low, some participants faced cash flow problems,
but most of the ship-owners did not have a serious cash flow problem. Those who had cash

flow problems met the problem through an equity sale.

Crew Changes

It was the seafarers who were most affected by COVID related restrictions. The exchange
of seafarers could not be made in many countries. The seafarers had to remain on and
continue to work even though their contracts had expired until the ships arrived in the ships

home port.

Transformation of corporate operations

Almost all of the ship-owners have started to work remotely from home and they state that
they have no difficulty in this situation. As a requirement of the job, employees in ship
owning companies state that they adapt very quickly to the new order because they have
used telephones and computers outside the company frequently. They stated that they will
return to the office once conditions and health authorities allow. Some businesses still apply
traditional methods and continue operations from the office. Those respondents were quick
to emphasize that all safety precautions were followed in the office such as social distancing,
requiring facemasks, emphasizing sanitary protocols, and encouraging employees to remain

at home if feeling ill.
Remote working

Almost all businesses have started to work from home. Working in the office has been
reduced to a minimum. Communications are mostly done on-line, telephone, What’s Up,
Skype, and e-mails. Documentation and filing work has decreased and has been digitized.

Cloud technologies have started to be used, and increased.
Precautions taken to protect office employees

Necessary precautions were taken in all businesses and office workers were informed about
the relevant regulations. Distances were set between the desks in the offices, and information
was given on masks and hygiene. Guests and cargo employees were not allowed to enter the

office. The temperatures of those who had to enter were taken. In some businesses, office
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workers were divided into two groups and rotated, and offices were disinfected weekly.
However, with the appearance of COVID-19 in employees in some businesses, the works
were completely taken home. In some businesses, one person in each department worked at
office, while other employees continued to work from home. Some of the businesses receive

weekly notifications from occupational safety experts.

COVID -19 and Ship Personnel

Maximum emphasis was given to the training of the ship's personnel throughout all
organizations to learn new means of communicating with family. Virtual meeting platforms
were provided to help mariners and their families in terms of motivation. While difficult to
create the same level of personal connection to families, the objective was to maintain
motivation. Even the frequency of communication with families was allowed. In some
organizations, the ship's personnel were not permitted to leave ports and, their temperatures
were measured very often. The agency and administrative personnel arriving on the ship were
greeted with masks and hygiene suits. In some companies, ship personnel are motivated by
various on-board social activities and salary increases.

Organizational and office structure

Businesses stated that their organizational structure has not changed, but their business
conduct and tracking systems have changed. They stated that some businesses have moved

their systems to cloud technology and working with a laptop and internet.

It was stated that generally no change was made in the office structure, only one business

was moved to a larger office to be compliant with local health and safety protocols.

Laying - off office employees

Most organizations were able to avoid a reduction in workforce. However, some layoff’s did
occur in one organization. Still another firm reported that they increased office personnel

during the crisis.
Conclusion

The purpose of this study is to analyze the impact of the COVID-19 pandemic on coastal
shipping in Mediterranean and Black Sea. The study reveals that in the first two quarter in 2020,
freight volume decreased to the lowest level. Many ship owners operated ships with lower
margins and net loss. Some ship-owners even forced to lay up vessels. Although there were

delays in the ports at the beginning, the congestion later disappeared, while returning due to an
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increase in global trade. There were significant disruption with crew changes. After the six-
month period, trade increased with a strong demand for raw materials and food, and freight
volume increased. At the outset of the pandemic, many ship-owners minimized the number of
employees in the office and the staff learned to work remotely. Personnel adapted very easily
to this new situation as they carry out their activities mostly over the internet and with their
phones. Virtual meetings replaced face-to-face. The pandemic did necessitate the need for
organizations to digitize their operations. In order to create any sort of semblance to normalcy,
crews were taught how to use more technology on-board vessels in order to help more on-line

talks were made with their families, and salary increases were made in some enterprises.

Overall, the study found that many changes occurred for maritime organizations to properly
function during a pandemic. A significant portion of office work was conducted remotely and

a virtual environment replaced the personal interactions from face-to-face meetings.

The effect of the pandemic on operations mentioned above was also found to be a limitation of
this study. Accessing the appropriate participants to take part in the study continued to be
challenge as many ship owners, were unavailable and unable to provide information. As such,

managers of ships, ship brokers, and ship agents were relied on for much of the collected data.
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Abstract

Most of the people in the world are struggling to ensure their presence and livelihood activities
during this pandemic period. Achieving the third Sustainable Development Goal: “Ensure
Healthy Lives and promote Well-being for all at all ages™ since the end of 2019 is a big question
mark to most of the economies. The first Case of Covid-19 was found in China during the mid of
November 2019, still now there is no proper medicine and vaccine were found to cure fully. The
vaccination availed after one year also not resulting 100% and the modern medicine there is no
satisfactory effective therapy available to cure the Covid-19 infection due to the less genetic
information regarding the mutation of this virus. World Health Organization suggested to
implement Lock downs to handle this pandemic. Upto the end of first month of this decade more
than 100 million people were infected and more than 2 million people were lost their lives. This
pandemic severely affected most economic sectors of the world without any partiality. This
attempt was made to analyze the impact of Covid-19 pandemic on the Maritime Education sector
and Shipping Industry. For the study purpose detailed survey was conducted among the Maritime
students, educators, sailors and practitioners in the different parts of the world. Collection of
qualitative data for this study is quite difficult due to pandemic. So present study adopts
descriptive cum analytical research design was adopted for the study. Totally 1094 respondents
of the 16 countries were approached for the study purpose and received the responses from 857
respondents were responded to the survey and results were documented here to understand the
future of the Maritime industry. The results of the study are interesting and highlighted the
present mentality and economic status of mariners and future of the students. Mariners reported
that they have less sailing opportunities compared to the past. Many of the respondents were
worried that this economic slowdown due to pandemic had a huge impact on the industry is

terms of less Liner schedules and reduced employment opportunities and poor practical
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exposure. Maritime Students highlighted that they were unable to get the practical exposures to
meet out the challenges and virtual education system gave less chances to learn the practical
aspects. Maritime educators pointed that less interaction between the students resulted in terms
of adverse results. Meanwhile few of them responded that this pandemic helps them in terms of
increased business growth in absence of Air Cargos. This study suggests that both public and
private sector should take initiatives to meet out the challenges of this changes in the Maritime
sector. Maritime Education institutions have to revise their mandatory policies to meet out the
changing trends in education sector. It concludes that both positive and negative aspects of this
pandemic resulted the tremendous changes in the Maritime sector hugely in reduced possibilities
in the economies of the maritime business ventures. Further, this study suggests future
researchers to carry out the segment specific both qualitative and analytical studies to handle the
pandemic situation to effectively meet out the needs of the sector for the sustainability.

Keywords: Covid-19, Maritime Education, Mariners, Shipping industry.

Introduction

World Health Organization (WHO) officially announced the discovery of Coronavirus (SARS-
Covid-2) on 9" January 2020. It was found in the unknown origin of the Wuhan, China during
the 2019 December. Earlier the people were told that it’s a viral pneumonia until the
announcement made from the WHO. Initially people were not worried about the issue and many
of them believe that this is the kind of marketing trick used by the medicine and medical
equipment producers to increase the artificial demand and increase the price until it reached to
their neighborhood. All the myths and believes were gone nothing in front of novel Covd-19.
Without partiality it hits most of the places. In this situation no one told that they are having
immunity, world power or medically sustainable. There is a two kind of news we have one is by
the Chinese government says that this virus spread by the animals and the rest of the world says
that this was created in the virology laboratory and that hits the many of the people in the world.
World health Organization declared this as a pandemic on 11" March 2020 when 205 countries
reported that they were found the infections among their people and later rest of the world. Later,

many countries reported that 1000s of positive cases every day and few countries reported more

97



than 100000 cases in every day. To avoid the critical condition World Health Organization
(WHO) Suggested Lockdown in most of the countries. Lockdown due to pandemic is totally new
to the modern world. Governments and public were not taken any precautionary or prefatory
measures to handle the situation. Primary and health care sector alone permitted to function and
control the pandemic situation and rest were muted their activities. According to UNESCO
majority (89.4%) of the total enrolled students in the world were not able to attend their schools
and higher education institutions in the 185 countries. This situation affected a lot to the
Maritime Education sector, where, most of the courses were practical oriented. In this juncture
the study on “What is after covid-19? : Changing economies of the shipping industries and
maritime education institutions” will helps to picture about the realty of the maritime industry

and education sector.

Literature Review

The survey conducted by International Association of universities in the title “The Impact of
Covid-19 on Higher Education around the World” reported that majority (59%) of them were
closed their education institution to reduce the effect of the pandemic. More than three fourth
(80%) of them were reported that this lockdown cost huge in the enrolments in both local and
international admissions. This survey highlighted that this pandemic converted the education
system into the remote learning and students and teachers were encouraged to access the virtual
and distance more of education which reduced the importance of learner/teacher centric approach
of education system. According to UNCTAD findings responses to this pandemic varied from
sector to sector, place to place, people to people and country to country in terms of operational
adjustments, financial/economical adjustments, sanitary protocols and processes and adjustments
to working practices and organizational aspects to handle the situation and overcome the issues
and challenges and highlights that maritime trade will plunge by 4.1% in 2020. It revealed that
the waves of pandemic further disturb the supply chain economies might cause a deeper decline.
The study found that clear negative impact of COVID-19 related school and public transport
closure cost huge (Verschuur J, Koks EE & Hall JW 2021). Literature shows that covid-19

pandemic affected the most of the economic sectors in the world. Hence the literature proves that
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there is an impact of Covid-19 pandemic on the maritime industry in all the aspects. This study

tries to provide the empirical evidence on this impact.

Statement of the Problem

China is the one of the fast growing economy of the world and fostering multifold growth with
their effective production process. They are contributing the most of the economies with their
cheapest products. More than two third of the countries involving foreign trade were importing
the goods from China. Most of the gadgets we are using recent past were manufactured or using
the spare parts from the Chinese products until the third quarter of the 2019. By the end of 2019
most of the countries were closed their gates for China due to Covid-19 Pandemic. During the
first quarter of 2020 countries were closed their gates for other countries and later in the
beginning of second quarter entire world were imposed lock down due to this pandemic and this
cost huge in terms of economic slowdown, medical emergencies and food scarcity. Due to
closure of gates many of the countries were not able to function as usual. Due to less productivity
of goods the shipping industry also facing the problem in terms of reduced liner schedules.
Studies in the area of effect of covd-19 pandemic on the marine education and institutions are
rather limited. Hence this study tries to find out the major impact of Covd-19 pandemic on the
shipping industry to find out what is after Covid-19 pandemic to the pillars of the maritime
industry such as maritime education, maritime sector and warehouses and other stakeholders by
collecting information from maritime students, teachers, sailors and practitioners from various

parts of the world.

Objectives of the Study
The following objectives were framed to fulfill the aim of the of the study are

e To study the impact of Covid-19 pandemic on maritime industry

e To understand the economic issues faced by the maritime industry

e To analyze the psychological issues and challenges faced by the people in maritime
industry

99



e To suggest suitable measures to handle the pandemic situation by marine industry

Methodology of the Study

The design for the study is descriptive cum analytical in nature. It is the design which describes
the different characteristics of the social phenomena under this there is no emphasis on the
theory formation only the facts and character were gathered also it presents the view regard to
predict future trends which finds out the relationship between the variables and further analyzing
the phenomena with suitable statistical tools. According to this study maritime student, maritime
educators, sailors, mariners and practitioners were employed as respondents to understand the
current station. Totally 1094 samples from 16 countries were approached for the study purpose
and 857 respondents were responded to the survey and results were documented here to
understand the future of the Maritime industry. This study adopted purposive sampling used to
collect the necessary information respondents. The researcher used a structured self prepared
interview schedule for collection of data. The interview schedule formulated by researcher is
based on the aims and objectives of the study covering the aspects of social, psychological,
economical and professional impact of Covid-19 pandemic on the marine industry. The source of
data was primary and it was obtained from the maritime student, maritime educators, sailors,
seafarers and practitioners from India, UAE, Malawi, Zambia, Canada, England, Australia,
Tanzania, Sri Lanka, Singapore, Malaysia, Japan, South Korea, Sultanate Oman, Bangladesh and
Ethiopia. The researcher called the 1094 respondents from April 2020 to June 2020 and 857
were spending their valuable time to respond the questions included in the interview schedule.
Since the researcher had conducted a telephonic interview has doubled the work in terms of
getting their appointment and then conducting the telephonic interview. Marine practitioners
used in this study are both the people engaged in the sailing of ships as well as port and
warehouse activities. Descriptive statistics, Garrett’s Ranking, Chi-Square test and factor

analysis were used to understand the scenario.

Results and Discussion

Collected information was grouped and presents in this chapter:
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e India (34%), UAE (8%), Malawi (7%), Zambia (6%), Canada(4%), England (4%),
Australia (4%), Tanzania (4%), Sri Lanka(4%), Singapore(4%), Malaysia (4%), Japan
(4%), South Korea (4%), Sultanate Oman (3%), Bangladesh (3%) and Ethiopia (3%) of
the respondents were responded to the study;

e Maritime students (30%), maritime educators (27%), shipping practitioners (24%)
seafarers (14%) and sailors (5%) of the respondents were responded from the study area;

e Majority (83%) of the respondents were male and remaining (17%) are female were
responded;

e 51.1 percent of the respondents were above 30 years age group and remaining 49.9
percent were below 30 years age group

e Majority (74 %) of them were reported that they have less opportunities compared to the
past.

e Majority (84%) Maritime students and Maritime educators (92%) reported that students
practical exposure got reduced due to Covd-19 Pandemic lockdown and highlight that

absence of physical interaction is the major problem.

Garrett’s Ranking Technique for major problems faced with pandemic

This Garrett’s ranking technique is used to understand the different responses of the
maritime practitioners in their order to understand the problems faced by the mariners. The
following formula has been used to obtain the rank under the Garrett Ranking technique to rank

the problems faced by the marine practitioners in the different parts of the world.
100 (Rjj—0.5)
Percentage Position = ememeeeeeeeeeeeeee
Nj
Rij = Rank given for the i"" item or scheme by the j* individual
j = Number of schemes ranked by the j" individual

The percentage position of each (problems with Covd-19 pandemic) rank thus obtained

was converted into scores by referring to the ranking table given by Garrett. The ranking was
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done according to the average score obtained from the marine practitioners. In the following
table, the ranks obtained from the marine students, educators and practitioners were converted in
to scores by applying Garrett scoring technique and finally the average values of the obtained
scores were ranked. The problems listed by the marine and shipping practitioners were ranked

accordingly in the below table.

Table 1

Garrett’s ranking for Problems of Covid-19 pandemic

S. No. Reason Total Score | Average Score | Rank

1. Poor practical interaction 33397 38.97 VI

2. Absence of face to face 35779 41.75 \
interaction

3. Reduced employment 53322 62.22 I
opportunities

4. Increased cost of Living 48411 56.49 i

5. Psychological imbalance 41898 49.89 v

6. No recreation activities 26575 31.01| VIl

7. Reduced business 57136 66.67 I
opportunities

Source: Computed from field data

The results of the Garrett ranking test reveals that, problem faced by the marine
practitioners by the responses obtained from the different category of respondents. Ranking
average score were rounded with nearest two decimals. From the view of the marine
practitioners as defined in this study found that, reduced business opportunities for shipping
industry, reduced employment opportunities to close down of the entry points of the host
countries and lock down imposed by the home countries, increased cost of living due to the lack
of production and less choice of products in the local market, psychological imbalance of stay
home without actual payment of salary and new living practice of stay within the door, absence
of face to face interactions were reported by the most of the students and teachers, poor practical
interaction were reported by many of them and they were revealed that lack of practical

interaction may lead to the future generation with less exposure and absence of recreation
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facilities. Thus, it is concluded that the covid-19 pandemic changed the life style of the

respondents selected for this study purpose.

Chi square Test for age group Vs Reduced income

The chi-square test was applied to find out the significance of association between the

age group and reduced income due to covid-19 pandemic.

Chi-square value was derived by using the following formula:

(0-E)?

O = Observed Frequency

E = Expected Frequency

The expected frequency is calculated by using the formula:
Row total x Column total
Expected frequency =  --------m-mmmmm oo
Grand total
Degrees of freedom (r — 1) (c - 1)

Chi square for age group and reduced level of income due to covid-19 pandemic situation
for the analytical purpose age group was divided into below 30 and above 30 years were
presented hereunder table 2.
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Table 2

Age Group Vs Reduced Income

Income reduced Age group Total
due to Covid-19
S. No. pandemic Below 30 years | Above 30 years
1. Yes 298 333 631
2. No 130 96 226
Total 428 429 857

Source: Computed from field data
Table 3

Chi- Square for Age group Vs Reduced Income

Asymp. Sig.
Test Statistics Value Df (2-sided)
Pearson Chi-Square 5.236 1 022
Likelihood Ratio 5.246 1 022
Lmear_—by-Llnear 5230 1 022
Association

From the Chi-square test output, it is clear that, a significance level of 0.022 has been
achieved and calculated chi-square value is 5.236 which, is greater than the table value 3.84 at 1
degree of freedom. Hence, it reveals that the chi square test is showing a difference between two
variables at 95% confidence level. It can be concluded that, there is a significant difference in the

income of the respondents of the study due to covid-19 pandemic situation.

Factor Analysis on Opinion of Marine Practitioners about Covid-19 Pandemic lockdown

Factor analysis is used to find factors among observed variables. In other words, factor
analysis to reduce the number of variables from many variables. Factor analysis groups variables

with similar characteristics together. It produces a small number of factors from a large number
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of variables which is capable of explaining the observed variance in the larger number of
variables. The reduced factors can also be used for further analysis. There are three stages in

factor analysis:

1. First, a correlation matrix is generated for all the variables. A correlation matrix is a
rectangular array of the correlation coefficients of the variables with each other;

2. Second, factors are extracted from the correlation matrix based on the correlation
coefficients of the variables; and

3. Third, the factors are rotated in order to maximize the relationship between the variables

and some of the factors.

Totally sixteen variables have been identified and test the impact of lockdown on the
livelihood activities of the marine practitioners. Opinion of the marine practitioners about the
selected variables has been collected in order to identify the factors have more impact.

In this context, factor analysis would give the underlying pattern of relationship among
the opinion of the marine practitioners about how their livelihood activities were changed.
Through factor analysis, the opinion of the marine practitioners was converted into number of
factors. The rationale behind this is to identify sum total of high impact factor on their livelihood.
The factor analysis was run in SPSS (Statistical Package for Social Sciences) using principle
component extraction method with Varimax rotation as these measures had unique advantage of

simplifying interpretation by maximizing the variances of the variable loadings on each factor.

The factor analysis has yielded six factors based on Eigen values and percentage of

variance accounted for each factor. The results are presented in Table.

Table 4

Factor loadings on Opinion towards Impact of Covid-19 Pandemic Lockdown on the

Marine Practitioners livelihood

. Percentage of Cumulative percent of
Factors Eigen values . .
variance variance
Factor | 3.217 20.104 20.104
Factor Il 1.389 8.684 28.788
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Factor 111 1.355 8.469 37.257

Factor IV 1.212 7.576 44.833
Factor V 1.158 7.237 52.070
Factor VI 1.016 6.347 58.417

Source: Computed from field data

The components having Eigen values greater than ‘1’ were converged as factors. The first
factor accounted for 20.104 percent of the variance followed by other factors accounting for
8.684 percent, 8.469 percent, 7.576 percent, 7.237 percent and 6.347 percent respectively.
Together, these six factors accounted for 58.417 percent of variation in the opinion of the impact

of Covd-19 pandemic lockdown to their livelihood practices and their lifestyles.

The opinion with larger factor loadings under each factor is presented in table. There
were three factors having significant loadings on factor | named as economic factor. They were
reduced salary (0.909), increased medical expenses (0.896) and increased cost of living (0.865)
in the descending order of factor loadings. Factor Il named as career opportunities consisted of
two opinions with higher factor loadings. They were providing reduced job opportunities (0.841)
and Job insecurity (0.723). Factor 111 named as psychological factor and had bounded inside the
home (0.697), afraid about future (0.602) and addicted with gadgets (0.509) higher factor

loadings.

Table 5

Factor loadings for Opinion towards Impact of Covid-19 Pandemic Lockdown on the

Marine Practitioners livelihood

Opinion Factor Loadings
Factor I (Economic Factor)
Reduced salary 0.909
Increased medical expenses 0.896
Increased cost of Living 0.865
Factor Il (Employment factor)
Reduced employment opportunities 0.841
Job insecurity 0.723

Factor 111 (Psychological factors)
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ship operations (0.736) and increased cost of shipment (0.702). Factor V procedures consisted of
three variables with higher factor loadings. They were protocol for onboard (0.759), delay n

online procedure (0.547) and changes n the customs procedure (0.518) and recreation and

Bounded inside the home 0.697
Afraid about the future 0.602
Addicted with gadgets 0.509
Factor IV (Ship operations)

Less ship operations 0.736
Increased cost of shipment 0.702
Factor V (Procedures)

Protocol for Onboard 0.759
Delay in online procedure 0.547
Changes in the customs procedure 0.518
Factor VI (interaction)

Recreation and interaction \ 0.855

Source: Computed from field data

interaction (0.855) was having high factor loadings at Factor V1.

Factor IV Liners consisted of two variables with higher factor loadings. They were less

The rotated factor matrix of the selected variables along with its rank has been presented

in Table 5.
Table 5
Rotated Component Matrix

V. No. Practice Factor Variable

Loadings Rank
X1 Changes in customs procedure 518 X111
X2 Afraid about the future .602 XI
X3 Addicted with gadgets 509 XV
X4 Protocol for onboard 759 Vi
X5 Less ship operations .7136 VI
X6 Recreation and interaction .855 v
X7 Job insecurity 723 VI
X9 Increased medical expenses .896 ]
X10 Increased cost of shipment .702 IX
X11 Reduced employment opportunities 841 \Y/
X12 Reduced salary .909 I
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X13 Increased cost of living .865 Il
X14 Delay in online procedure 547 XIl
X15 Bounded inside the home .697 X

Source: Computed from field data

Based on the component loadings, the variables can be ranked for its importance. Out of

16 variables, 14 have been grouped into 6 factors and have been assigned ranks from 1 to 14.

The two variables X8 and X16 have not been grouped into any factor and the variance explained

by these variables has reported minimum, so they have not been ranked. It also reveals that

except these two variables other fourteen variables are most important to test the impact of

covid-19 pandemic lockdown on the marine practitioner’s livelihood.

Recommendations

The following recommendations were made based on the survey results and suggestions given

by the respondents of the study:

Marne Education institutions must provide advanced skill training to their educators to
handle the future changes in the maritime industry;

Marine and shipping course syllabus and curriculum must be upgraded in line wth the
future trends to prepare the potential manpower for the industry;

Marine students must understand the situation and have to prepare themselves to meet the
future needs of online world by learning the application of artificial intelligence for the
ships and shipping industry to fulfill the future requirements;

Marine students must learn about the practical aspects and they have to feels that training
events are take part in the institution and have to undergo all the practices as scheduled in
their institutions;

Marine and Shipping educators must prepare their modules in the practical mode to
experiment all the aspects in detail by the virtual mode and that should provide varied
possibilities;

Maritime education institutions and educators have to prepare the well competent

students to meet the online world;
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e Shipping companies in maritime industry should ensure the job security to their
employees and provide proper online psychological counseling to them for handling this
pandemic era; and

e Education institutions in collaboration with shipping companies should conduct the
elaborate research on handling this situation, future trends of maritime industry and

moderation of the industry.

Conclusion

Maritime industry is evergreen industry providing opportunities to the stakeholders by its varied
possibilities. Entire world is suffering with Covid-19 Pandemic lockdown and struggled to come
out from the situation. Hence, this study tries to find out the impact of covid-19 pandemic
lockdown and what’s after that. The results of the study are interesting and highlighted the
present mentality and economic status of mariners and future of the students. Mariners reported
that they have less sailing opportunities compared to the past. Many of the respondents were
worried that this economic slowdown due to pandemic had a huge impact on the industry is
terms of less Liner schedules and reduced employment opportunities and poor practical
exposure. Maritime Students highlighted that they were unable to get the practical exposures to
meet out the challenges and virtual education system gave less chances to learn the practical
aspects. Maritime educators pointed that less interaction between the students resulted in terms
of adverse results. Meanwhile few of them responded that this pandemic helps them in terms of
increased business growth in absence of Air Cargos. This study suggests that both public and
private sector should take initiatives to meet out the challenges of these changes in the Maritime
sector. Maritime Education institutions have to revise their mandatory policies to meet out the
changing trends in education sector. It concludes that both positive and negative aspects of this
pandemic resulted the tremendous changes in the Maritime sector hugely in reduced possibilities
in the economies of the maritime business ventures. Future economic prosperity of the world is
purely depends on the maritime industry and going to contribute the maximum sustainability of
the world. Further, this study suggests the future researchers to carry out the segment specific
both qualitative and analytical studies to be carried out to handle the pandemic situation to

effectively meet out the needs of the sector for the sustainability.
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Abstract

The International Association of Maritime Universities (IAMU) in 2019 submitted to IMO its
publication under the title of «Global Maritime Professional: Body of Knowledge» [1], which
proposes the implementation of structured approach to education and training of seafarers
based on well-known Bloom’s taxonomy. There is no doubt that the term Global Maritime
Professional (GMP), which by its meaning is a powerful social, political and academic driver,

gives the great cumulative significance and sense for developing the profession of seafarer.

Along with the rapid changing in industry, new trends and mainstreams, reflecting in
development of new standards, new threats, hazards and risks appear that were not predictable
before and to which seafarers must be professionally ready to respond adequately and
sometimes immediately. All of this requires well timed management of changing in education
and training process of seafarers based on research of up-to-date reality and trends to find the
ways for development of new normal, keeping in line with such time-honored rule of

seafarers as "safety first".

Risk Assessment is the core component of all STCW'78 standards intended to ensure safety at
sea, against which prospective officers are to be trained and which should be implemented
onboard as per ISM Code provisions. It is the basis for achieving the adequate level of
situation awareness and decision making onboard ship in a lot of critical situations and the use
of Bloom's taxonomy can be one of the keys to make the educational course of Risk

Assessment more effective.
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The paper presents some case study preliminary findings of cadet academic performance in
perception and mastering the university course of “Risk Assessment in Seafaring” (RAS)
delivered at the Faculty of Navigation and Communication of AMSU-MIS.

The study identifies difficulties cadets face in the process of learning the RAS course to
follow each Bloom's level. It also outlines the relationship among Bloom’s levels in cognitive
domain and steps of hazard analysis SWIFT, «Structured What If Technique» [2-3] used for

risk assessment and gives recommendations for improvement the course.

Keywords: safety, risk assessment in seafaring, Bloom’s taxonomy.

Introduction

The GMP publication, designed by IAMU, is timely and relevant guidelines that encourage
the use of Bloom's taxonomy in the MET field and intended to ensure the designing the
educational trajectories and more efficient mastery of knowledge and skills required primarily
for career development at sea. It additionally includes consideration of possible other career
paths that can be promoted by MET institutions for shipping industry. The issue provides
flexible recommendations that may exceed the running STCW'78 Convention standards but
they are justified by contemporary trends in industry, signaling the need of review of STCW’

78 Convention and Code.

The nuances of application of action verbs recommended in Bloom's taxonomy for the
educational process depend on the working language used for teaching and learning the
subject, but there are a fairly large number of action verbs that could be accurately interpreted

to a specific field of knowledge in any language.

The IAMU publication proposes the hierarchy of training levels for seafarers based on STCW
78 certificates of competency and aligned with academic degrees. The proposed hierarchy
could not directly be embedded in all national standards for MET purposes and STCW
certification process, but it could be easily adaptable. As per the Russian Federation
standards, the AMSU-MIS graduates are awarded by the national academic degree of an
“Engineer in Navigation”, which is roughly equivalent to Master of Science and also they are

issued the STCW Certificate of Competency at operational level. The graduation thesis
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contains a mandatory research part. So, the learning outcomes of graduates can be positioned
between Tiers “A” and “C” by GMP classification.

Principally, the university RAS course curriculum was built on the same Bloom's taxonomy
ideas, but they exist implicitly in it. The main task of the case study is to highlight these levels
in the course and evaluate the consistency of its learning objectives are in line with Bloom's
taxonomy [4-6].

The Course “Risk of Assessment in Seafaring”

The main seafaring motto «safety first» is to be included in each professional competence of
seafarer. Maritime safety is a serious concern for shipping industry, that is why the risk
assessment is the key part of all core STCW competencies. The incorporation of risk
assessment in the STCW Code by the Manila amendments could be considered as an effective
and wise decision of the maritime community, aimed to have a significant impact on
enhancing the performance of ships' officers and strengthen the safety at sea that is

completely in line with safety concept of ISM Code.

Risk onboard is assessed by seafarer and his/her foremost proficiency in this process is the
ability to identify and analyze hazards for safe planning of forthcoming shipboard operations.
At the same time it should be noted that rising implementation of new technologies creates

the new hazards that were previously unknown to seafarers.

Adequate risk perception, knowledge and understanding of risk assessment and management
algorithms, as well as adequate projection of the impact of associated hazards on safety of
forthcoming shipboard operations positively influence the seafarers’ level of situation
awareness, helping to focus their attention on core points and find effective solutions in
critical circumstances. Risk assessment is one of the disciplines included in the IAMU GMP

publication.

The course of "Risk Assessment in Seafaring”, which is one of the academic subjects taught
at Navigation & Communication faculty of the AMSU-MIS, is built on the concept of Formal
Safety Assessment (FSA) and includes the SWIFT methodology (Structured What If
Technique, SWIFT) [2-3].
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The chronology of mastering the Bloom's taxonomy for the RAS course was as follows:
having consultations with shipping companies, we came to the conclusion that SWIFT, as a
expert evaluation and analysis method, could be used not only for hazards identification and
developing risk assessment forms, but it is also an efficient tool for conducting educational
workshops for cadets on risk assessment in ship operations. Later, it became clear that
Bloom's taxonomy fits well with the SWIFT process for setting the structure of workshops,
and we began to implement it by default.

The combination of SWIFT algorithm and Bloom's Taxonomy in the RAS course for
conducting the workshops and the nomination of cadets to roles of acting experts during this
workshops significantly encouraged their activity, motivation and interest to the course. Then
it was decided to carry out some study with the target group of cadets to understand the
degree of presence and impact of Bloom’s ideas on the theoretical learning objectives of the
RAS course.

The Bloom's levels, which were included in SWIFT consequent steps for conducting the RAS

workshops, are presented in Fig.1. The following notations are used here: Re (Remembering),

Un (Understanding), Ap (Applying), An (Analyzing), Ev (Evaluating), Cr (Creating).

A A

VI Creating (Cr)

12 Re, Un, An-Decision to proceed with work

[11 Re, Un, An, Ev-Residual risk
[10 Re, Un, An, Ev-New likelihood rating
[9 Re, Un, An, Ev, Cr-Risk control measures

V Evaluating (Ev)

8 Re, Un, An, Ev- Risk level
7 Re, Un, An, Ev-Likelihood rating

IV Analysing (An)

ll

111 Applying (Ap) 6 Re, Un, An, Ev-Severity rating of consequences

5 Re, Un, An-Consequences
4 Re, Un, An-Who/What is affected by hazard
3 Re, Un, An-Hazards identified

[

[

[

[
| Remembering (Re) 2 Re, Un -Sub Task
/[l Re -Ship operation

SWIFT procedure \

11 Understanding (Un

Bloom’s cognitive levels

Figure 1. Links of Bloom's taxonomy levels with SWIFT algorithm steps

Then it was decided to carry out the empirical study with the target group of cadets to check if
the theoretical learning objectives of the RAS course are in line with Bloom's levels
recommendations in cognitive domain.

The inclusion of Bloom's cognitive domain levels in the RAS course based on FSA and
SWIFT algorithms gave the opportunity to outline and understand the weak points of it and

allowed to work out the original structured approach to delivering the course.
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The course content has the following sections:

1.

© © N o 0 ko

10.
11.
12.
13.
14.
15.
16.

The general concept of risk in seafaring: likelihood and consequences of accidents.
Requirements of the international instruments for risk assessment in ship operations.
Qualitative, quantitative and hybrid approaches to risk assessment onboard ship: terms
and methods.

Classification of risk types assessed onboard ship. Ship’s forms of risk assessment.
Hazard analysis and mathematical modeling of ships collisions likelihood.

Hazard analysis and mathematical modeling of ship groundings likelihood.
Heinrich's Law and investigation in onboard near misses as per ISM Code.
Assessment of the total risk from accidents using fault tree/event tree techniques.
IMO Formal Safety Assessment (FSA) overview.

Analysis and assignment of tasks in FSA process.

Incorporation of Human Reliability Analysis (HRA) into the FSA process.
Managing and reducing the risk of fatigue at sea.

Hazard Identification technique.

Risk control measures and risk control options.

Cost-benefit assessment of risk control measures and options.

Recommendation for decision-making in ship operations.

The overview of IMO FSA studies.

The competency as per the RAS course curriculum covers a wide range of KUPs’!

requirements, including those necessary to:

know the general approaches and algorithms of risk assessment and management and
those implemented in seafaring to ensure the safe ship operations;

know and implement the hazard identification, risk assessment and risk control
measures techniques and also be aware with principles of analyzing and ranking the
potential hazards related to ship operations;

be familiar with implementing the risk-based procedures of decision-making, ensuring
the proper level of the situation awareness;

be familiar with implementing the methods of elementary research in the field of risk

assessment.

The RAS course causes certain difficulties for cadets in achieving the educational objectives.

The reasons for the difficulties arise from the very concept of the term "risk”, which is based

1 Knowledge, Understanding and Proficiency
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on the probabilistic analysis of information, including a large number of associated
uncertainties and various interpretations of the basic concept [7-10], as well due to a wide
option of data analysis methods [11].

Uncertainties arise due to inaccuracy and incompleteness of data, their absence or
redundancy, which is not always adequately perceived by cadets, precisely for solving
practical tasks of risk assessment in ship operations. This is compounded by the lack of
verification technique at the time of risk assessment and the use the a priori data. All of this
motivates the instructor to adapt the methodology for delivering the educational material in
order to increase the efficiency of the course mastering by cadets using clear structuring
educational objectives.

Description and results of the case study
As mentioned above, the Bloom's levels are not reflected in the curriculum of the RAS course
directly. The purpose of the study is to understand if they implicitly exist in the course and

can be extracted for evaluation of achievement of educational objectives.

To carry out the study two types of assessments were developed:

1. Cadets’ self-assessment test reflecting level of difficulty that cadets faced with in learning
the RAS course. Results are shown in Figure 2, where the number of responses is shown
in black and the percentage of the total number of responses in gray. Total results are
presented in Figure 3.

2. In addition to self- assessment test, a written survey was conducted on the RAS course,
the total results of which are shown in Fig. 4. Cadets were asked 30 questions on the
course, which were structured by Bloom’s levels. Each level included 5 questions using

appropriate action verbs. The target group consisted of 52 participants.

The cadets preliminary were introduced to the modified Bloom's taxonomy and they were
asked to answer anonymously to questionnaire of a 5-point Likert scale to clarify the
difficulties they faced in mastering the course in terms of Bloom cognitive levels (see Table
1). Difficulties were interpreted as hazards, which could lead to the failure of exam. Levels of
difficulty as per Likert scale were as follows: 1 — very difficult, 2 — difficult, 3 — neutral, 4 —
easy, 5 — very easy. Before the test the target group of cadets completed their assignment

under the title "Assessing the risk of failure the exam", using their individual statistic data.
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Sample questions were presented to cadets to clarify links with Bloom's levels to assess the
individual level of difficulty.

Table 1. Bloom’s levels and types of sample questions concerning the course content

Bloom’s

levels

Sample questions

Remembering

Define the term «risk» used in seafaring.

Understanding

Can the risks from two types of accidents in different shipboard operations

be equal, if the likelihood of these accidents varies?

Applying What decision should be made on planning the ship mooring operation if
the risk of mooring lines break is assessed in the ALARP zone of the risk
matrix?

Analyzing Decompose the processes of risk assessment and control in the form of a
consistent algorithm of actions.

Evaluating Under which circumstances the second iteration cycle might be required in
assessing the risk of a shipboard operation?

Creating Suggest the ways, which can reduce the impact of uncertainties in risk

assessment process.

Self-assessment test results can be seen in Figure 2 below.

Level I: Remembering Level II: Understanding Level I11: Applying
558 442 442
34,0
29 231 23 23
| 1t A 18 |
173 12 o 135 135
9 11,5 8 7 7
A || 6 417 538 I = — 358 — o —
' 11
|- [ | || - — . B - | N
1 Very 2 3 4 5 Very 1 Very 2 3 4 5 Very Very easy 2 3 4 Very
easy difficult Easy difficult difficult
Level IV: Analyzing Level V: Evaluating. Level VI: Creating
346 308
48,1 26,9 231
23,1 1.2
| 18 16 154 ]
25 14 | 12 ||
19’2 12 & 125 N 12 11'5 9'6 -
135 135 L | S — 8 —
s *l s =N
=z | ml  m | = '
Very easy 2 3 4 Very Very easy 2 3 4 Very Very easy 2 3 4 Very
difficult difficult difficult

Figure 2. Difficulties of the RAS course mastering: the results of self-assessment test
as per Bloom’s levels

The summation of self-assessment and written review results are shown in Figures 3-4.
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Figure 3 represents the sum of self-assessment results in number of responses (points) on each
Bloom's level as per data that shown on Fig. 2. The number of points is interpreted as a
degree of difficulty to master the Bloom's level. The neutral responses were excluded. So, the

less points, the more easy to master a Bloom's level.

Difficulty rating in achieving the educational Written survey results
goals (self-assessment) 250 231
40
202

35 34 - 200 - 187
30 29 2 _ o= \~"J‘59~\
o5 123 - 150 o1 SEv
20 1 6.3 6.3 52 ' 100
15 — — — 12 19
10 4 || | | | || 5 | B 6,5 | || 8,1
5 || || | || ||
0 - 0

Re Un Ap An Ev Re Un Ap An Ev Cr
Figure 3. Summation of self-assessment Figure 4. Written survey accepted

results
results
Discussion

Self-assessment test

The results of cadets’ self-assessment are quite obvious. As can be seen from all 6 graphs in
Figure 2, the highest percentage of responses for each category shows their neutral self-
assessment position in terms of the degree of difficulty of learning, as it is easier to be
justified psychologically. All of this also reveals the uncertainty in responding the questions
at all Bloom’s levels.

If to take the average value of the results as an expression of a certain degree of difficulty in
forming the student's opinion, then the sum of the results for difficulties with Likert indices 4-
5 for all levels of Bloom's taxonomy clearly exceeds the sum for difficulties with indices 1-2.
Written survey

As can be seen from the total written survey results, cadets experienced the least difficulty is
observed in mastering Bloom's levels I-11 (Re-Un) and the greatest difficulty, when working
at levels 111-VI (Ap-Cr) that is similar to self-assessment test findings.

The written survey results show that of the target group: 11,2% have difficulties in
remembering the material, 22,3% - in understanding, 53,5% - in applying, 38,8% - in
analyzing, 48,1% - in evaluating and 51,9% - in creating new ideas based on the material

studied. Total outcomes are as follows: the largest number of accepted answers relates to the
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level of remembering. Here the level of understanding of the course is lower than the level of
remembering, which is quite evident, as to remember the material in a lot of cases is more
easy than to understand it.

Totally, the worst results were obtained at the Bloom's level of applying. The level of
evaluating is higher compared to the levels of analyzing and creating, but everywhere the
level creating, showing the creativity of cadets, is quite low. It should be borne in mind that
any cadets’ suggestions on new ideas, even fantastic or absurd ones, were accepted to
encourage their creative activity.

This generalized self-assessment and the written survey results revealed that Bloom's ideas
were used implicitly in delivered RAS course. However, these results are the clear signal for
the educator to improve the methodology of the educational process to be in line with
educational objectives. The foregoing undoubtedly has an impact on the process of forming
cadets’ individual competencies, as prospective officers.

Comparison of the results of self-assessment and the written survey confirms the intuitive
idea that the degree of difficulty in mastering the learning material by cadets increases in
accordance with the hierarchical order of Bloom's levels.

Conclusion

The combination of SWIFT algorithm and Bloom's Taxonomy in the RAS course for
conducting the workshops and the nomination of cadets to roles of acting experts during these

workshops significantly encourage their activity, motivation and interest to the course.

There is an obvious inverse relationship among the levels of Bloom's educational objectives
in cognitive domain and the degree of difficulty in their mastering by cadets, which grows in
a hierarchical order of Bloom's levels. This suggests that developing the curriculum, it would
be appropriate to pay more attention to Bloom's levels 11-VI to make the course more
efficient, taking into account that the RAS course is the applied one and the risk assessment is
a forming part practically of all seafarer competencies that regulated by the STCW 78
Convention provisions and also by appropriate procedures onboard ship as per the

International Safety Management Code.
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Abstract

What do the marine engineer students remember from their library instruction sessions in information
literacy (IL) when it is time for them to write their bachelor thesis? The need for IL in the education is
important due to the students coming work life. The skills to be an engineer are so much more than just
technical knowledge. To state this, we have worked with integrated learning sequences and
development due to the Conceive Design Implement Operate (CDIO) concept. Within in this specific
subject we will highlight the need of writing and IL. CDIO main goals can be closely connected to IL
especially about how to lead the operation of processes and understand research impact and
development of the society (Crawley et al., 2014).
During the autumn semester in 2017 we asked the marine engineers to fill in a one-minute paper to
reflect over the library lecture. In the spring of 2021, the students wrote their bachelor thesis and we
wanted to look at how much they remember from their previous lecture. With a short survey after they
finished their theses we wanted to find out if they had used their information literacy skills during these

years as students.

Keywords information literacy, active learning, marine engineers, CDIO

Introduction

This paper describes and reviews the information literacy and writing process of the BSc
Marine Engineering (ME) Program at Chalmers University of Technology. The goal of this has
been until their last year with the thesis as sum-up of the education program. The program has
several overviewed outcomes to fulfil as a Maritime Education. By this said the program shall
comply with the requirements set out in the Higher Education Ordinance, the Swedish

Transport Agency's regulations and the International Convention on Training, Certification and
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Watchkeeping for Seafarers (STCW Convention) and the local degree regulations at Chalmers
University of Technology.

During the years of 2017-2021 a developed information and writing process was implemented
in the program, and it aimed to give the student better skills due to the report writing and the

B.Sc. thesis and to prepare them for their coming career as engineers.

The department Communication and Learning in Science (CLS) functions as a pedagogical
hub at Chalmers University of Technology (2020). The Division for Language and
Communication teach among other things scientific writing and technical communication. At
CLS you also find the Chalmers library and the division Information Literacy for Learning and
Research, that is responsible for the IL-instructions. The two divisions are involved in the
process of almost all academic theses within the university of Chalmers and offers a different

range of course elements in IL.

Chalmers Marine Engineering program

Chalmers University of Technology in Sweden conducts education in and research in several
different areas within the spectrum of natural sciences. Out of 11, 000 students approx. 800

students are enrolled to the Maritime Educations.

The Marine Engineering program at Chalmers is a four years education (270 ECTS) and it all
ends with a B.Sc. degree in Marine Engineering. The title Marine Engineer was added during
the 1950s and the main labor market for marine engineers has been as a engineer on board the
merchant navy and as an engineer in the "shipping industry". Furthermore, marine engineers
form an important part of Sweden's maritime cluster for both Swedish-flagged vessels and
Swedish shipping companies in an international market. The change that has taken place in
recent years is that several other industries outside the "shipping industry™ have aroused interest

in graduates from the program and see them as well prepared for other engineering jobs.

Conceive Design Implement Operate (CDIO)
The CDIO approach to engineering education was introduced in the early 2000’s. It started as
a cooperation between Chalmers University of Technology, The Royal Institute of Technology

(KTH), Linkoping University in Sweden and Massachusetts Institute of Technology to reform
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engineering educations. The cooperation has now grown to an international network with about

150 educational institutions from all parts of the world (Crawley et al., 2014).

The concept of CDIO consist of two main parts, a description of the professional role as
engineer with generic goal descriptions and a systematic way of developing and work. The
other main part of the concept is to create conditions for a clear progression in the program and
general engineering skills that needs to be trained. Some example of skills are communication,
teamwork and project management can be actively trained through integration into courses and
projects. Also, the learning environment is important due to the CDIO and it will improve
students to work in a more collaborative way. One, out of many, parts that can be achieved
from the CDIO concept we have used the perspective of “Integrating learning of professional
skills such as teamwork and communication “(Worldwide CDIO Initiative, n.d.). Due to the
concept it is important for engineers to fulfill and understand the role out over the technical

“problem solving”.

Education plan

The courses at Chalmers are formed into educational programs and the ME program and consist
of 27 mandatory courses and six electable courses. The electable courses are the internship
courses and the practical workshop courses, in total they are of 90 ECTS. If the students fulfil
the degree of BS.C and the electable courses they will be able to apply for a certificate as
second engineer. During the program we have strived to foster the student in several skills out
over the traditional engineering skills. Through the education, the student is given good
conditions for the development of personal qualities and attitudes. See appendix 1 for detailed

information of an overview of each year in the program.

Program learning outcomes

The outcome of the program’s degree BS.C is described in Swedish Degree Ordinance
(Hogskoleférordning [Higher Education Ordinance], 1993) as well as in the Local
Qualifications Framework for Chalmers University of Technology (2020a) The IMO
regulations are controlled by the Swedish Transport Agency but are not stated in the Swedish
Degree Ordinance. Therefore, all the specified objectives at Chalmers are develop by the
program management to explain how we do this at Chalmers and to make it more clear to
stakeholders of the educations. In this article we will just highlight the program outcomes that

relate to the communication outcomes.
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The program description (Chalmers University of Technology, 2020b) has in total eleven

learning outcomes and the seventh of that includes the following:

(7) demonstrate the ability to present and discuss information, problems
and solutions in dialogue with different groups orally and in writing in
different national and international contexts by:

(7.1) present information in writing and orally in Swedish and English

(7.2) be able to reflect and discuss problems and solutions with sea captains,

shipping staff and authorities

Out over the formal program outcomes the program has developed an agreement with the

department CLS of what should be done in the courses.

Academic and information literacy

Students in higher education need to be prepared both for their upcoming student years but also
for their future work life. Academic literacy, to understand academic texts, writing and reading
skills is needed for them to success in both. Reading and writing abilities can be seen as core
strategies for students to be able to learn new subjects and develop their knowledge
(Wollscheid et al., 2020). In the Norwegian study Prepared for higher education? Staff and
student perceptions of academic literacy dimensions across disciplines (Wollscheid et al.,
2020) explores beginner students’ perspectives of study preparedness across higher education.
And students are “apparently not used to working hard... struggling to read large text amounts,
showing a lack of academic writing and reading skills” (p. 20). They look at both hard and soft
disciplines, for example natural science and engineering or humanities and social sciences.
They argue for the importance of discipline-specific writing skills to prepare them for academic
achievement. They write that engineering students as a hard discipline need to learn to write
and understand structured reports in a technical language. Maritime students have the same
needs. At Chalmers the maritime engineers’ students writes a lot of lab reports, internships
reports etc. But in some courses, they write more academic texts where they must back their
claims with facts. They must find peer reviewed scholarly articles and cite them correctly. And
then, besides academic literacy, they need information literacy (IL). One engineer student in

Wollscheid et al’s study responds that “I know what I'm searching...I just screen the text, and
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when | find something which is relevant, I use it...” (p. 33). This cherry-picking approach to
finding information is for the novice learner but a more experienced learner understands that
you need to seek deeper and not take the first best hit in your search list. According to the
American Library Association (ACRL, 2016) Information literacy is:

“Information literacy is the set of integrated abilities encompassing the
reflective discovery of information, the understanding of how information is
produced and valued, and the use of information in creating new knowledge

and participating ethically in communities of learning.”

When we teach IL at Chalmers, we follow the Framework for Information Literacy for Higher
Education (ACRL, 2016). The framework is organized into six frames, each consisting of a
concept central to information literacy, a set of knowledge practices and set of dispositions.
For example, how to seek information, valuating and use the information ethically according
to academic honesty. The six frames are research as inquiry, scholarship as conversation,
authority is constructed and contextual, information creation as a process, information has

value, searching as strategic exploration.

There is not that much research about maritime students and their ability to find information
and need of information, but a Turkish study look at how maritime students search for
information on the web and their commitment strategies (Topal & Suner, 2020, p.1). They
write “For students preparing for a life at sea, it is important to establish and determine the
appropriate strategies for accessing and interpreting information on the web, as their ability
to perform such tasks quickly and effectively is vital for their success in this particular sector.”
The shipping industry needs sea farers that are up to date and know about the latest technical
equipment. For example, about energy efficiency so that they can reduce greenhouse gas
emission or find information about global economy for smother operations (p.2).

Faculty librarian collaboration

Just as reading and writing are seen as a core strategy even IL is recognized as a core
competence (Junisbai et al., 2016; Kastner & Cheng, 2019). Junisbai et al, (2016) writes that
faculty often thinks that their students have poor skills in locating and evaluating scholarly
information but there is an ambivalence on how to teach it. In their study they look at
collaboration between faculty and librarians and how to best integrate IL in the curriculum.
With conversations about clear goals and learning outcomes that the teaching librarian can put
her input on and how she can complement the faculty. Findings from the study shows that
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greatest gains come from when librarians provide moderate input into the syllabus and

assignments, followed by a few strategically placed hands on library sessions.

In Brierton Granruth & Pashkova-Balkenhol’s (2018) study that also looks at the benefits of
collaboration between faculty and librarians. They have developed a new model to integrate
information literacy to strengthens social students writing skills. The students were positive
with the combined expertise from the faculty teacher, the librarian and also the writing tutor.
The authors got the insight that students need interactive, hands-on and just in time teaching
(Brierton Granruth & Pashkova-Balkenhol, 2018, p. 459) And Kastner and Cheng (2019)
highly recommends a collaboration between faculty and librarians is the best way to help first
years engineering students to develop critical information literacy skills and it should be in the

beginning of their academic journey (p. 4).
Active learning at Chalmers library

The library, that serve the marine students and faculty at Chalmers, reopened as a Learning
Commons in 2017 (Chalmers University of Technology, 2017). In conjunction with the new
premises the librarians changed the library instruction sessions in information literacy from
mainly passive lectures in computer labs to more active workshops in ALC (active learning
classroom) inspired classrooms. Active learning shifts focus from the teacher to the student
and this learner-centered approach place more responsibility on the students (Felder & Brent,
2016). And for some students this can be hard, but the advantages of active learning have been
confirmed by many scholars, among others, by Freeman (Freeman et al., 2014).

Over the years we have meet the student in different courses and at different times during their
study years, depending on what would best for the students, see fig 1 and 2. But usually we
offer a so-called one-shot lecture where we introduce the students to our library resources,
focusing mainly on the discovery service, databases and our so called libguides. We have a
libguide for the maritime students were we have gathered important resources in the subject of

shipping and maritime studies https://guides.lib.chalmers.se/Shipping.

127



Figure 1. Class start 2017

Year Library activity Information literacy Writing assignment

1 Library introduction, one- shot | Library  resources, information | No academic writing,
lecture seeking, references only a lab report

2 One- shot lecture Source criticism, avoid plagiarism, | Argumentative text

peer review, citations

4 One- shot lecture, online module, | Academic honesty, source criticism, | Bachelor thesis
dropin sessions and tutoring avoid plagiarism, peer review,
citations

Figure 2. Class start 2020

Year Library activity Information literacy Writing assignment

1 Short introduction to the library | Library resources No academic writing

(and the librarian), quiz in canvas

(sea-web)

2 Library introduction one- shot | Information seeking, references Argumentative text
lecture

4 One- shot lecture, online module, | Academic honesty, source criticism, | Bachelor thesis
dropin sessions and tutoring avoid plagiarism, peer review,

citations

We go through the process of seeking information and evaluating what they find. And we
introduce them to the reference style commonly used in their program, APA7th ed (American
Psychological Association). The librarian holds a shorter introduction, gives the students an
assignment that they work on in smaller groups and that they must reflect on in whole class.
When students periodically get something to do that requires using recently presented
information, their working memories have a chance to rehearse that information and being
stored in the long-term memory (Felder & Brent, 2016, p.117). They also write about the win-
win situation that “academically weak students get the benefit of being tutored by stronger
classmates, and stronger students get the deep understanding that comes from teaching

someone else” (p.119).

We meet them in class again when they start working on their bachelor theses. And now with
progression in mind. In consultation with teachers we have set up a suitable package with focus
on academic integrity. We have a mandatory one-shot lecture and the students also have to do

our online module Chalmers Library Education Online (CLEOQ) in academic integrity that focus
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on plagiarism, scholarly communication and copyright (Nordfeldt & Wernbro, 2017). We also

offer drop in and tutoring sessions.

Method

That first semester in 2017 with active learning we asked all the students from different
programs we meet in class to fill in a one-minute paper to reflect over the lecture. One-minute
papers is a good way to receive formative assessments. We asked; What have you learned today
that can be helpful for your further studies? What did you think about todays lecture? And an
open-ended question for other comments.

We received 46 answers from the marine engineers student in year one and two. The students
that 2017 were the first-year students were now writing the bachelor thesis in the spring 2021
and we sent out an survey. We wanted to know what they remembered from the library
instruction. Has it been of any help? The survey was sent out to the class by mail, and it was
performed in Google forms. The survey was in Swedish and the questions where both closed
and open form. The questions will be found in appendix 2. The participation was voluntary and
the survey where sent out to 23 students and 12 of them responded. A reminder was sent out
after a week. The response rate was 52% which we considered good even if it is a small group
of respondents. According to (Denscombe, 2014, p.54) there’s no benchmark figure for what

is considered an acceptable response rate.

Results

A lot of the comments from the one-minute paper in 2017 mentions that they learned about
information seeking, how to write correct references but also were to search and they seemed
to understand the importance of information literacy. Some students wrote that learned

(translated from Swedish):
Future essay writing, the use of the library/school's "research database".
Where | can search for information. Who can | turn to in case of problems.

| have gained a deeper understanding of how references work and what

resources | have available.
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The students liked the active learning and were positive to the lecture, the majority thought it
was “good” (54,3%) or “very good” (37%). They also mentioned that it was good that they had
the library instruction early in the course, that they learned a lot and that they liked the “live”
teaching. But they also said that it was short on time, our one-shot lectures are 1 hour 45

minutes and a lot need to be covered in that time.

The first year they didn’t have a written assignment but in their second year the librarian meet
them again as mentioned earlier in fig 1 and now they had to write an argumentative text based
on scholarly articles. Since this was the first time, they actually needed to find information and
cite it correctly, the library session was more needed and the perception from the librarian was

that the students didn’t really remembered that much from year one.

Results from the survey from the fourth year when the students wrote their bachelor thesis
show that they were still positive to the library sessions and that information literacy is
important, even if that is a term used by librarians and some students said that they haven’t
heard it before. But they defined it as “the ability to find, understand and sort out relevant
information on a topic, and to be able to be source critical to assertations/statements” and “a
skill to mediate information” which is an important skill in the maritime sector. We asked how
information literacy and academic writing has been beneficial for them during their education
and also if they see how it will be of importance in their coming work life. The majority said
that it was beneficial for the bachelor thesis but only a few could see the importance of
information literacy in the workplace. One student summed up “only for the bachelor thesis,
my program is not that academic so for my future career is it completely unnecessary.
However, for my personal development and general education is it very useful...”. And then
on the other side some students responded that it is useful for the career, “I'll certainly write
reports and manuals at work so gaining this knowledge is priceless”. We also asked if the
student thought that information literacy and writing skills should be integrated earlier in the
program and it was a 50/50 response on yes; it should be integrated earlier and keep it as today.
None wanted it to come later in the course. “It would have been good to be more prepared for
information seeking and referencing earlier in the program so that you don’t need to develop
that knowledge during the writing process. However, if you asked me three years ago, | would
have said that it was totally unnecessary and that it would have been better to focus on current
studies”. Interesting is that the library sessions in year one was as previously stated appreciated

and that they learned how to seek information and cite correctly. But now in the survey when
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we asked what they remembered they responded; “not much, a little about how to search...”

and one even wrote that they didn’t had any library education instruction in year one.

Conclusion

This is just a small case study and it’s hard to draw any final conclusions. The students
appreciate the active learning, but the library instruction need to be right on time with clear
learning outcomes. As Junisbai et al, (2016) writes that the library sessions should be
strategically placed in the right courses were information literacy is a goal. And that it is better
to have shorter elements were the library just introduces our services than have unnecessary
one-shot lectures without a cause. Already back in 2017 we realized that the one-shot library
lecture we had for that class in year one when they didn’t have an academic writing assignment
wasn’t suitable. The year after with discussion between faculty and librarian it was decided to
just have a short introduction in the course Introduction to marine engineering so that the
students got to know the library as a place and also “their” librarian. In the course we also
integrated a quiz in canvas, were the students would find information about ships and engines
in Sea-Web that was connected to the course, se fig 2. Based on the feedback from the students
and from the literature the librarian will be present during the whole education and IL should

be embedded in the curriculum from the start and it’s important with progression.

The results also give us that this is a very fruitful way of working with the skills of
communication and we will strengthen and develop the learning sequence of this for the

coming educational year.
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Appendix 1 Overview of the Program plan

In the first year, students develop their knowledge in basic engineering skills, mathematics,
marine and mechanical engineering and electrical and logical control systems. The introduction
to the maritime subject is given as a part in all courses. All courses contain workshops/
laboratory work / or exercises in an engine room simulator. The course also includes writing /
Maritime English communication (SMCP) and other generic skill, the first year is to see as a
toolbox for the coming years.

The second year starts with courses in the natural sciences with communication tasks that are
integrated in the courses. The Steams and refrigeration course has integrated elements with the
Marine English, to prepare for progression in communication education in the program. During

the spring semester, the practical courses in workshop training given.

During year three, the education is broadened and mainly at the management level due to
Marine Engineering skills. This prepares for the future role of as leader and chief engineer. The
course Maintenance Technology includes a part in communication / English with an example

of a real type of report for a marine engineer.

During the fourth year, main part of the tasks in the program are written and there several guest
lectures as wells a study visit included in the courses. All of them are examined by written
reports with a standardized template that shall be used. The template is a “short version” of the
B.Sc. thesis that the students performs during the spring semester. In parallel with the thesis
that are two courses given than can be electable within the portfolio of Chalmers course but in

general the students choose the curses that are included in the program.
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Appendix 2 Survey questions

What is information literacy for you?

In what way have you benefited from reference handling and academic writing during the

education?

What do you remember of the library introduction during year 1?

In what way do you see that you will benefit from information literacy and academic writing

in your coming career?

When you have written your bachelor thesis, how did you find the instruction from the library

and the division for language and communication?

When do you think writing should be integrated in the program?

As today

Earlier

Later

Follow-up question, why do you think that?

Do you you think that it should be more teaching in information literacy and referencing in the
program?
Yes
No

Maybe

Anything else you like to add?
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Abstract

Activity in the field of the industrial fishery is associated with risks determined by the state of
the environment. In this regard the development of methodological approaches to the design
of risk management systems in industrial fishery is relevant. The paper presents an approach
to develop a concept of the risk management system for industrial fishery including catching
biological resources of the World Ocean and transportation of raw materials. The suggested
concept consists of four stages. The paper presents a structure of the adaptive processing
model of risk management. This model reflects the processes and their relationships by means
of which the risk management is carried out. The formation of the risk management system
structure can be realized in three variants. The paper demonstrates an example of such an

organizational structure (the state structure of the Russian Federation).

Keywords: Risk management, Industrial fishery, Shipping, Training, Methodology

Introduction

The theory of risks in various spheres of human activity has received significant development
in recent years [1,2,3,12,13]. Since the 70s of the last century, much attention has been paid to
the development of scientific tools and technological support for the theory of risks [12].

As the analysis of scientific and educational literature of the last decades devoted to security
and risk issues has shown there is a certain substantive focus in this problem. It is the
assessment of financial, economic, environmental, natural and technological, social and
political risks.

Activities in the field of the industrial fishery are associated with risks determined by the state
of the environment. It is very often characterized by extreme conditions (hurricanes, storms,

fogs, cramped conditions, etc.).
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However, it is important to consider not only the risk assessment issues but also the matters
its management. It has become in many key areas of activity including human activities at
sea. In particular, these issues are not considered/investigated towards the field of industrial
fishery.

Due to the fact the development of methodological approaches to the design of risk
management systems in industrial fishery is relevant.

It should be noted that there is an opinion [5] that it is incorrect to speak about risk

(13

management, because . cannot control that is not under control”. But, the “risk

management” provides just the “controlled” risk.

The concept of risk management in industrial fishery
Stages of developing the concept

The approach of developing the concept of the system of risk management in industrial
fishery including catching biological resources of the World Ocean and transportation of raw
materials consists of four stages.

The first stage includes defining the mission and goals of the system; the safety policy in the
field of shipping and industrial fishery and formation of a monitoring subsystem and a
database of the accident rate, fishing accidents, extreme phenomena of nature, etc.

The second stage consists of an analysis of factors affecting human activities at sea and
identification of risk factors; an analysis of cause-effect relationships and defining risk
indicators, criteria of their significance, determination of the possible level of damage and the
allowable amount of losses.

The third stage includes: identification of the mechanism and resources for the effective risk
management; development of scientific tools and methods to predict or reduce the level of
risks; creation of regulatory support of the risk management system.

At the fourth stage training professionals for the risk management, formation of
organizational risk management structures for all levels of the hierarchy, creation of a rational
and effective mechanism to control functioning of the risk management system are carried
out.

A conceptual model of the system of the risk management in industrial fishery during fishing

and transportation of raw materials is presented in Figure 1.
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The purpose of creating the risk management system is to increase the safety level of these
processes, including by managing risks and reducing their negative impact on human

activities at sea.

System-activityanalysis of industrial fishery

(in the context of the risk management)

Fleet, technics and Catching Transportation of Personnel and
15t technologies bioresources raw materials education
Stage I I I 1
Formation of the mission, goals and the policy in the field of the risk
management. analysis of subsystems, monitoring and databases
________ [ | I I |
2nd Analysis of factors || Cause and effect Determination of Determination of
Stage affecting theactivity analysis leading indicators possible damage
- __ T I I : I I
3rd Risk management | | Scientific toolsand | | Legal support of
Stage mechanisms/resources risk reduction methods management
e ——— I | |
4th Training | | Forming therisk | [ Controlling functioning
Stage specialists management structure the system

Figure 1. Model of the general concept of the formation of a risk management system in

industrial fishery

The methodological basis for designing a risk management system is the system approach. In
this regard, first of all, it is necessary to determine which activities and tasks have to be
solved in the designed system and by what processes these activities (tasks) will be
implemented.

When the design goals and objectives have been defined it is necessary to develop a process
model of the future risk management system.

The main tasks of the designed system are: organization of monitoring the fleet work in the
context of the its safety; an analysis of the accident rate and determination of the cause-effect
relationships; elaborating scenarios for the development of emergency situations based on
retrospective data; formation of time series (the statistics on accidents) and the calculation of
the expectation/average estimates of the frequency of accidents by type of vessels, seasons,
areas; development of plans and the content of advanced training maritime professionals;
solving practice-oriented tasks of risk assessment and management; the organization of rescue

operations and an advisory assistance to crew of ships in distress (if necessary), etc.
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A process model of the risk management system

The solution of practice-oriented tasks of the risk assessment and management includes the
following operations [1,3,6,9,10]: identification of risks; assessment of the level and the cost
of risk; determination of the acceptable level of the risk; development of measures to reduce
the level of risk (if necessary); calculation of the effectiveness and the cost of activities;
making management decisions; implementing decisions and its controlling.

Elaborating the process model of the risk management system supposes identifying the main
processes that need to “start” realization of the risk management tasks:

— organizational-managerial processes to provide the organization of the implementation of
the whole complex of works and the management of the main and auxiliary processes;

— informational processes to collect/systematize data and to provide the system work with
the necessary information;

— monitoring processes to provide continuous observation of the fleet operation, collecting
information on the accidents rate, the state of the internal and external environment, and
registration of parameters of the observed objects, data systematization and evaluation by
selected criteria;

— analytical processes to evaluate data and retrospective scenarios on accidents and the
impact of factors of the different nature on fishing and transportation of raw materials and
identification, calculations, forecasting, assessment, pricing the risks, etc.;

— designing and planning processes to provide organizational and technical measures for
safety of vessels, development of projects for fishing/transport-logistic systems for servicing
fishing vessels at fishing grounds and planning of trips;

— consulting processes and participating in the organization of rescue operations in cases of
accidents and other emergencies;

— educational processes in order to determine the content of training/professional
development of specialists [6,7].

An integral part of designing and planning of the fleet operations is the calculation of
predictive risk assessments and comparing them with an acceptable level. A project/plan of
measures is developed if the prognostic risk estimates exceed or are close to the acceptable
level of the risk.

Let us to consider the presented processes in the terms: “an input — a process — an output”.

The main and auxiliary processes can be selected in any systems. The main processes in the
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risk management system are organizational and managerial, that include the risks
identification; designing and planning measures for ensuring the safety of a vessel’s trip. The
auxiliary processes include monitoring, information and analytical processes, financial-
economic, including calculations of the risk price and the effectiveness of measures to reduce
the level of the risk.

The structure of the adaptive processing model of the risk management is presented in Figure
2. This model reflects the processes and their relationships by means of which the risk

management is carried out.

Monitoring ‘ Information and |, . Identification of

Processes analvtical processes conditions and risks
F 3 F 3 F 9
Y b
Designing and Organization Risk analysis
planning organizational [+ and management [* and
—technical measures (decisions making) assessment
F 9
I ¥
Evaluation of Analvsis of the »| Risk pricing
the effectiveness of [#—» situation "the price of
mMeasures risk - acceptable risk -
the effectiveness of
measures”

Figure 2. Adaptive process model of the system of assessment and risk management in

industrial fishery and transportation of raw materials

The process representation of the management system allows:

— to organize the risk management work without creating additional administrative structures
in small fishing and transport companies;

— to create adaptive risk management systems in large fishing and transport companies with
a minimum of expenses for maintaining such a specialized structure;

— to create adaptive risk management systems in the central state structures (the Russian
Federal Fishing Agency, for example) as well as in specialized regional information—
analytical logistic centers.

The main requirement for the designed system can be formulate as the following: the risk
management system has to adapt quickly to negative changes of the external environment and
prevent such serious consequences of environmental factors as the loss of vessels, accidents,

failures of machinery, fishing gear, stopping catching and manufacturing fish products, etc.
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The need to take into account changes of the external environment in conditions of the
uncertainty leads to the use of adaptive models. An adaptive adjustment of the formal model
iIs made according to the current and predicted information about the input and output
variables.

The feature of adaptation is realized in the proposed process model of the risk assessment and
management system on the basis of the principles of diversity, duality and feedback.

The diversity principle states that the diversity of the control system should be no less than the
diversity of the control object (the control object is the risk in the given case).

The essence of the duality principle is that impossible to carry out effective management
without knowing the characteristics of the controlled system/object on the one hand but on the
others these characteristics can be studied during the management process and thereby to
improve the management quality [6]. These cases the control actions are dual in nature: they
are means of both active study, cognition of the controlled system/risks for the future and
direct control at the current time [1].

The essence of the feedback principle is that the characteristics of a controlled object are
measured and reactions that are expressed as control actions are developed with the help of
the feedback [7,11].

An analysis of the structure and characteristics of the process model shown in Figure 2
suggests that the designed model of the risk management system satisfies to all characteristics
and principles of the adaptive system. There is the possibility to adapt the risk management

system to changing conditions using the basic modules.

Risk indicators

A fishing company is a complex dynamic system that implements many functions. The
activities of the company and its fishing and transport vessels can be characterized by many
indicators. Each of indicators represents particular information relating to the object of the
management. The information presented by various indicators is used to solve various
problems. Therefore, it is necessary to separate out the most significant indicators from the
array of information in order to solve a different class of problems.

In particular, the following information is needed for risk management tasks:

— technical state of vessels and their operational characteristics;

— frequency of technical equipment failures;

— technical data of the hydroacoustic equipment;
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— casualties and fishing accidents;

— characteristics of stability and floodability of vessels;

— crew qualifications;

— hydrological and meteorological characteristics of navigation areas and fishing grounds;

— physical and chemical features of the cargo (for example, fish meal), etc.

An analysis of the dynamics of changes of these indicators, their relationships and
sustainability will allow to assess (at least qualitatively) the degree of risk and the presence of
risk factors. Thus, indicators containing information about threats to navigation, fishing or
other activities are called as “risk indicators”.

The use of the risk indicators has the purpose of informing the company's management about
the current situation and possible threats in the foreseeable future. A risk indicator reflects the
presence and characterization of a particular risk factor. In this regard the special interest has
so called “advanced indicators of risk”™ i.e. they indicate the presence of risk factors before the
occurrence of the risk events.

The effective risk management has to be based on complete and reliable information, the
structure and content of which are satisfied to the conditions of minimality and sufficiency.

Formation of the structure of the risk management system

An example of such an organizational structure of the adaptive risk management system (the
state structure of the Russian Federation) is demonstrated in Figure 3. The formation of the
risk management system structure can be realized in three variants.

The first option is creation the conditionally-permanent risk assessment and management
team in the concrete fishing company and supposes:

— the company has at least one highly qualified specialist who is trained in the risk
management;

— availability and permanent updating of the database on accidents and risks;

— availability of methods for assessing and managing risks as well as calculating their
acceptable level.

The second option means delegating functions of the risk management to an outsourcing
structure (for example, to the regional information—analytical logistics centre). This case the

company has to:
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— get rid of the need to perform complex actions for the risk management, database
formation, monitoring, etc.;

— save the cost, because the implementation of certain functions by own staff can be more
expensive (for example, the formation of databases);

Internet technologies allow to organize efficiently the execution of relevant functions, as well
as remote accessing and transferring of large amounts of data.

The third option is a mixed version of two first options.

External sources | Super-system  |g—p External
of information — environment
‘—P Head of a fishing company 4—|
F 9
> Deputy Head — Security  [¢—
F 9
v

Fishing/transport vessels
Monitoring. Analysis

Y t h 4

Navigation service. Catching/shipping Engineering and ship
Monitoring, service, service,

& : F Y
Information subsystem of the

company.
Databases. incl. accidents and risks.

F
h J
F
h 4

Y
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Figure 3. Organizational structure of the risk management system of a fishing company on the

principle of conditionally-permanent functional cooperation

The “Super-system” is here the Federal Agency for Fishery is a hierarchically superior
management structure that performs the functions of an “ideologist” and a controlling body,
on the one hand. On the other hand, the functions of the “Super-system” should include the
provision of the methodological and resource assistance to fishing companies in the
organization of work on the risk assessment and management.

The “External environment” is the set of objects and entities which can interact directly or
indirectly with the fishing company, fishing and transport vessels. The “External
environment” can have both positive and negative effects on fishing and transport vessels and
companies. The influence of the “External environment” factors should be studied and taken

into account for the risk assessment and management. “External sources of information” are
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any sources external to the considered object. The information can be very useful for solving
both production problems and the navigation safety and the risk management. The head of the
fishing company, as the person responsible for the activities of the company as a whole,
exercises the general management.

The scheme of functioning of the risk assessment and management system is presented in

Figure. 4.
W Monitoring Information Controlled
Information about > ' d [+ " it [
emergencies an storage uni
emergencies and risks risks. Database parameters
F 3 T
Analysis and Impact and Fishing
recommendations |—* decision making [ / transport
block block vessels

Figure 4. Main elements of the risk management system

Information support of the risk assessment and management system

Information relating to the following types of risks is primarily important in the context of the
risk management:

— natural risks which include risks associated with the elemental forces of nature;

— transport risks are risks associated with the carriage of goods by sea transport, in particular
navigational risks of vessels collisions, grounding, damages of the propeller-steering group,
berths and vessels during mooring, etc.;

— risks of loss/damage of cargo during transportation;

— fishing risks associated with industrial fishery;

— anthropogenic risks;

— ecological risks.

The calculation of probabilistic assessments of the occurrence of emergency situations and the
risk realization is based on the use of expert assessments and statistical data on accidents,
losses of catch, cargo, causing any damage. In order to use the accident statistics it is
necessary to reflect in the investigation of accidents: the type and purpose of the vessel; time
and place of the accident/emergency, season and environmental conditions; what actions were

taken to avoid and/or reduce damage. As a result, it is necessary to clearly define the chain
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“conditions - causes — effect”. It is advisable to describe the scenario of an emergency.
Scenario analysis will help to obtain information that will be useful in the future.

Information on accidents and other emergencies will have the greatest practical importance if
there is the presence of a representative sample. Data should be differentiated by fishing
grounds, navigation areas, types and purpose of vessels, the season. It is necessary to have
data on the number of vessels at the fishery or the navigation area to calculate probabilistic
risk assessments. It will allows to calculate the frequency or expectation of the occurrence of
the emergency/risk.

It becomes necessary to create integrated databases because the sample has to be
representative for calculating probabilistic estimates based on retrospective statistical data.
Such databases can be created at the level of large fishing companies, regional information
and analytical centres, governmental and international structures. At the same time databases
of the lower levels has to be integrated into the databases of the upper level. It opens up real
opportunities for creating a representative database and using past experience for solving
practical problems, studying and researching it and using statistics to calculate probabilistic

assessments of risk situations, identifying risk, studying cause-effect relationships, etc.

Conclusion

The risk management in the industrial fishery is closely related to managing the safety of
catching, towing fishing gear, interacting with other vessels, transporting raw materials and
fish products. The risk management system on the fishing fleet is a set of interrelated
processes and operations aimed at achieving a single goal: the risk reduction.

The most important processes and operations in the risk management system are: monitoring
fleet operating conditions and risks that occur or may be possible; risk identification; risk
analysis; development and planning of measures to eliminate or reduce the level of risks;
organization and control over the implementation of measures to eliminate or reduce the level
of risks; an analysis of the effectiveness of planned activities and their remote consequences;
an analysis of already implemented activities; generating files of positive achievements and
negative experiences; a factor analysis of risks based on retrospective data and expert
estimates; training specialists for the risk management.

Thus, the risk management system allows fishing companies to predict the occurrence of risks

and assess their consequences, to plan transportation taking into account possible risks,
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developing measures to reduce risks, to monitor risks at all levels and make rational decisions

in case of an emergency.
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Abstract

Safety operations onboard ships and onshore terminals in hazardous processes required
the human element to be aware of the operational risks. Since the concept of human error
has exposed ample arguments. An overview of the human element’s failure is essential
because the major provenance of accidents is human errors even there are many
conventions and codes to reduce the petition errors. Human Reliability Assessment
(HRA) techniques is a theoretical framework to assess human actions for predicting the
potential human error probability (probability of failure) of a certain given task or
operations’ scenario. Accordingly, surveillance of the human performance through an
operation “task steps and sub-steps” is vital. The Cognitive Reliability and Error Analysis
Method (CREAM) tool is the second generation of HRA which offers a practical
approach to both performance analysis and error prediction. CREAM essentially deals
with the difficulties of human attention during an action control in the context of human
organizational and technological issues under the impact of cognition (competence).

This paper reveals the importance of predicting human errors for keeping lives, by
applying the HRA CREAM tool to critical safety tasks onboard ships (lifeboat drilling
process). In addition to introducing a newly developed software based on CREAM tool
“prospective phase” for monitoring the human performance during the task steps and sub-
steps to enhance and expect the human failure points during the process by collecting the
expert’s opinions and utilizing the software then acquires the process quantitative and

qualitative results.

Keywords: HRA — CREAM — CPCs — HEP.
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1- Introduction

Seas play a crucial role in dominating history, registering both the destiny of nations as
well as the societies in the world’s most populated and economically vibrant regions.
Thus the significance of the seas in the development of societies and economies of
regions is immense. Seas also acted as a duct for several events that dramatically altered

the socio-economic development in several regions throughout history.

The shipping industry system is four times riskier than air transport causing. Over the last
four decades, the shipping industry has focused on developing ship structure and the
dependability of ship systems in order to decrease the rate of accidents and increase
proficiency and productivity. Human elements are contributing in all life times of most
technical systems, from design, construction, operation, management, conservation, and
system upgrade. Humans have a tendency to make mistakes and it is repeatedly said: “to

err is human™ (French et al, 2009).

It is obvious that accidents and shipping causalities have been strongly influenced by
human errors, as either unintentional or intentional breaking of the rules that have the
potential to lead to catastrophic failures. The International Maritime Organization (IMO)
has a glorious role in reducing human errors. This occurs by implementing the
International Safety Management (ISM) code, and its required procedures, Standard
Training, Certification and Watchkeeping (STCW) convention, and other related
conventions. Conversely, the annual Overview of Marine Casualties, incidents by
European Maritime Safety agency (EMSA), and the statistics of the International Union
of Marine Insurance (IUMI) revealed that there are sever maritime casualties, still

occurring, that causes loss of lives and properties.

Since the human factor is one of the main concerns of total safety standards, the HRA
could be applied to improve an inclusive understanding of human action in context as
required in the shipping industry domain. Moreover, it is the way to recognize how
reliable the operator to achieve a given action without failure and estimate the probability

of human errors for a certain task or operation. Applying the HRA is considered a
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sophisticated tool to minimize human errors particularly for a maritime high-risk, critical,

operation that evolves causalities, pollution, and loss of lives (Rashed, 2019).

As it is necessary to account for reliability in relation to cognition rather than manual
action. Some extent may be reasonable to describe the likelihood that a manual operation

will succeed or fail in the same way that a first-generation HRA does.

CREAM is what so-called second-generation human reliability tool that offers a practical
approach to both act analysis and error prediction. In this tool, human error is not
considered to be arbitrary but formed by different issues such as the context of the task,

“physical/psychological situation of the human operation and time of day”.

This paper reveals the fundamental of the CREAM tool, propose a model based on
CREAM, created software, and apply the model on an example of critical safety
operation task utilizing qualitative method (Delphi Method) in collecting the expert
opinion for both versions of the CREAM tool.

2- Background

CREAM is initially established from the Cognitive Control Model (CoCoM), and offers
an applied approach to both performance assessment and error likelihood. Moreover, it is
used as retrospective and prospective assessment method and it distinguishes between
actions (Phenotype) and possible causes (Genotype) (Hollnagel, 2005).

HRA tool CREAM has been developed by Hollnagel (1998). It represents a second-
generation HRA tools with developed applicability and accuracy compared to most of the
first generation tools. HRA was comprehensively studied in recent years by many
researchers. Hollnagel et al. (2004) have defined the development of the basic screening
version in CREAM, whereby a rating of the performance circumstances can be used to
calculate a Mean Failure Rate directly without appealing the concept of human error. The
method is to derive the failure probability directly from a description of the context in the
form of Common Performance Conditions (CPC).

Yoshimura et al. (2014) introduced research that used CREAM, a retrospective phase to
clarify how ample the influence conditions have on the human acts and the dependencies
between CPCs, even these conditions change across domains, the CPCs will apply
differently to domains other than the nuclear industry.
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The authors compared the nuclear industry and the maritime industry, there are
significant differences in the influence the work environment has on behaviour and
human performance. Therefore, the dependencies between CPCs and priority are now
evaluated according to the expert judgment of each domain and questionnaire survey for
the Officers of the Watch (OOWs), including OOWSs on training ships in cooperation
with the National Institute for Sea Training, Japan.

De Felice et al. (2013) presented modeling application for the CREAM tool which is a
very promising tools in order to manage the “human factors” in production process;
considering that most of the production processes are made by the combination of man
and machine.

On the other hand, Jianxing et al, 2014 presented in their paper CREAM tool taken into
account the characteristics of shipping operations and introduced weight analysis of
modified CPCs that suitable for shipping operation then developed quantitative model
based on CREAM tool and apply it to case study of analyzing the human reliability of the
crew on board of an ocean going dry bulk carrier.

Akyuz et al. (2015) introduced in two studies application of the mentioned HRA tool for
a type of maritime operations. The basic and extended versions of HRA CREAM tool,
furthermore, Akyuz et al, (2015) answered the question “why used CREAM?” The
results of the study showed the real performance reliability.

However, the used CREAM was in a narrow sector in addition to applied the tool to only
single operation, and the authors did not created modifications for the use of the tool to
reduce the time of applying it. While, Shuen- Tai Ung (2015) illustrated a new CREAM
tool utilizing Fuzzy logic and introduced a modified framework capable to resolve
difficulties based on under the classification of rule-based approaches of traditional way.
Shuen (2015) presented new adaptive model for using CREAM by fuzzy logic for
dealing with human failures on board vessels where technological, environmental and
social factors are emerged. The usage of CREAM in maritime domain is still disclosed
and weaken the applicability of such an approach. The results acquired are consistent
with the principles evolved from the axioms since the outcomes are sensitive to the minor
alterations of input data and weights.

In addition to the proving that CREAM tool is capable to produce reliable risk outcomes

once applied in different fields in which the probability intervals may vary due to its
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flexibility, it seems promising that the CREAM tool can be applied to other industries
with confidence.

Akyuz and Celik (2015) used the results of De Felice et al, (2013) and Jianxing et al,
(2014) then introduced a research of a very critical, potential hazards operation “loading
Liquefied Petroleum Gases (LPG) tanker” during these process stages, human reliability
(operation without failure) plays a crucial role in maintainable transportation of such type
of cargo.

Sana et al. (2017) introduced CREAM as one of the second-generation HRA tools used to
evaluate human reliability; they illustrated how it has a strong, detailed theoretical
background that focuses on the important cognitive features of human behavior. The
study revealed the significance of CPCs, woke environment, and the time available for
work were among the most important factors that reduced occupational performance.
Zhou et al (2017) presented risk assessment study of spill accidents of LNG carriers
handling operation based on fault tree assessment and CREAM HRA tool taking into
account various uncertainties caused by lack of data in human reliability quantification.
Hogenboom (2018) presented a comparison research of human reliability analysis
methods.

Zhou et al (2018) proposed a quantitative HRA model based on fuzzy logic theory,
Bayesian network, and CREAM for the tanker shipping industry. The CPCs in
conventional CREAM approach are custom-modified to better capture the salient aspects
of the situations and conditions for on-board tanker work. Human Error Probability
(HEP) is obtained from memberships of the control modes and the results of Bayesian
network reasoning.

Rashed (2019) proposed a model based on CREAM used for predicting HEP in shipboard
a safety critical operation utilizing a created software.

3- The Concept of CREAM Tool

CREAM inspects the environmental context in which humans operate and evaluate
actions utilizing a difference between competence and control (competence discusses
what a person can do, while control refers to how competence is applied). There are two

versions of CREAM to calculate human error probability basic version and extended
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version. Basic version offers a primary screening of human error, to realize the
probability of error. While extended version uses the outcomes of basic version to obtain
the detailed value of the probability of error. CREAM introduced nine CPCs.

CPCs constructed the basis of identifying the condition of likely performance. The
features of the different conditions were revealed by four control modes (Scrambled,
Opportunistic, Tactical, and Strategic).

The assessors use to find out the score of CPCs for a certain task by counting the number
of reduce, not significant, and improve performance reliability which is stated by

Zreduce, Znot significant, and Zimprove-
The Context Influence Index (CII) which is equal to Y reduce minus Y improv€ Of CPCs scores
Cll = Y reduce — Y improve  (Akyuz, 2015).

The values of CIl indicate the control modes through using table (1),and graphically
Fig(1), if the score of CPCs is not significant, i.e. there is no effect upon human

performance reliability, so it can be discounted and ignored.

Table (1) CREAM Control Modes and its values

Control modes HEP Interval Cll values Control modes descriptions

The strategic mode provides a more efficient and robust

Strategic 0.00005< HEP<0.01 "fto-4 act and may consequently seem the ideal to strive for.

Performance typically follows planned procedures

Tactical 0.001 <HEP<0.1 Stol while some definite deviations are probable.
e The person does very little planning or anticipation,
Opportunistic 0.01 <HEP<0.5 2105 perhaps because the context is not
clearly understood or because time is too constrained.
In scrambled control the choice of next action is in
Scrambled 0.1<HEP <1.0 6109 practice irregular or arbitrary. Scrambled control

illustrates a situation where there is slight or no
thinking involved in selecting what to do.

Source: NASA, 2006 & Akyuz, 2015
3.1- CREAM Basic Version

The CREAM tool basic version is utilized to evaluate the overall human acts reliability.
Its outcome is a generic appraisal of CPCs probability for the whole task, this result is
used in the extended version estimation, if the probability of error is not accepted, to take
a closer look at the parts of the task that should be inspected more specifically, in order to
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provide a probabilistic estimation. The basic version of CREAM divided to three main

steps:

= |dentify the task
=  CPCs Evaluation

= Find the control mode error interval determination
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Fig (1) The relationship of each CPC and COCOM.
Source: (Xuhong et al, 2008) (Rashed, 2016)

3.2- CREAM Extended Version

The extended version of CREAM recognizes Error Modes of the four cognitive functions
(observation, interpretation, planning, and execution). Extended version of CREAM is
essential in cases where the general action probability of the basic method is
unacceptably or when the uncertainty is large and intolerable (Hollnagel, 1998).

In the extended version, the task requires to divided the Task into sub-tasks or sub-steps
each sub-step can be matched to one of fifteen pre-specified cognitive activities and
identify Cognitive Failure Probability (CFP) type for each sub-task, then use the

following equation to quantify it.

Cll =%, PII 1)
PIl of CPCs, which must have adjusted by expert judgement,
CFP = CFPy x 10 026C1 (2) (Akyuz, 2015)
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The extended version contains the following steps:

= Cognitive Profile Construction: Finding the values of Performance Influence
Index PII, then construct a table include the CPCs and the values of PII for each
main step of the task count on the results of Basic Version before utilizing
equation (1)

» Finding Human Error Probability: Identify the cognitive activities, generic
failures type related to the cognitive functions, which selected from a list of
failures, CII for each main step of the task has been found, so using equation (2)
using nominal CFPo to find the adjusted CFP. The main purpose of this step is to
state the Cognitive Profile considering the dependences between cognitive
activities and Contextual Control Model (COCOM) (De Felice et al, 2013).

* Finding HEP: It will be beneficial to construct a table collect the assessment
task’s sub-steps elements (sub-step — cognitive activity — cognitive function —
generic failure type — nominal CFP or CFPo — CFPagjusted) Of the extended version.
To use the tool, it is essential to follow the proposed diagram illustrated in Fig. (2)
box diagram

4- CREAM MHEP Assessor Software.

To use the CREAM HRA tool with the explained procedures framework (model) it takes
a long time and exerted effort to assess operation task for estimating HEPs for decision
making. Therefore, it is essential to create a software as an assistance in prediction of
HEPs, and to ease the procedures in practical usage.

CREAM MHEP Assessor Software is built using programing code ‘“Node.js” and
modules directly from browser and also use web technologies, rapid prototyping solution
for user interface design. Node.js is a framework for building desktop applications with
HTML, and JavaScript. The CREAM supporting software tool is based on CREAM HRA
tool “prospective phase” with CPCs suitable for shipping industry domains. It contains
the basic version and extended version of CREAM tool.
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4.1- The Limitation of the MHEP Software
The CREAM MHEP Software is designed mainly to utilize with shipping industry

domain working environment particularly safety and ship board critical operations, if

required to use with another domain it needs a further re-adjustment.

5- Application Based on CREAM Tool Utilizing MHEP Software.

5.1- Lifeboat Drilling Task

Ship crew members training for abandon ship using life boats attached to gravity davits,

and lowering the boat for a specific job under normal circumstances and good weather

condition which changed to moderate with light swell when recovering the boat on day

time drill. Table (2) contains accidents with significant impact of life boat fall during

routine drill which have results of severe injury or loss of lives.

Table (2) Life boats drill accidents

Ship Name Ship Type | Ship Flag Accident Causes Accident Date | Result
Harmony of .
the sea Passengers | Bahamas, Recpvery of I|f_eboat Sep 2016 1 died
During boat drill
Norwegian . .
Recovery of lifeboat 1 died
Breakaway Passengers | Bahamas, Routine rescue drill July 2016 3 injured
Nagato Life boat Recovery -
Reefer Panama Abandon ship drill Apr 2014 1 injured
Thomson Recovery of lifeboat .
Majesty Passengers Panama During boat drill Feb 2013 5 died
Saga Sapphire Passengers Malta Rec_overy of Ilfebqat March 2012 2 injured
During lifeboat drill
Rescue Boat Recovery
Tombarra RO-RO Fall. Stop of electronic
Car UK proximity switch during Feb 2011 1 died
Carrier, monthly regular
launching drill
Velox General Isle of Man | Boat Fall During -
Cargo (UK) regular launching drill Sep 2009 2 injured
Stena .
N RO-RO Life boat Recovery -
Britannica Passengers UK Abandon ship drill May 2007 1 injured
St. Rognvald Dry cargo UK Recovery of lifeboat. Oct 2003 5 injured

Source : MAIB (2018)
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Table (2) also reveals the significance of the operation task, even with different type of
vessels and different flags. The task is prepared according to Hierarchical Tasks Analysis
(HTA).

The Task Main Steps and Sub-steps in (HTA)

AS1 Prepare to abandon ship
1.1 Switch on the alarm.
1.2 Start announcement for abandon ship.
1.3 Report the situation to the crew.
AS2 Gathering at muster station.
2.1 Check that all crew gathered at muster station.
2.2 Check that all crew put on lifejackets correctly.
2.3 Announce a short brief all to crew for abandon ship procedures.
2.4 Confirm that crew fully understand the procedures.
AS3 Launch the Lifeboat.
3.1 Start the boat engine, close the drain plug, and put the boat ruder to the
seaside.
3.2 Check that the painter is rigged in a correct manner.
3.3 Check that the harbor pins are out.
3.4 The gripes should be slipped and any triggers checked to see that they are
Clear.
3.5 Winch man lowers the boat down to the embarkation deck.
3.6 Check that the over side is clear, then lower away by lifting the brake handle.
3.7 The bowsing in tackles should be rigged in such a manner that the downhaul
is secured in the boat.
3.8 The two men in the boat slip the tricing pendants once both ends of the boat
are securely bowsed in.
3.9 Embark the Crew, and seated as low as possible in the boat.
3.10 Ease out on the bowsing in tackles to allow the boat to come away from the
ship’s side.
3.11 Let go the tackles from inside the boat and throw them clear.
3.12 Winch man lower the boat with a run.
3.13 Release the boat from the lifting hooks and clear the ship.
AS4 Boat Recovery.
4.1 Secure a wire pendant to an accessible point on the davit arms.
4.2 Take extreme care to ensure that the strop and the wire Pendant with any
shackles used, are of sufficient strength.
4.3 Put nylon strop on lifting hook of the boat.
4.4 Retrieve the boat falls at deck level and nylon rope strops shackled to the
linkage from the floating blocks.
4.5 Fit both nylon strops over the lifting hooks, fore and aft in the boat.
4.6 Hoist the boat clear of the water until the floating blocks are ‘block on block’
with the davit head.
4.7 Cut away or work free the nylon strop when the strop becomes slack.
4.8 Walk back on the fall and secure linkage over the wire pendant on to lifting hook.
4.9 Detach pendant at davit head.
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4.10 Make a check to the boat, davit wires, total links before secure (Seamanship

Techniques).

6- The Results of Basic Version

Contain results summary of estimated weights of CPCs collected by expert’s judgment

opinionnaire during the interview and processed by CREAM MHEP Software, for the

operation task’s four main steps. Fig. (3) (graphically fig 4) contains relationship between

the four main steps and the calculated results of CIl values, control modes, and HEP

intervals of the four main steps based on the CPCs levels collected by expert’s judgment

opinions that were entered into the software after the compilation.

NO

AS1

AS2

ASS

AS4

MAIN STEP L IMPROVED ZREDUCED cil
Prepare to abandan ship -3 1 2
Gathering at muster station -3 1 2
Launch the Lifeboat -3 1 -2
Boat Recovery -3 1 -2

Cll YALUES CONTROL MODES

-ite 1 Tactical
-ite Tactical
-3to1 Tectical
-3to1 Tactical

HEP INTERVAL

0.001<HEP<0.1

D.001=HEP=0.1

0.001<HEP<0.1

0.001<HEP<0.1

Fig (3) The Results of Basic Version.
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Fig (4) Graphical screening of the basic version results.
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The results of basic version of the task four steps are “Tactical” control modes. The
control modes HEP intervals is (0.001<HEP< 0.1), as shown in Fig. (3), and according to
Table(1) this means “the performance more or less follows planned procedures, but some

variation is still possible also the task is of critical grade that means it needs a deep

analysis.

7- The Results of Extended Version

The extended version results are shown in Fig. (5) which illustrates the value of four
main steps ClI according to equations (1&2), the all steps relations and dependences

collected by expert’s judgment opinion. The table shows HEPs for the four steps, and the

potential HEP of the whole operation task.

CODE MAIN STEP Cll

AS1 Prepare fo abandon ship 2R
A2 Gathering at muster siation 26
ASS Launch the Lifsbost -26
AS4 Boat Recavery 26

Potential Human Error Probahbility

RELATION

Serial Relation

Serial Relation

Serlal Relation

Serial Relation

Serial Relation

Main Steps HEP

DEFENDENCE

Low Dependency

High Dependency

High Depencericy

High Dependency

High Dependency

RULE

1-T1(1-vale ;)

Maximum Value

Maximum Value

Maximum Value

Maximum Value

HEP

14E-3

4282

42E-2

42E-2

42E-2

Fig. (5): The Results of Extended Version.

The following Figs (6), (7), (8), and (9) show each main steps of the task and its sub-steps

HEP values as curves after assessment by the software.
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Fig (6) Main step AS1 and its sub-steps
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Fig (7) Main step AS2 and its sub-steps
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Fig (8) Main step AS3 and its sub-steps Fig (9) Main step AS4 and its sub-steps

8- The Task Results analysis

In the view of calculated HEP values, Fig. (5) reveals the potential HEP value of the
whole operation task (extended version) is 4.2E-2, the software graphic result shows that
the first main step (AS1) is comparatively low HEP, in comparison with the others steps,
because there is less contribution of human elements in the preparation to boat drill, this
makes the human error is less and serial relation between the main step (AS1) and its sub-
steps with low dependence.

On the other hand, the other three main steps are equal in the potential HEPs and
comparatively high as the number of crew members involved is greater in addition to the
crew duties particularly the operation task at day time i.e. the human errors expected is
higher than main step (AS1).

Fig. (6) shows the relation between the sub-steps and its HEP values of the main step
AS1 that contains sub-steps (AS1.1) Switch on the alarm, and (AS1.2) “Start
announcement for abandon ship”. Both steps look comparatively higher HEP values, but
the HEP of its Main step is low.

Fig (7) illustrates main step AS2 “Gathering at muster station”; it is important for the
operation to ensure that the crew understand the operation procedures to complete the
operation with satisfactory level. For this reason, the expected human failure and HEP of
sub-step (AS2.4) is drastically increase and skill based errors are expected. On the other
hand, the other three sub-steps (AS2.1), (AS2.2), (AS2.3) HEP are law.

Fig (8) shows the main step (AS3) “Launch the Lifeboat” it is important step because the
correct and safe procedure to launch the lifeboat is the core of whole operation that is

why the expected HEP is nearer to the value of operation task HEP. The sub-step (3.2)
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“Check that the painter is rigged in a correct manner.” and sub-step (3.3) “Check that the
harbor pins are out” those two steps pertaining to the boat safety lowering process as a
result Knowledge-Based Mistakes and Skill-Based Errors expected that’s why the HEP
expected to be higher than the rest sub-steps HEPs.

Table (3) and Fig (10) conclude the sub-steps which have higher HEPs, and the sub-steps
(AS2.4, AS3.2, AS3.3, AS4.2, and AS4.5) are more critical because the values of HEP of
each is approximately equal to whole HEP of the whole task, that mean the probability of

the task failure are confined in these five steps.

Also Fig (9) which illustrates main step (AS4) during the boat recovery, there is very
important sub-step (AS 4.2) “taking extreme care to ensure that the strop and the wire
pendant with any shackles used, are of sufficient strength”; there are many accidents of
boat fall caused by unsuitable shackles, and the expected HEP of this sub-step is equal

(4.2E-2) the same value of the excepted operation task HEP.

The table (2) reveals that the majority of lifeboat drilling fall accidents during boat
recovery, specifically sub-step (4.2) “Take extreme care to ensure that the strop and the
wire Pendant with any shackles used, are of sufficient strength”, and sub-step (4.5) “Fit
nylon strops over both lifting hooks, fore and aft in the boat”. (even its HEP is
comparatively low in and sub-step 4.5). The boat falls accidents of M/V Thomson
Majesty, and M/V Harmony of sea occurred as a result of the mentioned two sub-steps
(MAIB, 2018).

Table (3) Sub-steps with comparatively high HEPs

Sub-steps Sub-steps HEPs
codes
AS2.4 Confirm that crew fully understand the procedures. 4.2E-2
AS3.2 Check that the painter is rigged in a correct manner. 4.2E-2
AS3.3 Check that the harbor pins are out. 4.2E-2
AS4.2 Tgke extreme care to ensure that th_e_strop and the wire Pendant 4.9E-D

' with any shackles used, are of sufficient strength. '

AS4.5 Fit nylon strops over both lifting hooks, fore and aft in the boat. | 1.5E-2
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Fig (10) Sub-steps with comparatively high HEPs

By studying the causes and final flag state reports of the ships in table it was found that
the majority of accidents occurred through sub-step (4.5) and sub-step (4.2) illustrates in
the table (3) as comparatively high HEP results from the assessment of the task through

the expert’s judgement opinionnaire.

The whole results of the task revealed that the assessment can improve the level of safety
training courses as well since studying the most critical steps or sub-steps of safety or
shipboard operations tasks that require mitigation is very essential to modify such
courses. Moreover, The CREAM HRA tool presents additional standards for safety
procedures, awareness, and skills to build the safety culture and shipping organization
safety strategies. The CREAM HRA tool is a prospective way for predicting the potential

errors before commencing a critical safety task or scenario.
Conclusion

Human errors still the major causation of the ships accidents with the fast rate of
development of the shipping industry and the technology of operations, and there is no
database even national or regional counting the human errors in a suitable taxonomy.
HRA has been used to update safety and risk-based decision-making in many industries
for years, and a variety of tools have been accepted it remains a divisive area, it would
deliver a practical power, and resource-efficient tool to the assessment and improvement
of human reliability.

The CREAM HRA tool presents additional standards for safety procedures, awareness,

and skills to build the safety culture and shipping organization safety strategies. The
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model Based on CREAM provides benefits to ship operators as an indicator for crew
performance reliability and human error reduction tool onboard ships. Furthermore, the
model is developed in a sequence that provides an integrated approach to increase the
safety and effectiveness of safety and shipboard operations. The paper illustrated the
utilization of the introduced model through CREAM MHEP Assessor software by

applying it to the lifeboat drill process as a safety-critical shipboard operation task.
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Towards Global Maritime Professionals (GMP) Development
Dr. Angelica Morales Baylon (MAAP - Philippines)
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ABSTRACT

Sustainable Development (SD) in Maritime Education and Training (SDiMET) can be seen as an innovative
approach towards global maritime professionals (GMP) development. This IAMU funded study primarily
reveals the perspectives of maritime representatives (i.e., presidents, administrative officers, leaders, and
teachers) and maritime students on various areas of sustainability. The study looked into the conception and
attitude towards SD, the awareness and commitment to SD, institutional measures to address SD, research
and innovation of the Institution related to SD, and prioritization of SD in the maritime higher education
institutions (MHEIs). A mixed-method approach to research was carried out with data obtained from the 73
institutional representatives and 405 students (from 31 IAMU members from 17 countries) involved in the
study. Results suggest SD implementation in maritime higher educational institutions (MHEISs) are less than
ideal and therefore needs improvement. Nevertheless, SD is of significant importance and has a place of
high priority for MHEIs. However, barriers to the optimal implementation of SD principles in maritime
higher educational institutions need to be strategically and committedly addressed. Using the S-D-I-M-E-
T acronym for easy recall, MHEIS are encouraged to: S- Supervise campus by institutionalizing SD; D-
Develop a team culture of Men and Women for sustainability roles; I- Incentivize or provide incentives to
people’s SD initiatives; M- Mix or integrate SD principles into disciplines, policies, procedures, curriculum,
and practices ; E- Execute and Evaluate sustainable initiatives & projects; and T-Train people for
sustainability. The paper ends with conclusions and other recommended actions in navigating the future of
MET for sustainability and GMP development.

Keywords: Global Maritime Professional (GMP), Maritime education and training (MET), Maritime
higher education institutes (MHEI), Sustainable Development, Sustainable Development Goals (SDGs)

INTRODUCTION

In general, sustainable development (SD) is defined as a development that provides for the needs
of the present while considering the ability of future generations to meet their own. Today's
buzzword as the United Nations promulgated its 17-point Sustainable Development Goals (SDGs)
primarily for poverty eradication, environmental protection, and prosperity assurance for all.
Sustainability is a learning process that encourages transformative learning, the capacity to
challenge existing patterns and worldviews, construct new knowledge collectively, rethink current
practice, and critique and examine sustainability issues (Sterling, 2001 as cited by Cebrian et al.
(2013). It is supported by three (3) pillars: economic, environmental, and social. Economic
sustainability promotes financial capacity and quality of life improvements thru activities such as
job generation and enhancement of business enterprises. Environmental sustainability deals with
the capability of an institution to exist within the means of natural resources. Social sustainability
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is the ability of an organization to continually achieve excellent social well-being by ensuring the
protection and promotion of human rights, gender equality, health, good governance, and others.

All sectors of society, including the educational sector, cannot thrive without keeping sustainable
development in mind. Education for Sustainable Development has been an emerging research
area, where much research has been conducted in integrating sustainable development in education
(Barth & Rieckmann, 2016; Barth & Timm, 2010). However, in their analysis of higher education
for sustainable development (HESD), Barth & Rieckmann (2016), concluded that HESD research
i1s predominantly descriptive and only partly meets high-quality research standards. Moreover,
integrating sustainability into higher education needs a re-orientation of teaching, learning and
traditional approaches. Also, it is essential to advance innovative case studies to move higher
education for sustainability forward to address the many changes in different disciplinary and
cultural settings (Barth & Rieckmann, 2016). In a similar conclusion, Prylipko (2013) stated that
the application of the sustainable development paradigm in the maritime sector seems to be
problematic as there is no consensus among maritime experts on how it should be defined. She
added that SD in maritime education and training (MET) needs re-orientation, resource allocation,
and capacity building to implement sustainable maritime development.

Seafarers in the shipping industry are required to be in a continual state of education and training
to ensure that they are up-to-date and well-versed in the current trends surrounding their duties and
responsibilities aboard ships plying international waters. With this continual growth mind-set,
professional development in the shipping industry is continually pursued. Seafarers are
continuously required to hone their knowledge, skills and attitudes to have a positive outlook and
perform their jobs more effectively and efficiently. Maritime higher education institutes (MHEIs),
therefore, play a significant role in providing the shipping industry with the competitive and
excellent maritime professionals that are to form the backbone of the maritime field. In this
context, the International Association of Maritime Universities (IAMU) has recently (July, 2019)
launched its leading initiative in maritime education and training, the Global Maritime
Professional - Body of Knowledge (GMP-BoK). The aim of the GMP-BoK is to provide MHEIs
worldwide with an outcome-based approach to maritime higher education which, while meeting
the needs of a rapidly advancing maritime industry, also recognizes the jurisdictional and social
context of each individual university. The GMP-BoK ultimately aims to produce maritime
graduates who remain current, vibrant, adaptable, professional and forward-looking so that they
can continuously perform their roles successfully despite the rapid advancements in technology
and the everyday disruptions in social and economic aspects. The following description is provided
for a Global Maritime Professional (GMP).

An individual who is a professional in the maritime industry and who is
equipped with all the relevant technical competencies relevant to their
specific operational role in the industry and as required by international
requirements with high level academic skills including logical and critical
thinking and who — in addition to their technical competency — exhibits a high
level of professionalism and ethical behaviour, human relations skills,
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emotional intelligence and multicultural/diversity awareness and sensitivity.
Such an individual exhibits significant leadership skill and is able to optimally
work with teams and also take personal initiative. They additionally exhibit a
high sense of environmental consciousness and the need for sustainable
practices and have an excellent grasp of contemporary issues affecting the
maritime industry (IAMU, 2019).

From the above description, It can easily be noted that the concept of a GMP is strongly related to
the notion of SD. Note the underlined words and phrases. Furthermore, the GMP-BoK outlines 28
focus areas that underline the knowledge, skills and attitudes (KSAs) required in a GMP. Focus
area number 21 is titled “Sustainable Development” with a number of other focus areas closely
pertaining to SD; e.g. Cultural/diversity awareness and sensitivity; Progressive mindset and
lifelong learning; Environmental awareness, sustainability and stewardship; Professionalism and
ethical responsibility... etc.

The same year the GMP-BoK was launched another closely related [AMU funded joint project was
also concluded; the SDIMET joint research project which aimed to explore the landscape of
sustainable development in maritime higher education. SDIMET involved four IAMU member
universities; the World Maritime University (WMU-Sweden) as project leader, the Maritime
Academy of Asia and the Pacific (MAAP-Philippines), the Arab Academy for Science,
Technology and Maritime Transport (AASTMT-Egypt), the University of Polytechnic Catalunya
(UPC-Spain) with an independent researcher Ms. Alina Prylipko (WMU Report, 2019).

The SDIMET research project primarily aimed to describe the perspectives of maritime
representatives such as administrative officers, leaders, and teachers on various areas of sustainable
development (SD). Also, the views of the students on similar concerns were sought. In addition,
the study looked into the conception and attitude towards SD, the perceived commitment of the
Institution to SD, measures or efforts taken by the Institution to address SD, awareness, and
commitment of faculty/staff and students to SD, research, and innovation of the Institution related
to SD, use of SD in learning, prioritization of SD in the maritime higher education institutions
(MHEISs) and other feedback on SD.

The implications of the findings of the SDIMET project to GMP development are paramount. This
study, therefore, provides maritime higher education institutions (MHEIs) with research-based
information (extracted from the SDIMET project) relevant to making the wise decisions needed
for the sustainable development of campuses and to further inform MHEISs in their quest to develop
innovative plans, programs and curricula as required for the development of future GMPs.

METHODS

This research employs a mixed-method approach that involves quantitative and qualitative research
techniques, methods, approaches, and concepts (Johnson and Onwuegbuzie, 2004). This method
frees the research from extreme Durkheimian positivism restrictions, which tend to focus
exclusively on objectified quantitative information, or Weberian 'Verstehen, " which leans towards
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focusing exclusively on subjective meaning (Manuel, 2011). Like qualitative research, this study
focuses on gaining deep understandings of social phenomena. Quantitatively, the research obtained
numerical data treated with descriptive statistical methods.

The research instruments were developed from a comprehensive literature review on sustainable
development (SD) in general and integrating SD in maritime higher education institutions (MHEI).
The researchers came up with themes and categories, which were then used for further exploration
through surveys and interviews. First, a survey for IAMU institutional representatives was
formulated about various SD-related topics and how their institutions are immersed in these topics.
Then, a second survey was carried out for students of the same IAMU member universities. The
student survey was similar in structure to the first survey but had more student-specific questions.
Finally, for a more holistic picture of the situation in the sampled institutions, a semi-structured
interview of institutional representatives was done on-site and online due to the COVID-19
pandemic.

The survey questionnaires were completed by the respondents online. The research involved 73
institutional representatives such as lecturers, professors, directors, rectors, managers, chief
operating officers, deans, principals, and presidents. The 73 responses gave a 47% response rate
from the 31 TAMU member universities involved in the study.

For the student survey, 405 respondents from 29 institutions in 17 countries were involved in the
final analysis. The group consists of 83% males and 15% females. About 49% came from Europe
and Africa, 39% from Asia, Pacific and Oceania, 6% from the Americas, and the other 6% were
special members. For academic program level, 59% are Bachelor, 15% Diploma, 15% Master, and
two percent (2%) Doctoral. Most 64% have no seagoing experience, while the other 36% have
already worked onboard ships.

All statistical analyses were done using SPSS Version 26.For research ethics, the research
participants were assured that all information is analysed and presented in aggregates, and their data
were used strictly for research reports/publications.

RESULTS and DISCUSSION

The following are results extracted from the two SDiMET surveys involving institutional
representatives and students, along with the results of the interview of the a number of institutional
representatives.

Dimensions of Sustainable Development (SD)

As for the definition of SD, responds mostly coalesce around the definition used in the 1987
Brundtland Commission Report; i.e., "sustainable development meets the needs of current
generations without compromising the ability of future generations to meet their own needs."

It is, interesting to note that when queried for their opinion on the importance of the three different
dimensions of sustainable development; both the institutional representatives and the students
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ranked "environment" first, "social” second, and "economics" third. While SD is a paradigm for
thinking about a future with a balanced consideration of the environment, society, and economy to
pursue advancement and improved quality of life, respondents have shown a bias towards the
environment. While educational institutions may be primarily concerned with the social dimension
given their nature and mandate, the environmental dimension gained primacy. Prylipko (2013)
argued that SD, as a paradigm, is jeopardized by mistakenly considering its three pillars equally
important instead of considering that the economy is a system within society, which depends on
the environment.

On the other hand, Zeeger & Clark (2014) found that despite undergoing a pedagogical approach
that challenged views through discussion, debate, and reflection and provided a balanced view of
sustainability, many students still leaned towards environmentally focused perspective
sustainability. However, Fisher & McAdams (2015) stated that though students, in general,
emphasize the environmental aspects of sustainability, they also have an increasing grasp of the
other dimensions of sustainability. Sustainable development, rightly understood, provides a better
perspective on the any profession and its relation to society, environment and economy. Thus,
ultimately paving the way for the concept of Global Professionals.

Implementation of SD

A majority of institutional representatives (64% ) reported that their institutions were required to
consider SD in their general operations. Almost 70% also claimed that they are required to
somehow consider SD in their curriculum. The majority (83%) indicated that their institutions have
vision and mission statements and accreditation/certification related to SD. However, only 42%
have SD policies and only 53% with institutional social responsibility policies. Only 11% have
signed an SD declaration.

As for students, more than 76% of respondents had a positive commitment to SD and 94% were of
view that inclusion of SD issues in education was quite important. Nonetheless, only 37% were
aware of the presence of any practices or initiatives related to SD on campus.

Sustainable Approaches to Institutional Governance and Facilities

On average, the institutions involved in the study lean towards having no concrete governance
issues and facilities for sustainable development. For example, on a scale of 0-10 (0 being of “not
present” and 10 being “fully present”), a formal sustainability office or position obtained a mean
of 4.77 (with a standard deviation of 3.81) while a formal working group on sustainability had a
mean of 4.67 and a standard deviation of 3.62. Likewise, incentives for staff and students to work
on sustainability were at 4.66 and 4.52 respectively. are not fully present at the time of the research.

Institutional representatives, on average, tend to agree on various governance issues and facilities
for sustainable development. They tend to believe that facilities on campus are designed and built
based on SD principles. Using a 1-5 Likert Response Format (Strongly Disagree to Strongly
Agree), the highest mean rating of 3.94 (with a standard deviation of 0.93) was provided on this
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concern, followed by having clear rules for waste management in the Institution's facilities. On the
other hand, the institutional representatives have neutral views concerning having incentives for
faculty and staff to operate sustainably (mean = 3.24, standard deviation = 0.98), having incentives
for students to work sustainably (mean = 3.28, standard deviation = 0.90), the Institution's
operations leaving only a small carbon footprint (mean = 3.38, standard deviation = 0.99), and the
waste being recycled in the Institution (mean = 3.38, standard deviation = 1.09)

The students' views on the Institution's commitment to SD through various governance issues and
facilities tend to be positive. On the other hand, the institutional representatives' views on use of
renewable energy sources at the respective institutions was limited; only 41% of the 73 respondents
reported their institutions using renewable energy sources, while 29% stated that they are not yet
using such energy sources, and 27% are unsure.

Institutional Measures to address SD in MHEI Operations

Possible institutional measures to address elements of operational sustainable development include
efficient use of water, the greening of institutional campuses, reduction of water, reduction of
carbon footprint, energy-efficient buildings, and effective waste recycling. These measures topped
the list of institutional representatives. However, these actions are not as prevalent as may be
desired.

On a scale of 0 to 10, institutional representatives are a bit neutral on their responses regarding the
effectiveness of their institutional measures to address elements of operational SD. The top mean
of 6.58 (with a standard deviation of 2.03) is on efficient use of water, followed by the greening of
institutional campuses with a mean of 6.28 (with a standard deviation of 2.97). In contrast,
institutions have none or almost no measures for vehicles powered from renewable sources, and
mechanisms tracing the institutional carbon footprints.

Though results are rather similar, students have slightly higher regard towards the institutional
measures to address elements of operational SD. The top mean of 6.72 (with a standard deviation
of 2.96) is on effective waste recycling, followed by water reduction (mean=6.63, standard
deviation=2.82). Like the institutional representatives, the students provided their lowest mean
ratings on vehicles powered from renewable sources (mean=4.49, standard deviation=3.56) and
mechanisms for tracking the institutional carbon footprints (mean=4.84, standard deviation=3.40).

For both groups, an extreme need for improvement can be vigorously pursued using vehicles
powered by renewable sources and mechanisms for tracking the institutional carbon footprints.
Moore (2005) promulgated infusing sustainability into all university decisions, promoting and
practicing collaboration and transdisciplinarity, and focusing on personal and social sustainability.
She also recommended integrating sustainability in university plans, decision-making structures,
evaluative measures, research, services, and teaching components.

As for the presence of policies and institutional procedures on sustainable development, the top
institutional measure, ‘“conferences on SD”, was confirmed by only 32% of respondents.
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“Continuous professional development of human resources on SD” followed by 22% and only 16%
confirmed having “guidance on integrating SD in their institutional operations”.

Faculty, Staff, and Students’ Awareness and Commitment to SD

Results suggest that faculty, staff, and students are not as aware of and committed to SD issues as
may be considered ideal with less than optimal means. While awareness of faculty and staff seems
slightly higher than that of students, direct inspection of mean ratings (5.67 compared to 5.61 as
ranked by institutional representatives) suggests that overall awareness of both groups is quite
comparable. The same may, also, be said about commitment to SD (5.50 compared to 5.46 as
ranked by institutional representatives).

This result supports the finding of Barth and Timm (2011), wherein a high rate of commitment
among the undergraduate students and a sophisticated understanding of the concept of
sustainability towards an innovative approach to educational change was evident.

SD Research and Innovation

The institutional representatives consider research and innovation on SD at their institutions to be
reasonable with mean ratings ranging from 3.47 to 4.04 on a 5-point Likert Response scale.
However, results of surveys for both institutional representatives and students indicate less than
ideal institutional support to research and, therefore, certainly need improvement, especially on
researches that focus on social, economic, and environmental dimensions of sustainable
development.

The most favored statement, "research at the institution is interdisciplinary", obtained a mean of
4.04 (with a standard deviation of 0.81). The lowest mean of 3.47 (with a standard deviation of
1.01), indicating a neutral rating, is on the Institution's support through funding research on
sustainability.

On the other hand, students placed the highest regard on the importance of SD knowledge for their
future professional performance (mean = 4.29, standard deviation = 0.78). In contrast, they gave
the lowest mean rating of 3.37 (with a standard deviation of 1.15) on their personal involvement in
sustainable community projects; a result that clearly indicates much room for institutions to
improve on this area. Hence, the notion of integrating sustainability into higher education not only
needs a re-orientation of teaching and learning and traditional approaches. It, also, is necessary to
advance innovative case studies to move higher education for sustainability forward so that the
many changes in different disciplinary and cultural settings can be addressed (Barth & Rieckmann,
2016).

Integration of SD in the Educational Curriculum.

When asked for their views on the integration of SD in the educational curriculum of their
institutions, institutional representatives, 42% agreed that their institutions integrate SD elements,
to some extent, in existing subjects. For example, certain principles of SD and environmental
conservation may be reflected in existing subjects such as in Marine Pollution.
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Only 13% of respondents indicated providing a stand-alone SD subject in their programs.
Approximately 12% offer a Bachelor’s program in SD, while only 10% offer a Master’s program.
Additionally, both institutional representatives and students had a moderate view on the degree of
sustainability of the materials used for student learning activities with both rating sustainability of
materials at approximately 6.26 (on a scale of 1 to 10).

It is evident that SD is not yet pervasively integrated into the curriculum of the institutions involved
in the study. This result coincides with the findings of Amador et al. (2015) that there is an
increasing number of higher education institutions engaged in integrating SD into their curricula;
however, this has not yet been infused into all disciplines. Also, Fisher & McAdams (2015)
recommended that sustainability programs incorporate a course or series of courses that expose
students to a wide variety of scholarly approaches to sustainability early in the curriculum. Greater
attention should be paid to fully integrated programs emphasizing typical descriptors of effective
sustainability education.

Prioritization of SD in Operations, Curriculum, and Learning Qutcomes.

Compared to other aspects of SD, prioritization in terms of operations, curriculum, and student
learning outcomes are quite highly favored; with a mean rating of 8.11 given by institutional
representatives and a mean rating of 7.73 by students. This finding supports Prylipko's (2013)
study, which promotes education as the most powerful tool to consider to meet the United Nation's
vision of meeting the needs of the present without compromising the ability of future generations
to meet their own. She added that SD in MET needs re-orientation, resource allocation, and
capacity building to implement sustainable maritime development.

With this in mind, it is interesting to note that only a handful of the institutions involved in the
study have already signed a declaration as part of a network related to SD. About 58% reported
being unsure if their institutions are willing to do it, while 37% expressed a positive response to
this SD involvement.

Sustainability development in education should be advanced with the involvement of every
member of the Institution, especially the senior officers. Students may be eager to engage in SD
activities, but it is also crucially important that leading administrators provide top-down support.
Communication is key. It is also essential that the Institution's accountability is linked with campus
sustainability, e.g., greening the campus as part of corporate social responsibility or societal
development involvement (Miiller-Christ et al., 2014).

Overall Implications to GMP Development

The GMP-BoK includes, inter alia, sustainable development, cultural/diversity awareness and
sensitivity, progressive mindset and lifelong learning, environmental awareness, sustainability, and
stewardship, as soft professional elements that maritime students should develop to be successful
global maritime professionals (IAMU, 2019).
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Results of the SDIMET project prove that the inclusion of sustainable development, along with the
above-mentioned SD-related elements, as necessary focus areas to the development of Global
Maritime Professionals (GMPs) is far from arbitrary. Sustainable development, as the results show,
is perceived by both institutional representatives and students to be of high importance. Yet, SD
implementation in maritime higher educational institutions (MHEISs) is less than ideal and needs
improvement. The SDIMET project helps shed the light on the intricacies of SD in MHEIs;
therefore, proving quite important to the GMP initiative.

For one, MHEI students are not only willing, but are eager to learn about and practice SD. They
understand the importance of SD to their future whether it be on a personal scale or professionally.
For most focus areas of the GMP-BoK, working on the affective domain may not be a simple task.
However, results of the SDIMET study show that when it comes to SD students are already
“affectively” on track. Oddly, it is the cognitive domain that requires more attention when it comes
to students embracement of SD principles. Students already embrace the importance of SD. They
just need to learn more about it. This by no means implies that the affective domain may be
neglected. In order to reach higher levels of achievement within the affective domain, students need
also to engage in sustainable practices and activities both on campus and outside.

Secondly, students’ perception of SD mainly revolves around the “environment”. However, they
seem to lack a good understanding of the remaining two pillars, “society” and ‘“economy’.
Therefore, as MHEIs seek to create GMPs, some attention may need to be devoted to these two
areas of SD; especially taking into account the very economic and social nature of the maritime
industry.

Thirdly, the GMP-BoK aims to integrate SD principles in the curricula of MHEIs. With
“internationalism” as one of its two guiding principles, the GMP-BoK does not specify how this
should be achieved. MHEIs are free to introduce SD principles into their existing curricula or
otherwise create a whole new course dedicated to SD. Though, the first approach may seem more
simple and effective, the latter approach may be more comprehensive. By creating a dedicated SD
course, students of MHEIs will surely get a universal sense of what SD means. They will be able
to take a glimpse into the seventeen Sustainable Development Goals, thus, broadening their
understanding of SD. The course should of course, during its later stages, focus on the unique
nature of the maritime industry thus working towards the idea of GMPs.

Finally, in order to produce GMPs who embrace sustainability, students not only need to be
educated on SD; they need to observe, feel and breathe SD. They need to see sustainability being
practiced in every corner of their educational institution; in the curricula; in the conduct of staff
and faculty; and in the institution’s facilities including energy-efficient buildings, the greening of
campuses, efficient use of water, reduction of carbon footprint, effective waste recycling, etc.
Without a whole-institution approach to SD, truly realizing GMPs may become a challenge.
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CONCLUSIONS AND RECOMMENDATIONS

Results suggest that sustainable development is perceived to be of high importance, with
environmental dimension as the most essential, followed by societal and economic aspects, in that
order. Furthermore, the respondents have a fairly high level of understanding of the concept of
sustainability. It can be surmised from the results that sustainability does not simply require an
“add on” to existing structures and curricula, rather, it implies a change of belief in the respondents
(faculty, staff and students) culture, thinking and practices.

Generally, SD implementation in maritime higher educational institutions (MHEIs) is less than
ideal and needs improvement. However, institutional awareness and commitment can be harnessed
to prioritize SD for research, innovation, operations, and curricula.

In navigating the future of MET for sustainability, this study recommends the following action
plans for implementation of MHEIS using the S-D-i-M-E-T acronym for easy recall.

- Supervise campus by institutionalizing SD in short and long-term plans, including
technology, renewable energy, and other green sustainability practices.

- Develop a team culture of professionals (GMPs) for sustainability roles.

- Involve and incentivize faculty, staff and students (future GMPs) whose activities
contribute to sustainability.

- Mix or integrate SD principles into disciplines, VMGOs, policies, strategies, university
plans, decision-making structures, evaluative measures, research, services, and teaching
components including courses, programs and curricula.

- Execute and evaluate initiatives & projects for sustainability and workforce
development.

- Train faculty, staff and students (future GMPs) for sustainability.

It is, also, worth noting the IAMU Tokyo Statement, which requires member universities to
"engage in sustainable university operations and to educate a future generation aware of and
working toward sustainable development in a socially peaceful context, emphasizing the
attainment of global goals such as the current 2030 UN Sustainable Development Goals and
optimal stewardship of the planet." In the light of these realities, the research recommends that
IAMU proactively promote the integration of SD principles among member institutions and that
member university programs and curricula reflect this commitment; an IAMU sponsored SD
declaration perhaps.
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Abstract

This paper delineates an attempt to apply the framework of the Global Maritime Professional
(GMP) as it has been articulated in the 2019 Body of Knowledge (BoK) to an existing program
in order to asses that program, and also to test the navigability of the tables — to see what may
be problematic, and to see how both the program and the BoK could be adapted to address the
future needs of the maritime world. It was hypothesized that the Marine Transportation
Program of CSUMA — embedded as it is within a very large American system of higher
education with many externally-required provisions for general education and other knowledge
acquisitions outside of maritime training — would align quite positively with the criteria and
the levels of achievement stated in the BoK.

By describing the process of mapping an academic program onto the GMP framework it is
hoped that such an endeavor will inform other institutions that are likewise engaged (or
considering engagement) with this project. Furthermore, recommendations will be identified
for improvement of the program under scrutiny, the mapping process, and, perhaps, the
framework itself for continuous future improvement of the educational development of the
maritime professional.

Keywords: Global Maritime Professional, Maritime Education and Training

1. Introduction

One of the International Association of Maritime Universities’ foundational and fundamental
goals was to provide a universal, coherent, international curriculum for maritime education
and training. [1] The past two decades have seen several iterative but aborted attempts to
deliver on this goal. A few studies are cited in the Book of Knowledge itself —“The
Harmonization of European Maritime education and Training Skills (METHAR), the
Thematic Network on Maritime Education, Training and Mobility of Seafarers (METNET),
and The Skills and Competences Development of Future Transportation Professionals at All
Levels (SKILLFUL) — but there have been several IAMU articles and presentations on this
topic as well [2]. Work on this objective began to coalesce around an outcomes-based notion
of what, collectively, we seek in the maritime community. Instead of focusing on the near-
impossible task of aligning curricula across diverse institutions with different governing
bodies and myriad local, national, and regional accrediting agencies, the orientation shifted
toward identifying the characteristics of a “Global Maritime Professional.” This would be “an
individual who is not only equipped with all the relevant technical competencies” but also
exhibits a “high level of professionalism and ethical behavior,” has “high-level academic
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skills,” is able to “optimally work with teams and take personal initiative,” and “exhibits a
high sense of environmental consciousness and has an excellent grasp of contemporary issues
affecting the maritime industry” [3].

The notion of re-orienting the attempt to universalize MET — moving from model courses,
standardized curricula, modules, exams, etc. toward outcomes-based or competency-based
educational models — is not necessarily new (see EI Ashmawy, Weintrit, Benton) [4].
However, the breadth and sophistication of the model articulated in the BoK builds upon past
theorizations and postulations to ultimately create something substantive and actionable. The
inclusion of database tools, integrated rubrics and tables, and specific benchmarks across
different cognitive, affective, and psychomotor domains is designed not to be a scholarly
artifact, but a living workbook whereby maritime universities may assess and evaluate their
programs against a prescribed model with a vetted methodology — something which should
hopefully gain traction across all maritime institutions.

This paper delineates the attempt to apply this framework to an existing program in order to
not only asses that program in light of the global parameters set forth in the Body of
Knowledge, but also to test the navigability of the tables — to see what may be problematic,
and to see how both the program and the BoK could be adapted to address the future needs of
the maritime world. The Bachelor of Science in Marine Transportation at the California State
University Maritime was assessed as a “GMP Tier B” program across the cognitive, affective,
and psychomotor domains, with the understanding that other institutional programs would be
assessed later. It was the hypothesis that Cal Maritime’s program, because it is embedded
within a very large American system of higher education with many externally-required
provisions for general education and other curricular considerations outside of maritime
training, would align quite positively with the criteria and the levels of achievement
articulated in the BoK.

Part of the elegance and usefulness of the GMP model rests in its orientation to outcomes-
based education (OBE). This, as Roy Killen notes, can be seen as a “theory or philosophy of
education in the sense that it embodies and expresses a certain set of beliefs and assumptions
about learning, teaching, and the system structures within these that activities take place” [5].
This involves moving away from the type of assessment based on test results and completion
rates and moving toward a transformational OBE which is less tangible and “is usually
expressed in terms of what students know, are able to do, or are like as a result of their
education” [6]. An additional distinction of outcomes-based education is its principle of
“designing back.” Instead of a orientation wherein a program is constructed from course
design and instructor input, “the starting point for all curriculum design [in transformational
OBE] must be a clear definition of the significant learning that students are able to achieve by
the end of their formal education. All instructional decisions are then made by tracing back
from this “desired end result” and identifying the building blocks of learning that student must
achieve in order to reach the long-term outcomes” [7]. Such a design principle circumvents
the thorny and complex issue of attempting to standardized curriculum or courses or modules
that fail the test of translation from one university (or country) to another. Thus, while there
is slippage in the nomenclature of “outcomes-based education” and “competency-based
education,” the central point is to understand how this informs the GMP Book of Knowledge,
and how this can work towards the implementation of a globalized platform for MET.
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2. CSUMA and the Program in Marine Transportation

As noted in Section 4.3.2 of the Global Maritime Professional Book of Knowledge, this
inaugural version “is targeted at ship operators (onboard or remote). This is in line with the
criteria for membership of the IAMU. However, it is recognized that many of the member
universities do not exclusively educate and train seafarers and their educational offering
include a range of competencies in the maritime industry defined in wider terms than
technical ship operation. It is envisaged that future version of the BoK will include and
specifically address this wider scope” [8]. The California State University Maritime
Academy is such an institution, with degree programs in International Business and Logistics,
Facilities Engineering, Global Studies and Maritime Affairs, Oceanography, and
Transportation and Engineering Management, among others. More will be said about these
programs and the possibility of further editions of the BoK in the conclusion of this essay,
but in line with the initial intent of the BoK, the initial program under scrutiny is Cal
Maritime’s bachelor’s of science in Marine Transportation (MT). This major provides the
broadest maritime industry training possible consistent with officer licensing requirements.
Through the wide array of professional skills taught, the MT program is designed to prepare
students to take the U.S. Coast Guard STCW licensing exam for Third Mate and Officer in
Charge of the Navigational Watch. Passing this examination, which results in the issuance of
a Third Mate's license, is essential for a student seeking employment as a licensed deck
officer on a commercial vessel. Marine Transportation graduates also have a broad
employment field open to them: a wide variety of shore-side management positions are
available in numerous maritime sectors, including vessel operations, ship's agency, marine
insurance, stevedoring, charter brokering, and federal employment.

This is the most populated major on campus, with approximately 300 enrolled students. Itis
also a very high-unit major, requiring 159 units to complete while the U.S. standard for a B.S.
degree is 120 units (See Appendix A). One reason for the high number of units is not
necessarily because of STCW requirements, but because Cal Maritime is a campus of the
California State University system (CSU), a series of campuses under a Chancellor’s Office
that serves close to 500,000 students and is the largest comprehensive university in the
country. As such, the CSU has several General Education requirements designed to
complement the major program completed by each baccalaureate candidate. These
requirements are designed to “provide the knowledge and perspectives that will enable CSU
students to confront personal, cultural, moral and social issues that are an inevitable part of
human life, and cultivate enthusiasm for lifelong learning” [9].

Additionally, the Marine Transportation program has a series of program learning outcomes,
which are aligned with the institution’s general education outcomes, which are then aligned
with Cal Maritime’s Institution Learning Outcomes. Ultimately, these correspond to the
university’s mission, in a triangulated hierarchical construction from the more specific to the
more general. It is up to various assessment bodies on campus to ensure that students are
meeting their learning outcomes on the multiple levels. (See Appendix B for MT Program
SLOs and MT Gen Ed SLOs).
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Figure 1. Learning Objectives mapped to BoK

This introductory material is presented in order to understand how the hierarchical model of
learning outcomes fed into our mapping project with the BoK. At Cal Maritime, GE learning
outcomes and program learning outcomes derive from a set of cohesive courses that fold up
into the more generalized institution learning outcomes and ultimately, the institutional
mission as displayed in the left pyramid in Figure 1. The BoK’s designated levels of
achievement (on the inverted pyramid on the right side of Figure 1) can only be ascertained
by drilling down to the specific course outcomes that are determined by program coordinators
and are assessed on the course level. The following sections will identify and analyze
specific challenges we faced in navigating the BoK tables, mapping the curriculum, and
ascertaining appropriate levels of achievement.

3. Navigability of the Charts

An initial problem arose when first attempting to use the proposed method of employing the
tables in accordance with the implementation framework. As suggested, after selecting the
appropriate GMP tier, the program administrator would move to “Related Focus Areas,”
select the corresponding level of achievement, and finally locate the associated *“Intended
Learning Outcomes.” However, this led to an important question of how exactly the
institution intends to use to the framework. This approach works if the intent is to see what
the institution needs to do to bring its program up to the pre-determined thresholds of the
specific tier. A different orientation to the assessment — which we found to be more useful —
was to begin with the Intended Learning Outcomes, compare them to our own program
learning outcomes, and then work backward through the LoAs and the Related Focus Areas.
This allowed us to better see where our program met, exceeded, or failed to meet the level of
achievement as determined by the framework.

While the specific tier tables in Appendix 1 of the BoK helped to alleviate this problem of
navigating across domains and levels and areas, an assessor would still have to toggle
between, say, Table 7 (Tier A Levels of Achievement) and Table 10 (Tier B Levels of
Achievement) if the intent was to measure compliance to that higher domain level.
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This issue was unfortunately reinforced by the BoK tool that was built using Microsoft
Access, a database management system that combines the relational MS Jet Database Engine
with a graphical user interface and software- development tools. Despite the ubiquity and
global reach of Microsoft products, this is not a DBMS that is used widely at Cal Maritime: it
had a somewhat clunky interface, and was not very user-friendly in extracting specific
foundational or academic elements. Additionally, there was limited ability to format the data
into reports to disseminate to affiliated groups on campus for curricular review and revision.
Of course, this is by no means a fault of the BoK framework itself: the conclusion of this
essay makes a recommendation for adopting a different technology for this particular
function.

4. Curriculum Mapping of the Cognitive Domain

Perhaps a less significant observation, but in introducing the GMP framework to program
coordinators and assessment committees, there was some initial confusion as to how the
levels of achievement were meant to be associated with the program under observation
because the language used to describe each level mirrored the language in rubrics used to
assess programmatic outcomes, even though the purpose of these rubrics are quite different.
For example, when looking at the mathematic focus area of the cognitive domain, to meet the
level of Tier B, the program should rise to “Level 4: Analyzing” (See Figure 2).”

Table 4: Intended learning outcomes in the cognitive domain

The Cognitive Domain level of achievement
Focus Area
1 2 3 4 5 6
Remembering Understanding Applying Analyzing Evaluating Creating
Foundational elements
1. Mathematics Identify key Explain relevant | Demonstrate the Analyze complex | Evaluate the meriis Create new
mathematics mathematical application of problems to of using different knowledge/approaches
information and | principles. mathematical determine mathematical in mathematics.
recall equations principles to the relevant approaches to salve
related to solution of relevant | mathematical probiems.
academic and problems principles and
professional examine
skills. solutions in light
of this analysis.

Figure 2. Bok LoA for Mathematics Focus Area. [10]

In contrast, at Cal Maritime when assessing mathematics (or what we term “quantitative
reasoning) a conventional rubric is used to score specific artifacts. In Figure 3 (an excerpted
appendix from a Cal Maritime annual assessment report), a scale of 1-6 is used to determine
students’ mathematical proficiency, with a predetermined benchmark of 4 declared as meeting
that particular outcome. Thus, if a subset of students based on any number of factors (major,
gender, ethnicity, economic status, etc.) fails to meet the benchmark, targeted actions can be
recommended for improvement. Therefore, while the language in the rubrics in Figures 3
and 4 may be similar, they are used for different purposes — one to provide data on specific
groups of students in order to promote continuous improvement, and the other (in the case of
the BoK tables) a more static exercise to identify a program’s position in a specific hierarchy.
Perhaps this was self-evident to other institutions using the BoK, but it required some
reflexive work on our part.
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ILO-C: “Use numerical information to identify, analyze and solve problems.”

A person who is competent in quantitative reasoning possesses the skills and knowledge necessary to apply the use of logic,
numbers, and mathematics to deal effectively with common problems and issues. A person who is quantitatively literate can
use numerical, geometric, and measurement data and concepts, mathematical skills, and principles of mathematical

reasoning to drow logical conclusions and to make well-reasoned decisions.

The benchmark for meeting this Student Learning Outcome will be a 4 or greater on this 6-point rubric.

Initial (1-2)

Emerging (3)

Satisfactory (4)

Good (5)

Exemplary (&)

Demonstrate the
ability to use
numerical and for
symbolic
information to
identify, analyze
and solve
quantitative
problems.

Demonstrates little
or no
understanding of
what information
and assumptions
are needed to
perform the
analysis.

Did not organize
or

calculate a
mathematical
strategy

for a given
situation, or

did soina
completely
invalid manner.

Demonstrates basic
understanding of
what information
and assumptions
are relevant to the
analysis.
Translation info
mathematical
symbols, graophs,
and/or tables is
flowed or
incomplete.

Approach and
information
gathering oppears
essentially
effective, but
includes major
mistakes in
organization or
calculation

Demonstrates
satisfactory
understanding of
what information
and assumptions
are relevant to the
analysis, and
translates into
mathematical
symbaols, graphs,
and,/or tables with
minor errors.

Approach and
information
gathering appears
essentially
effective, but
includes minor
mistakes in
organization or
calculation

Demonstrates high
level of
understanding of
what information
and assumptions
are relevant to the
analysis, and
correctly translate
into mathematical
symbols, graphs,
and/or tables.

Carrectly
organizes
information in an
appropriate form
and calculates
desired result with
one minor error.

Demonstrates high
level of
understanding of
what information
and assumptions
are relevant to the
analysis, and
correctly translate
into mathematical
symbols, graphs,
and/or tables.

Correctly
organizes
information in an
appropriate form
and calculates
desired result with
no errors.

Figure 3. Cal Maritime Institution-Wide Assessment Report 2019, Appendix A [11].

One additional challenge in the curricular mapping (which will be re-addressed in the

“Results/Discovery” section) concerns who does the mapping. The BoK suggests that this
should be done by “program administrators,” but that term itself might not translate globally
into environments that have assessment coordinators, department chairs, academic deans, etc.
Different personnel with different levels of knowledge and experience with the curriculum
may come to very different conclusions when determining specific levels of achievement.

5. Affective and Psychomotor Domains

While the cognitive domain is comprehensible to assessment committees and coordinators,
there is much less emphasis on the Affective and Psychomotor domains for assessment and
accreditation purposes. Certainly, they have relevance as derived from Bloom’s taxonomy
and in MET research devoted to these specific domains. However, while the cognitive
domain can be mapped by a program coordinator or committee by attending to the previously
existing program learning outcomes, determining the appropriate LoA in the Affective
Domain in particular proves more difficult to assess, as reliable data must be primarily drawn
via student self-reflexive feedback. This is an exercise that is not widely practices at Cal
Maritime, and would take additional resources in time and effort to gather and analyze results.
It is beyond the purview of this paper, but the issue begs the question: how are affective
learning outcomes taught in MET programs? How are they measured? How is the body of
knowledge on this topic specific to maritime education informing assessment practices of
these domains?
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6. Results and Discovery

As hypothesized, Cal Maritime’s Marine Transportation program met most of the thresholds
for a Tier B program. A few observations about the process: first, as indicated before, there
may be an issue of bias with those assessing the program. The BoK suggests this to be a
program coordinator who would certainly have the knowledge to make such distinctions, but
a committee might be more prudent. It would be expected that if this outcomes mapping
exercise was conducted blindly and independently by different faculty or administrators
familiar with the program, there may be multiple and/or contradictory results. While this
internal dissonance may be corrected by collaboration through committee rather than
individual work, the issue is potentially exacerbated when deployed across dozens of
institutions from several different nations. Concomitantly, despite the extensive descriptors, a
“norming session” could help calibrate the process and provide cleaner data.

Relatedly, there is an internal bias of self-evaluation: if a program is predetermined to be a
“Tier B” program, and is “supposed” to reach specific thresholds in accordance to that level,
then more often than not, it “must” be at that level. Also, in our assessments there were
discussions around some of the descriptors which narrowed the scope in ways which led us to
question if we had achieved that level. For example, under “Contemporary Global Issues” the
language in the higher plane LoAs conclude with the prepositional phrase “in the maritime
industry and practice.” [12]. Some required classes, however, explore social, political, and
cultural manifestations of globalization that have less relevance to the maritime realm, and
therefore disqualify them from counting toward that threshold. Additionally, there is the issue
of electives: in the Cal Maritime MT curriculum — especially in the general education
segments — students are offered choices of courses in the humanities, sciences, and social
sciences. Some of these would satisfy or exceed the LoA for certain elements, but others
would not. For example, a marine transportation student could take a higher level course in
logistics but doesn’t necessarily have to — which leads to the idea that one could build an
internal GMP roadmap to satisfy different levels. A different, tangential concern regards
those classes with outcomes that don’t relate to the GMP schema. Because of its status as a
public, state-supported institution, Cal Maritime students are required to take courses in
American history and government. Is it necessary for the BoK to acknowledge other national
or regional requirements? Of should the framework be indifferent to these courses? Finally,
there is a problem with verbs and taxonomy as a whole. As noted by Newton, Da Silva, and
Peters, “The taxonomy is widely implemented as a hierarchy of verbs, designed to be used
when writing learning outcomes, but a 2020 analysis showed that these verb lists showed no
consistency between educational institutions, and thus learning outcomes that were mapped to
one level of the hierarchy at one educational institution could be mapped to different levels at
another institution” [13].

Cal Maritime’s program fell below the expected Levels of Achievement in our first
assessment of the program in the following focus areas:

e Contemporary Global Issues

e Situational Awareness, Preparedness and Response.
e Sustainable Development

e Human Resource Management

e Mentorship

e Computing and Informatics
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Generally, in these categories the program fell between a level 3 and a level 4 — between
“applying” and “analyzing” for focus areas that were less defined in the MT curriculum,
given the reasons elucidated above.

Fl

The Cognitive Domain level of achievement
Focus Area
1 2 3 4 5 6
Remembering | Understanding | Applying Analyzing Evaluvating Creating
Human Define “human | Explain the Apply Diagnose Judge the Develop
resource resource principles relevant the causes of | effectiveness | new human
management | management” underpinning | human neffective of different | resource
and describe the | human resource human human management
development of | resource management | resource resource techniques
the concept management theories and | management | management | when
from the earlier | and techniques and approaches conventional
concept of distinguish to achieve prioritize and techniques
“personnel between goals related | the actions techniques in | are not
management” different to own to be taken different suitable or
techniques, maritime to address contexts of not
activities and | professional | problems maritime applicable.
approaches practice that may professional
and their arise due to | practice and
relevance to a poor human | highlight
multicultural resource areas that
environment management | need further
practices attention

Figure 4: CSUMA articulation to the LoA of Focus Area Human Resource Management.

Cal Maritime’s program exceeded the expected level of Tier B in
e General humanities and social sciences
e Problem Recognition and Solving
e Environmental Awareness, Sustainability and Stewardship

These findings have to yet to be confirmed and corroborated by other stakeholders on
campus, but the results show some variance in the expected levels of achievement. Further
steps, in accordance with standard assessment practices, require deeper study of the
underlying reasons for the variances and where they can be addressed, but also — and this is a
crucial issue — if they should be addressed as legitimate deficiencies in a particular program.

7. Recommendations and Conclusion

The authors of the BoK clearly acknowledge the need to revise and adapt this document
contingent on educational and societal changes as well as revisions necessary for it to remain
relevant and applicable to MET institutions: “This Body of Knowledge is not intended to be a
singular, static document, but rather a living resource that adapts and evolves so as to be a key
resource for all stakeholders involved in training, developing, education, employing, and
overseeing Global Maritime Professionals” [17]. In accordance with this intent, the following
recommendations are suggested in the spirit of collegial collaboration.

1. Consider using a different technology for the BoK tool While other DBMSs’ may be
more expensive, the use of an algorithmic database that walks a reviewer through a
series of questions based on the LoAs may be more effective in capturing the truer
essence of a particular program.
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2. A bold proposal: consider the elimination of the Affective and Psychomotor Domains,
or better explain their usefulness. There is scant information in the BoK — as to why
these domains are relevant and what they bring to the overall assessment of an MET
program — and they may serve to muddy what is an already complicated framework.
Perhaps more research on the significant of these domains is underway; if so, this
should be tied back into future editions of the Bok to better explain their purpose.

3. Somewhat related to #2, if the BoK is to evolve and grow with more frameworks for
non-shipboard programs— perhaps envisioning, say, even five new framework in
logistics, policy, law, maritime energy and environment — this would lead to an
exponential number of LoAs and even different elements under the cognitive domain
alone. At what point might the tables become difficult to manage?

4. In mapping Cal Maritime’s program through this framework, it became clear that such
an exercise would benefit from external validation. Such a process may take the form
of an IAMU Special Interest Group, or other such organization that would allow
interested parties to share their experiences in modeling their programs, identify
shared points of confusion or frustration, and offer insights from their own
experiences that would expedite the process.

5. Finally, to put this most bluntly, at the conclusion of the exercise, what are the next
steps? The initial immediate action would appear to be internal reform to redesign the
program in order to comply to the appropriate tier. But after that? Should there be an
external notification (akin to what this paper is trying to accomplish)? Should there be
a portal by which institutions can view each others’ self-identified measurements?
This may be accomplished via surveys, as suggested in the BoK, but perhaps there
may be a stronger and more unified repository of the collective results.

Ultimately, the Global Maritime Professional Book of Knowledge represents a quantum leap
forward for MET, and the IAMU, in terms of reaching the objective of a standardized global
curriculum that will enhance cooperation and collaboration amongst all member institutions.
Coupled with the new scholarship program offered in partnership with the Nippon foundation,
the GMP framework may prove to be a breakthrough phase in advancing the mission of the
organization.
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Appendix A: Marine Transportation Curriculum

APPENDIX A Marine Transportation Curriculum

FALL 2020

COM 100 Introduction fo Computers 20
DL 105  Marine Suvivalpe-# 1.0
DL 1050 Marina Survival Labp-# 1.0
DL 105X USCG [ifehoatman.s Examp-# 0.0
DL 109 Industrial Equipment and Safety# 1.0
DL 115  Malinspik=p-30 10
FF 200 Basic/Advanced Marime Firefightinzpp'52 0.0
MTH 100 College Alzebra and Trgonomsiry (Area B4) 40
NAU 103 Introduction to Marine Transportation®#t 30
WAL 104  Shipbeard Sacurity and Besponsibility -4 1.0
WAL 105 me w:.nhﬂﬁmvh & 20
PE 10l Swun Competency Exam 0.0
PE 10! BeginmingIntermediate Swimming (0.3

Tatal J60

FALL 2021

American Institutions [ Elective (Area D-Lower D)8 0
DL 11L..5hip Operations -3 10
DL 225 Radar’ARPAp-g= 2.0
DL 225LFadar/ARPA Lahp @& 2.0
EGL 220 Cntical Thinking 3.0

[Critical Thinkmgz Elective] (Area AT) “G4"
MALLIMG Navization Ip-48 4
MAL 102LMavization [ Laba#e 0
MALL230 Rules of the Roade-# 2
PHY 100 PhysicsI{AreaBI) 3
PHY 100LFPhyzics ILab (Area B3) L
Total 15.00R1T.
FALL 2022

Arts Elactive (Area C1-Lower Dix)

Humanities m_mnn.ammbnﬁﬂ... -Lower D) 142

DL ; Piloting Laba#e'&?

DL 30.MJesise Supervisory Labae

NAUL3R} Advanced Navigationh #
NAU 3021 Advanced Navigstion Lab#
NAU 320 Tank Veszal Operationsp##

MALLA30 Meteorolozy 4 (Araz B-Upper Dix) 30
MAU 333 ECDISp-#s 20
MALL 3331 ECDIS Labje st 10

Total 17.00R16.0

FALL 2023
Humanities Elective (Area C-Upper Dix) 30
DL 30%..Tus and Barged® 1.0
DL %ﬁ_ﬁm&nﬁvtﬁ 10
DL n_._“_..._“_...m_nnn_uomnm —,__u..mﬂ_pnw_. Labw-gei&2 10
DL 10
DL 20
30

[American Institutions IT mhmnda.m“_ (Area D-Lower Dii)
HUM 300, Ffbuns (Area C-Upper Dix) 30

Mall.4ld License Serminaril 20
MAL £10LLicenss Sermar Labh# 0.0
MALLALY Transportation Security-4 20

Total 15.0 OR 16.0

30
30
1.0
1.0
EGL 300 Advancad Writing [£E)]
3N
00
30

STUDENTS ENTERING IN 2020

SPRING 2021

CHE 105 Introductory Chemistry (Arez B1)

CHE 105L Introductory Chemistry Lab (Ar=a B3)
DL 100 Small Craft Oparation: #

DL 110 Ship Operations k-4

DL 120 Cargo Operationsp-4¢

ECC 100 Macroeconomics (Area D-Lower Digd
EGL 100 English Composition (Area AZ) “G4"
EGL 110 Speech Commmmication (Area A1) “G4™
FF 200 Basic'Advancad Marine Firefizhtinge- 24+
WAU 110 Seamanzhipp-#

SPRING 2022

American Institutions I Elective (Area D-Lowar D) 182
Lifa Science Elective (Area B2)

DL 240 GMDSsp-#

DL 2400 GMDSS Labp-4

DL 225 Rada/ARPAM-##=

DL  225LFadar/ARPA Lab-#°5%

MALTL 205 Ship Stability 48 [ Ar=a B4) “G4"
Mall 240 Electricity Electronics 4
MAU 240LElectricity/Elactronics Lab#®
Total

SPRING 2023

Humanities m_wnna 2 T_:.E C2-Lower Qi) 44
DL Piloting Lab#es
DL 311 EH.Em Management Lab#

DL 320, Jetedurtisn to Bridze Simulation- 48
NAU 120 MMarine Engineorinz 4

AL 300 Celestial Navization ¥

MAU 300LCelastial Navigation Lab##
LAIT 3237 Carge Vessal Operations- 48
MNAU 335 ECDISp#<
MALLIALECDIS Lab a2

Total

SPRING 2024

Secizl Sciencs Electrve (Area D-Upper Dhix)
DL 305..Tnus and Barsc#'s?

DL 403, Shigoan] Medicalw #6954

oL pouﬁmwpnwoﬂm .,___..mﬂ_pnw_. Labip-g5&4

MGT 310 Port and Terminal Management
MALL. 400, Advanced Maritime Topics# CHOOSE THIS
MALL 420, Maritime Casualty Seminar#® OR THIS
NAU 430 Ligquefied Gas Cargos ## OR.BOTH OF
MNAU 430LLiquefied Ga= Cargos Lab# THESE
MAU 435 Marine Transportation: People, Planet and the

Profession - MT Capstoned#

Total

30
10
10
10
10
30
30
30
0.0

30
Tatal 19.0

3.0
3.0
0
10
10
20
30
30
10
160 OR17.0

16.0 QW.::

30
10
10
10
10
20
30
30
30
20
10
30

150 0R17.0

REVISED 1/21/21

SUMMFR CRUISE 2021

CEIU 100 Sea Training (Deck)p 8.0
Total 8.0

SUMMFER CRUISE 2022

CRU 200 Sea Training I (Deck) 5.0

CRU 200L S2a Training II Lab (Deck) 30
Tatal RO

SUMMER CRUISE 2023

CRU 310}, Sez Training I (Deck)h- 80
Total. B

THIRD MATE’S/OICNW LICENSE
REQUIRED FOR CRADUATION

C3U Writing Proficiency Requirements mgy.he.met by
passing the Graduate Writing Exam, or pazzsing EGL 300
Advanced Writinz.

2 Dhivizions 1&2 take courze
¥+ Diivizions 3&4 take courze

“C4" “Colden 4" Courzes (Must receive a “C-" or higher)
B STCW Courzes (Must receive a “C-" or higher, or “CE")
# Required Courzes in Major (CGPA = 1.0 is required)

NOTE: Courze content/curriculum may; e madifisd.
tg.meet STCW or other regulatory requirements.
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Appendix 2: Program and General Education Learning Outcomes

Marine Transportation Program Student Learning Outcomes

MT PLO 1: Discipline-
Specific Knowledge

Graduates will demonstrate competence in the concepts and technologies of
international marine transportation

MT PLO 2: Leadership
and Teamwork:

Graduates will demonstrate the ability to work effectively as a leader and member

in professional teams

MT PLO 3:
Communication

Graduates will demonstrate effective communication skills

MT PLO 4: Ethical

Graduates will use ethical reasoning to make decisions related to the maritime

Awareness industry

MT PLO 5: Quantitative | Graduates will demonstrate the ability to analyze numerical data.

Reasoning:

MT PLO 6: Information | Graduates will define a specific need for information; then locate, evaluate, and
Fluency apply the needed information

MT PLO 7: Critical and
Creative Thinking

Graduates will analyze problems in new and different ways

General Education Learning Outcomes

English Language
Communication and
Critical Thinking
Outcomes

GELO 1: Demonstrate proficiency in oral communication in English,
examining communication from the rhetorical perspective and practicing
reasoning and advocacy, organization, and accuracy.

GELO 2: Demonstrate proficiency in written communication in English,
examining communication from the rhetorical perspective and practicing
reasoning and advocacy, organization, and accuracy.

GELO 3: Demonstrate ability to analyze, criticize, and advocate ideas; to
reason inductively and deductively; and to reach well-supported conclusions.

Scientific Inquiry and
Quantitative Reasoning
Outcomes

GELO 4: Apply scientific principles and the scientific method to data about
both living and non-living systems.

GELO 5: Demonstrate ability to reason guantitatively.

GELO 6: Explain and apply mathematical or quantitative reasoning
concepts to solve problems.

Arts and Humanities
Outcomes

GELO 7: Evaluate aesthetic experiences subjectively as well as objectively.

GELO 8: Demonstrate awareness of the relation between the arts [C1] and
their cultural contexts.

GELO 9: Demonstrate awareness of the relation between literary and
philosophical texts [C2] and their cultural contexts.

Social Sciences
Outcomes

GELO 10: Identify and explain the links between human social, political
and economic institutions and behavior.

GELO 11: Analyze social problems and issues in their contemporary as
well as historical settings and in a variety of cultural contexts.

GELO 12: Explore the principles, methodologies, value systems and ethics
employed in social scientific inquiry.

Lifelong Learning and
Self-Development

GELO 13: Demonstrates ability to pursue knowledge and solve problems
independently.

GELO 14: Applies knowledge and skills from one context to another.

GELO 15: Identify, access, and evaluate appropriate sources of information.
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Abstract: The discourse on sustainable transportation illuminates the fact that port
competitiveness and efficiency gains are two major pillars of blue economy in a world which
is much integrated than in the past. However, most literature on port efficiency measurement
undermine the very eco system of a port. Port eco system is complex interconnected web of
network which requires collaborative involvement of spate of stakeholders such as CFS,
Agents, ICDs, Transportation companies, to mention a few. Understanding such network and
their holistic potential impact on the efficiency of port performance is scarcely addressed in the
context of larger dialogue on port efficiency. Such an analysis is paramount when deeper levels
of economic integration and spatially competitive ports are considered to be co joint twins.
Further, efficiency gains of ports have received much academic attention in view of total
quality management which focuses on customer delight and thus customer retention. It is this
regard; the present paper tries to make an infant endeavour in terms of measuring terminal
efficiency with respect to the turnaround time which would include export cycle time and
import cycle time of CFS (a potential outsourcing activity of a port). Such a step in efficiency
measurement of ports is scanty in Indian scenario. A case of Jawaharlal Nehru Port Trust is

referred as a case in point.

Setting the Stage

With the dawn of globalisation, market around the world is getting integrated. Such integration
results in global transaction, a development that demands operational efficiency in supply
chain. In this regard, ports are key gateways in the global supply chain to the extent that
efficiency of global supply chain depends to a significant degree on port efficiency (Kennedy
etal,2011; Sen et al, 2020) and thus affects international trade. This is because efficient ports
can potentially reduce operational bottlenecks in the supply chain, thus reduce cost and time of
maritime transportation (Clark et al, 2002; Lei and Bachmann, 2020) and thereby increase the

strategic competitive advantage of a country in terms of international trade. In this context,
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there exists an undisputed consensus in the larger discourse on the positive linkage between
port performance and economic development due to multiplier effect (Dwarakish and Salim,
2015). Ports create employment, purchasing power, linking a country with other parts of the
world, helps a country earn foreign exchange and thus significantly contribute to economic
development of any country. Due to such importance, sustainable port efficiency is seen as a
survival strategy for ports as it affects ports competitiveness, cost advantage and customer
retention (Kim, 2012). In this context, Nyema (2014) and, Sinha and Bagodi (2019) illuminate
that inefficiency in port operation may lead to longer stay of a ship in the port and in return
escalate transport cost and cost of operation to shipping companies. Thus, lead to diversion of
cargo from such port to other ports. Such linkage between operational efficiency and port
performance stipulate for outsourcing as a source of efficiency gain. In port sector such
outsourcing could be seen in the form of public private partnership model of ownership model

(world Bank,2020).

The question of efficiency gains necessities focus of organisations mostly on their core
competencies and thus improve competitive advantage, and outsource non-core activities to
other firms which pursue such activities efficiently. In this regard, outsourcing could be
defined in the words of Ishizaka et al (2019) as “QOutsourcing is a business agreement, either
domestic and/or international (known as offshoring), and strategic management initiative for
gaining a competitive advantage of a firm by contracting out their existing internal and/or
external non-value added functions, and/or value-added functions, and/or core competencies
to competent supplier(s) to produce products and/or services efficiently and effectively for the
outsourcing firm”. Thus, semantically such intervention leads to value creation and
improvement in the competitive stance of an organisation. At the same time, mixed views exist
on the cost of outsourcing and the efficiency outcome of outsourcing as being unsynced. If
outsourcing firms and activities are not selected in a proper way by an organisation, the results
of outsourcing may prompt questions on optimality of such exercise (Kalinzi, 2016).

Transportation sector is no exception. However, as pointed out by Parola et al (2016) port
competitiveness is affected by a complex web of activities by various stakeholders presented
in the maritime ecosystem. Such elements in the maritime ecosystem affecting port efficiency
would include Exporters, importers, Container Freight Station (CFS), Shipping companies, to
mention a few. Such multidimensional interactions potentially affect efficiency of a port. Any
inefficiency in the ecosystem would lead to leakages in efficiency gains. It is in this context

that, outsourcing is rewriting traditional functions of a port wherein the public sector involves
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itself as planning, developing, and regulating activities whereas private sector involvement is
seen as service provider and operator (World Bank, 2020). Outsourcing and its positive impact
on port efficiency has been acknowledged (Nyathi, 2014) but scarely in the literature. Spate of
the studies like Monteiro (2018), Merk & Dang (2012), Rajasekar et al (2014), Swaminathan
(2019) focus on measurement of port efficiency using Data Envelopment Analysis (DEA) to
establish efficiency scores. Such studies essentially focus on efficiency from the perspective
of port operations. Also, there are attempts like Kennedy et a/ (2011) which use Stochastic
Frontier Production Function to measure efficiency of ports. However, there have been scanty
attempts made to study the impact of an element of maritime ecosystem on the efficiency of a
port. For instance, in a partial equilibrium analysis, efficiency of a CFS reflected in terms of
dwell time of handling a container could potentially affect efficiency of port. Such scenario
exists as CFS facilitates decongesting ports (Klomperee, 2000). Since there are private players
in CFS domain, their activities could be defined as outsourced activities for port which they
serve in line with Ishizaka et a/ (2019). Further, studies focusing on the impact of agents of
maritime ecosystem on port efficiency are sparse particularly in Indian context. From the above
discussion, it is evident that in the literature on port efficiency measurement are mostly DEA
focused, and is limited in Indian context. In this regard, the present study tries to fill this gap
by taking an infant step in measuring the contribution of CFS to port efficiency. Knowledge of
such linkage is important from managerial perspective because lower dwell time of handling
containers leads to competitive advantage to ports through efficiency gains particularly in

pandemic situation resulting in customer retention and customer delight.

Methodology
As is discussed above, the present study considers private CFS as a crude representation of

outsourcing activity of a port and thus tries to estimate the linkage between the two in terms of
efficiency of port being affected by efficiency of CFS attached to such port. To understand this
linkage in Indian context, Jawaharlal Nehru Port Trust (JNPT) is considered as a case. JNPT is
considered as it is considered as a top port in Asian continent (Swaminathan, 2019) and handles
more than half of containers that are handled by all major ports of India (Rathi ez a/, 2020). It
has five terminals and has both private and government CFSs. For the present study, only
private CFSs are considered to represent outsourcing activity. To estimate the linkage between
efficiency of CFS on efficiency of ports, variables like cargo handled at various terminals of
JNPT in tons, import dwell time in hours, terminal wise import dwell time in hours, export

dwell time in hours, terminal wise export dwell time in hours, and CFS dwell time in hours is
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considered. The timeline for the data is financial year 2019-20 covering 12 months. A total of
13 CFSs are considered for the study. It is assumed that each of these 13 CFSs serve all the
five terminals of JNPT. To establish understand the linkage between efficiency of CFS and
efficiency of JNPT, Structural equation modelling (SEM) is used. The justification of using
SEM is that it is a multivariate analysis which combines multiple regression and factor analysis
to estimate structural relationship between variables. SEM is used in port related studies to
estimate linkage between ports and economic development (Goncalves and Assumpgao, 2016).
Worth mentioning is that paucity of data on several other variables which could affect port
efficiency is observed. The year taken for the study April 2019-March 2020 is considered to
be a not normal year for international business in view of Covid 19 pandemic. These

observations may lead to unrobust results.

Results and discussion

The first hypothesis presumed is that CFS dwell time (CFS_Dwell Time is the total time (in
hours) taken inside the CFS to clear a container after all prescribed formalities) has inverse
effect on cargo handled at a port (Total Cargo Traffic). This is presumed because the more
time a container spends in CFS, it cannot be released to go to the port or cannot be released to
the customer in the case of exports and imports respectively. The lesser the CFS dwell time the

lesser is the time of container handling, thus in turn lead to efficiency gains.

The second hypothesis is that import dwell time (terminal dwell time (T _IDwT) as well as
dwell taken from port out gate to CFS in gate (IDT)) has an effect on cargo traffic handling of
JNPT.

The third hypothesis is that export dwell time (terminal dwell time (T_EDwT) as well as dwell
taken from CFS out gate to Port in gate (EDT)) has an effect on cargo traffic handling of JNPT.

A terminal wise SEM is considered for all 13 CFSs. The above hypothesises were tested. In
the case of BMTC terminal of JNPT, it is found that increase in CFS dwell time negatively
impact total cargo traffic of INPT. But, neither of import delivery time, export delivery time
as well as dwell time at BMCT have an effect on total cargo traffic of INPT (Fig.1.1.).
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Figure 1.1: Results of SEM for BMTC terminal of JNPT
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In the similar line of BMTC terminal, GTI terminal results of SEM indicate that increase in
CFS dwell time negatively impact total cargo traffic of INPT. But, neither of import delivery
time, export delivery time as well as dwell time at GTI have an effect on total cargo traffic of
JNPT (Fig.1.2).

Figure 1.2: Results of SEM for GTI terminal of JNPT
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The above figure highlights that increase in CFS dwell time, import delivery time as well as
import dwell time at INCPT negatively impact total cargo traffic of JNPT. But, export delivery
time as well as export dwell time at INCPT don’t have an effect on total cargo traffic of INPT
(Fig.1.3)

Figure 1.3: Results of SEM for JNPCT terminal of JNPT
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Figure 1.4: Results of SEM for NSICT terminal of JNPT
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It is evident from Fig.1.4 that CFS dwell time, import delivery time, export delivery time as

well as dwell time at NSICT have positive effect on total cargo traffic of JNPT.

Figure 1.5: Results of SEM for NSIGT terminal of JNPT
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Fig.1.5 depicts that that CFS dwell time has a negative association with total cargo handled at

NSIGT, and further export dwell time has a positive association with total cargo traffic.

From the above analysis, it can be concluded that except one terminal (NSICT), in all four
terminals of NPT, CFS dwell time is inversely associated with total cargo traffic handled. This
is semantically possible as lower the time it takes for a CFS to clear a container, higher is the
number of containers that reaches to the port in the case of export container and to the
customers in the case of import containers. Such a tendency definitely improves efficiency in

terms of cargo though put and customer satisfaction and delight.

Concluding remarks

Efficiency of port is affected by many factors and is important for sustainability of maritime
transportation as higher port charges may lead to diversion of cargo to other ports or exploration
of other modes of transportation. However, research in this regard has been focused on using
DEA technique and not much research work exists to establish linkage of port efficiency with
efficiency of stakeholders in maritime ecosystem. In this regard, the current study makes an

endeavour to establish such linkage by take into account efficiency of CFS. JNPT is taken as a
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case. The results of the SEM shows that there is an inverse association between the dwell time
of CFS and total cargo handled at JNPT. Such results reveal that lower dwell time of CFS or
higher efficiency of CFS leads to more cargo handled at a port terminal or efficiency gains for
aport. Since private CFSs were considered as a representation of outsourcing activity of JNPT,
it is found in the study that efficiency gains through CFS activity or outsourcing does have an

impact on efficiency of JNPT.
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Abstract
The Gulf of Suez (GOS) is one of the most important waterways in the world.

Furthermore, issues like maritime safety, avoidance of accidents and effective conduct
of navigation, as well as protection of the marine environment in the GOS are always
among the highest priorities of Egyptian legislators. As a result, maritime surveillance
in the area under discussion is facilitated by a technologically advanced Vessel Traffic
Management System (VTMS) that has been established by the competent authority as
a cost-effective measure to reduce and mitigate risks in accordance with international
standards and guidelines. The main aim of this paper is to discuss the status of the
GOS VTMS and identify relevant opportunities for improvement.

This effort utilizes qualitative primary and secondary data. Primary data was
collected by employing in-depth, semi-structured interviews; secondary data was
sourced from relevant national legislations, IMO, IALA and UK hydrographic office
publications. Thus, the distinctive features of the GOS VTMS along with its degree of
compliance with international standards and guidelines have been closely examined
for a comprehensive assessment. A conclusion standing out is that GOS” VTMS is a
very powerful tool for a more efficient conduct of navigation, with a positive
contribution on maritime safety and the protection of the marine environment;
however, certain gaps that must be addressed in the near future were identified. A
portfolio of the necessary recommendations on how to improve the system’s overall
performance are also provided.

KEYWORDS: Safety of navigation, Marine environment, Data integration, Vessel
Traffic Services, IMO, IALA.

1- Introduction
According to the Merriam-Webster Dictionary, the term ocean describes the body of

salt water which covers approximately 71% of the surface of the Earth (Ocean, n.d.).
Considering the truly vast areas involved in this discussion, maritime surveillance
should be viewed as a very important step towards creating maritime awareness, or

simply put “knowing what is happening at sea”. Any Maritime Surveillance System
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(MSS) must first and foremost comply with the primary function of covering and
providing a comprehensive maritime situation picture to control the main areas where
maritime activities are being carried out. Coastal states are using Maritime
Surveillance (MS) to increase the safety of navigation, protect the marine environment
and the State’s own interests. MS has been defined by many scholars, International
Organizations and Agencies, by using various different perspectives. For example, the
Maritime Affairs Directorate of the European Commission is using the following
definition: “Maritime Surveillance is the effective understanding of all activities
carried out at sea that could impact the security, safety, economy, or environment of
the European Union and its” Member States” (European Commission, 2010, p.1). This
definition is very similar to the International Maritime Organization’s (IMO)
definition for Maritime Domain Awareness (MDA), which is defined as “The effective
understanding of anything associated with the maritime domain that could impact up
on the security, safety, economy, or environment” (IMO, 2010a, p.1).

Egypt, as a member state of IMO, has exercised its sovereignty in the Gulf of
Suez (GOS) by establishing measures to ensure the safety of navigation, protect the
marine environment and its various economic interests. This paper will discuss the
current state of MS and explain the role of VTMS within the GOS. This research effort
will explore the cooperation between different entities in order to establish a successful
and cost-effective MSS under the scope of national legislations. It will clearly
highlight the role of GOS VTMS in increasing the level of situational awareness,
which in turn contributes towards the protection of the marine environment and safety
of navigation. Finally, it will propose how to improve MS in the GOS specifically and
in Egypt in generally, by establishing a national cross-sectoral information-sharing
environment.

2- Governmental and non-governmental agencies involved in the Gulf of Suez
Maritime Domain surveillance
MS includes the interaction between many maritime agencies that face the challenge

of ensuring security, safety, environmentally friendly and clean seas (Chintoan-Uta &
Silva, 2017). Commercial vessels are monitored by Maritime Administrations,
Fisheries Administrations/Agencies track fishing vessels and the Coast Guard or other
law enforcement agencies often undertake monitoring of activities at sea. Each one of

these entities/administrations has developed and operate a MSS that compiles and
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processes the information in relation to their needs (Tikanmaki, 2017). Data collection
for the GOS’ VTMS is performed by various different organizations. Governmental
and nongovernmental entities are involved in MS in Egypt in general and in the GOS
in particular -under the scope of national legislation- in order to enforce the rule of law
and fulfill their assigned responsibilities.

2.1 Marine Survey Department (Navy)
The Ministry of Defense, represented by the Navy-Marine Survey Department has the

legal basis for application and enforcement under the Law 232/1989 on the safety of
ships to provide hydrographic services in Egyptian territorial waters. Its
responsibilities are the collection, classification, circulation, and update of all
hydrographic data necessary for safe navigation. Also preparation and issuance of both
paper and electronic charts; other similar issues include sailing routes, lists of lights,
tide schedule and other publications, the production of Marine booklets (publications)
and Notices to Mariners to meet the needs of safe navigation.

2.2 Egyptian Authority for Maritime Safety (EAMS)
The legal basis of application and enforcement is Presidential Decree 399\2004 on the

establishment of the Egyptian Authority for Maritime Safety and law 232 of 1989 on
the safety of ships. EAMS is the maritime administration acting as competent authority
of Coastal State/Flag State and also executes Port State Control. EAMS provides
navigational aids in Egyptian coastal and territorial waters, promulgate publications
and navigational alerts, investigation of marine accidents and monitoring of VTS
(Maritime Transport Sector, n.d.).

2.3 National Telecom Regulatory Authority (NTRA)
The legal basis for application and enforcement is Telecommunications Law 1012003

Directive that regulates the procedures of maritime communications services.
Responsibilities of NTRA include its role as the National Data Provider by registering
the data of distress devices of Egyptian ships using COSPAS SARSAT System,
issuing radio licenses for Egyptian vessels, registration of Egyptian ships data at ITU
(List of Ship Stations), issuing General Operators Certificate (GOC) to radio operators
in accordance with STCW 78.

2.4 Telecom Egypt (TE)
The legal basis for application and enforcement was provided under the scope of the

Telecommunications Law 10\2003, in addition to license No. 1\2006 issued by the

NTRA to TE and the cooperation protocol signed between Telecom Egypt and the
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Meteorological Authority. TE has the responsibility to operate coastal radio stations
for communication and distress services, broadcast radio navigational alerts and
weather forecast services to ships in Egyptian territorial water including the GOS.

3- Traffic features and cost-benefits of maritime surveillance in the Gulf of Suez
The high costs of a high-tech surveillance systems are among the main problems which

the Maritime Administration may face; consequently, the lack of an economical and
operational criterion is an obstacle to establish and put into operation a well-developed
surveillance system. For that reason, costs must be in balance with the benefits which
will be achieved by the system and those benefits may be monetary and/or other
immaterial valued benefits. Improvements of MS are required because of a wide range
of risks, threats and vulnerabilities. The heavy maritime traffic within the
Mediterranean Sea, Red Sea as well as Suez Canal is associated with safety, security
and environmental challenges for Egypt. According to the World Economic Forum
“Global Competitiveness Index (2019)”, the global competitiveness of Egypt’s liner
shipping connectivity and seaport infrastructure rank 18 and 41 respectively among
141 countries and regions (Schwab, 2019).

Ports in Egypt are mainly located around the Gulf of Agaba, the Mediterranean
and the Red Sea. Egypt’s Ports have achieved 6.24 billion Egyptian pounds of surplus
in 2016. While the annual holding capacity of Alexandria port is 1.613 and Port Said
is 3.050 million TEUs, according to Lloyd’s List, in 2018 Alexandria port has been
ranked 94 and in 2019 port said has been ranked 57 among the top 100 international
ports (Lloyd’s List, 2018 and 2019). The Suez Canal (SC), is very important link of
global maritime transport system by linking the Mediterranean Sea with the Indian
Ocean. It connects Europe, Africa and Asia and holds 8% of international trade
shipment and 14% of the international seaborne trade in volume (Egypt Economic
Development Conference, 2015). SC is one of the pillars of Egypt’s economy, its
annual revenue being around six billion USD. In 2019 the SC revenue accounted for
2.4% of the Egyptian GDP and the foreign direct investments it attracts account for up
to 8% of the total volume (Egyptian Center for Economic Studies, 2020).

3.1 Gulf of Suez Waterway features and status of safety incidents
Gulf of Suez is a waterway that lies at the north of the Red Sea (Fig. 1). The area of

interest (AOI) which encompasses the entire Gulf is approximately 175nm. The GOS

IS a narrow waterway in most areas being only 10-15nm wide and at the widest being
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about 25nm (Jica, 2008). In general, one of the main features of the GOS is the
intensity of traffic, oil wells, prohibited areas and a large number of non-SOLAS
vessels. Any accident in this confined waterway will lead to economic losses expressed
in delays of ships, loss in property, life and environmental damage.

Oil rigs and fishing vessels operations are frequent. Numerous oil rigs and
platforms are the main hazards to navigation in the GOS on both shores of the Gulf;
some marked by lights (and in some cases by racons as well). Also mariners are warned
that some of these structures are temporary and that they should not rely on the charted
positions; due caution is required when navigating in their vicinity and entry into
certain areas containing oil fields is prohibited (UK Hydrographic Office, 2019).

Professors Dalaklis, Siousiouras and Nikitakos (2009) also stated that although
maritime accidents occurred in the past and could continue in the future, utmost effort
must be made to ensure safe and efficient shipping operations. In order to evaluate
these statements and identify the risk in the GOS area, further investigation in trends

of maritime incidents has been carried out.
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Figure 1. GOS geographical and environmental features (source: Jica, 2008)
In 1990, the total number of incidents/casualties in the GOS accounted for 7, while in

1997 this number increased to 16 accidents. Between 1990 and 1997 the total number
of incidents reached 88 with different types of indicative types being oil pollution,
collision and grounding (Abelhafez, 1998). In 2014, a collision between a fishing boat
and a Kuwaiti flagged container ship resulted into 25 fatalities in the GOS (Ahram
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Online, 2014). Moreover, GOS is the region associated with most risk of pollution in
the Red Sea, particularly oil pollution (Ghalwash & Elkawam, 2004). Consequently,
Traffic Separation Scheme (TSS), Aids to Navigation (AtoN) and Vessel Traffic
Service (VTS) are risk control options that have been established by competent
authorities. The requirements and standards of these risk control options have been
mandated in the international regulations such as UNCLOS, SOLAS in addition to
recommended guidelines issued by IMO and IALA.

3.2 Rules for ships navigating in the Gulf of Suez
For safe navigation within the GOS, special rules were issued by EAMS; these

measures have been endorsed by IMO and included in part F of “SHIP’S ROUTEING
MANUAL”. All ships should take into account throughout their passage in the GOS
the following: All ships must have their radar in operational mode day and night across
the passage between Shaker Island and Suez Port as assistance to achieve maximum
compatibility with the lane and avoid collision risks. Ships transiting the GOS are
required to watch-keeping broadcasts of traffic information in the GOS and inform
“SUZ” if any aids to navigation are out of position or malfunctioning (IMO, 2019).

3.3 Traffic separation scheme (TSS)
Maritime traffic rules are typically limited to national legislations and confined by the

IMO-approved routing scheme which is implemented as a TSS. At the northern end of
the GOS vessels enter and leave the Suez Canal. In the central area of the GOS, there
is intense marine oil field related activity and in the south of the GOS there is an
increase in the recreational traffic due to expanding tourism related to the coral reefs.
Five areas have been identified as critical traffic management areas in the GOS (UK
Hydrographic Office, 2019).

3.4 Aids to Navigation in the Gulf of Suez
Egypt as a coastal state has the obligations/ rights as stipulated in SOLAS V/13 and

I11 code paragraph 48.8 to implement AtoN with regard to the traffic density and risk
degree in accordance with IALA guidelines and maritime buoyage system. According
to national legislations, EAMS has the legal basis of application and enforcement to
the establishment and maintenance responsibilities of AtoN in Egyptian waters. GOS
AtoN are including lights, racons, light beacons and light floats that are established
throughout the GOS to aid safe navigation of the TSS and safe entrance and approach

to ports and major oil terminals (IALA, 2013a).
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Lighthouses, buoys, shapes and marks are the main components of AtoN. The
operational status of these components are monitored by EAMS engineers via a
designated GSM and satellite monitoring system in order to maintain their proper
function. Type, number and range of AtoN operating in the GOS are (Table 3):

Table 1: Aids to Navigation in the GOS

Navigation Aids Number Range in NM
Light Houses 7 Between 15-22 NM
Beacons 11 Between 7-18 NM
Safe water buoy 5 Between 9-12 NM
Isolated danger buoy 2 9 NM

To understand the current situation of AtoN in the GOS, an overview has been
carried out via the secondary source of data in “Admiralty LIST OF LIGHTS AND
FOG SIGNALS NP77 volume D”. This publication is weekly updated from the notice
to mariners. Any information regarding faults or changes to the aids to navigation is
broadcast by Serapeum Radio. But on the other hand, seafarers are warned that AtoN
in the GOS are unreliable and may be unlit, or off-position; navigation must be
conducted with great caution (IMO, 2019)

3.5 VTMS as total maritime surveillance and its role as a cost-effective safety
tool
IMO member states are required to take all essential measures to reduce the

probabilities of risks in addition to reducing consequences in critical waterways such
as collisions and groundings. VTMS is a tool for risk reduction established by EAMS
as a competent authority in accordance with SOLAS V/12, 11l code para 48.7 (IMO,
2013) and IMO Resolution A.857(20) (IMO, 1997). The objective of the GOS VTMS
is to provide safe and efficient operation of the GOS ports and waterways through real-
time monitoring and analysis of vessel movements, types of cargo with an accent on
hazardous cargo, environmental conditions and other vital information needed
(EAMS, 2020). Although the GOS VTMS is a high-tech with a high-cost surveillance
system, it improves the performance of ports and GOS waterway and thus facilitates
commerce and significantly contributes into the development of Egypt’s economy.
Zhang, Pedersen, & Villavicencio (2019) study, stated that reducing the frequency of
ship grounding and collision is the ultimate cost-effective control option. Thus, it is
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obvious that GOS VTMS is playing a crucial role as a cost-effective safety tool. If an
accident has already taken place and immediate action is needed, consequences
reduction measures are established in the GOS represented by Maritime Rescue Sub
Centers (MRCSC) in Hurghada and Ismailia (ICAO, 2018).

3.6 Compliance with international regulations
The VTS is a shore-based maritime traffic management system established by the

competent authority to assist the bridge team (IALA, 2016). In other words, VTS is
classified as a socio-technical system established to manage and control maritime
traffic in port approach as well as coastal areas and congested waterways that represent
navigation difficulties for the bridge team (Praetorius, 2014). Cutting a long way short,
the GOS VTMS provides comprehensive information on maritime traffic for ships.
According to IALA, the VTS consists of three main services including TOS, INS, and
NAS, which are all explained next (IALA, 2016).

Information services (INS) is a service where a Vessel Traffic Service
Operator (VTSO) provides when necessary all vessels in the region with necessary
safety-related information (Dalaklis et al., 2009). The information varies from hydro-
meteorological to the location information, intent and identity of other ships in the area
(Costa et al., 2018). Very briefly, INS seek to ensure that all parties are familiar with
the current situation of the area to help them in building situational awareness.
Basically, this service is standard and provided by VTS centers.

Traffic Organization Service (TOS) is a traffic management service inside
the VTS coverage area (Siousiouras & Dalaklis, 2009). It regulates traffic to prevent
hazardous situations such as problems related to conflicting travel routes and space
allocation that may lead to crowding or grounding or in the worst case collisions
(Blokus-Roszkowska & Smolarek, 2014). It works by allowing maneuvers, preventing
entrance into specific areas, set the speed limits and grant permits. It ensures the safety
and efficiency of traffic flow within the coverage area of VTS.

Navigational Assistance Service (NAS) is explained by Professors Dalaklis,
Siousiouras and Nikitakos (2009) as the provision of maritime assistance services
provided to ships have problems and/or difficulties in navigating safely on its own and
seeks the benefits of VTS assistance. The lack of onboard navigation equipment or
other internal/external problems may lead the decision-maker onboard ships to request

the service (Van Westrenen & Praetorius, 2014). By actively providing the ship's crew
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with information about other ships' positions, currents, obstacles, and factors to
consider when navigating in a limited area, the goal of the VTSO providing NAS is to
assist in making navigational tactical decisions onboard ships. (Siousiouras &
Dalaklis, 2009; IMO, 1997). After providing the advice, the VTSO monitors the
outcomes through the decision support system. The service is almost rendered
exclusively at the request of the ship and the instructions provided must be results-
oriented, which means that execution details are left to the shipmaster.

The GOS VTMS meets the functional objectives outlined in the guidelines for
VTS, which include collecting and recording pre-arrival and pre-departure information
about all vessels in the surveillance area as well as target acquisition and continuous
tracking of ships in the AQOI to enable; detection, supervision and control of inbound
and outbound traffic, monitoring vessel traffic within the surveillance area and
coordinate traffic, search and rescue activities and all subsidiary services, provide
information to ongoing ships to enable safe and expeditious navigation, provision of
pollution control tools, store ship information for statistical analysis and provide
evidence in case of an accident or incident. Thus, in accordance with IALA and IMO
Resolution A.857(20), established GOS VTMS services comply with all requirements.

4- GOS VTMS contribution to increased situational awareness on board ships
and onshore
Although there are several debates relating to the definition of SA, this research effort

is utilizing the definition provided by Brddje et al. (2010), which stated that SA is the
concept used to describe how people are formulating their mental picture in a dynamic
environment. Also, it considered the SA definition in the VTS domain provided by
Endsley (1995; as cited in Wiersma & Mastenbroek, 1998, p. 36) which stipulates that
“Situation awareness is the perception of the elements in the environment within a
volume of time and space, the comprehension of their meaning, and the projection of
their status in the near future”. As per this definition, when discussing SA as a
perception of elements in the VTS domain, there are two approaches to be explained.
The first is the SA of VTS operators which is strongly related to their personnel
abilities such as competency and professionalism and equipment such as sensors, work
stations and data processing available in the VTS center. The second is the SA of the
shipboard crew, which mainly depend on instruments available onboard such as radars,

AIS and VHF information provided by the shore side from the operators of VTS.
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4.1 Multi-sensors data fusion and its role in situation awareness and decision
making
A study carried by Dalaklis et al., (2009), along with the work of de Vries, (2015)

showed that decision making is based on the collected information and communication
initiated between the bridge team and shore operators. Brddje et al., (2010) research
findings showed that VTSOs are using VHF, radar and AIS as a primary source for
information; VTSOs are making decisions based on data fusion from different sensors
therefore, information is crucial in the VTS operation. The type of information used
by VTSOs as well as how, when and why it is used is crucial to understand the
cognitive status of the operators. From the ships’ crew perspective, a better
understanding can be achieved by looking at the range of services, including TOS,
INS, and NAS provided by the VTMS (IALA, 2016; Dalaklis et al., 2009). It is
obvious that increasing SA of the ship’s crew is created by providing comprehensive
information on maritime traffic. This result can be supported by the findings of
Blokus-Roszkowska & Smolarek (2014); Van Westrenen & Praetorius (2014); Costa
et al., (2018) and Wiersma (2010). Information communication between the ship’s
bridge and VTS Center, in addition to data fusion of multiple sensors from different
remote sites enables the VTSO to configure and construct a holistic traffic image in
the waterway and supporting the decision-making process. However, there are several
limitation and shortcomings of AIS; VTSOs are mainly depending on radar sensors
for detection and tracking and the data are overlaid on AlS data then displayed on the
main electronic geographical map to allow the operator to confirm the vessel’s position
and identifying the vessel by receiving ship’s particular such as MMSI, ETA,
destination, type of cargo and other static and dynamic data. GOS VTMS operators
are mainly depending on radar sensors network located along the coast of the GOS as
well as VHF communication, while AIS is considered to be a secondary source of
information. This finding is in line with the study carried by Brddje et al., (2010),
which stated that radar readings are the most important visual data and AIS is not
usually used for navigation and detection.

5- Results and Recommendation
Primary data was collected through in-depth interviews with targeted sampling

techniques for VTS competent authority officials as well as highly experienced users
of the GOS such as masters and chief officers in addition to service providers. The

data was obtained from the interview transcript and then analyzed by Coding (or
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sometimes an activity that is referred as indexing). The coded data describes data that
has been repeated several times by the interviewee or who himself explicitly stated
that it is important. The researchers conceptualized the data by describing the
connection between the labeled categorized data, presenting the results and then
proposed a solution under the scope of international best practices.

5.1 Towards integrated Maritime Surveillance
Maritime surveillance and monitoring data within and around Egyptian waters

is gathered by a number of agencies for a range of different purposes including
promoting safe navigation, environment protection, managing fisheries, and
monitoring borders and migration control. Each of these maritime stakeholders are
working independently and each entity follows a sectoral approach to MS and the
absence of a multidisciplinary approach. Each agency has its own organizational
culture, bureaucracy and legal basis for the application and enforcement under national
legislation. Since different authorities have a variety of competencies, and thus,
different information is needed to be collected which is very specific to those
competencies where only some of this information within these systems will be useful
to other users. That is why separate or single-sector systems were needed. Changes in
the scope and focus of MS over recent years have been accompanied by technological
developments that allow large amounts of data to be obtained, processed and
exchanged in real-time. Therefore, it is necessary to establish a national cross-sectoral
information sharing environment. Although there are several separate systems are
running, the existing surveillance systems have to be consolidated and move to a
higher degree of integration of MS information.

In fact, to make data integration and aggregation is a difficult process due to
differences in data formats and technical systems specifications as well. This technical
obstacle can be removed by following the best practices already implemented by
European member states. Since 2010 integrating the MS approach has been adopted
by European Member states expressed in Common Information Sharing Environment
(CISE) (European Commission, 2010).

This paper examined the GOS VTMS as a case study in order to verify its
compliance with international instruments regarding the role of VTMS as a Maritime
Surveillance System. Although international guidelines are not obligatory, IMO urged

member states to follow them in order to apply these guidelines as a global standard.
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Hence, with the above-identified benchmark, it is possible to discuss how to fill the
gaps to ultimately improve the current state of affairs. The VTMS is made of different
authorities that are carrying out various MS tasks. Sharing (on a need to know basis)
information between VTMS and coastal stations will create a better understanding of
maritime traffic/activities within Egyptian waters. Also it can increase the coverage
area of the GOS VTMS, which in turn will enable the operator to early detect critical
situations providing adequate time to initiate proper actions, well before a potential
threat is manifested.

5.1.1 Policy harmonization
Integrated policies and establishing a cost-effective national cross-sectoral information

sharing environment will improve the efficiency of Maritime Surveillance System by
covering existing information gaps, while avoiding duplication of data. This can be
achieved through integrated policies that are based on harmonization of laws,
regulations and standard operating procedures (SOPs) with the aim to avoid
contradictions and gaps. A cost-effective decentralized interconnection of several
information layers, could also improve the efficiency of Maritime Surveillance System
under examination by effectively dealing with information gaps that exist throughout
Egypt waters, while avoiding duplication of data. MS integration aims to create an
added value through additional relevant surveillance cross-sectoral data which will
enhance the existing sectoral maritime awareness image among users of the Egyptian

maritime domain (Fig. 5).

Safety of navigation VTMS
capabilities

NTRA &
TELECO

Coastal radio stations and

Military capabilities in AlS

maritime surveillance

Environment protection
capabilities

Figure 2: A need to know information sharing among MD stakeholders.
As a consequence, better situational awareness will be achieved which in turn

can positively impact on issues like maritime safety and security, prevention of marine

pollution, as well as more effective fisheries management and borders control. In other
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words, an improved sharing of information could also bring costs down, since the cost-
effectiveness of Maritime Surveillance System will be optimized.

6- Conclusion
This research effort heavily focused on emphasizing the importance and role of

maritime surveillance in the GOS to enhance the safety of navigation and protect the
marine environment. Data collected/analyzed indicated that several governmental and
non-governmental agencies are involved in the surveillance of Egypt’s maritime
domain. Also, it was explained that Egypt has exercised its sovereignty and deployed
certain tools available such as the GOS Traffic Separation Scheme (TSS), Aids to
navigation and Vessel Traffic Management System that were all established by the
competent authorities under the scope of national legislations and in compliance with
the relevant international instruments.

Due to the extensive existence of oil wells, offshore Rigs and heavy traffic of
non-SOLAS and SOLAS ships transiting the waterway, GOS is one of the hot spots
of oil pollution in the Middle East region. Consequently, GOS VTMS is a cost-
effective risk reduction and mitigation safety tool, established in a very important and
quite narrow waterway. This research effort discussed how exchanging and updating
information between VTS Centers and vessels is playing a dominant role in improving
SA for the shipboard crew as well as the onshore VTSOs in a complex dynamic traffic
image. Consequently, the improved SA is leading to construct a holistic traffic image
which in turn will facilitate the safety of navigation and protect the environment. The
research results also indicated that there are a number of gaps, in comparison with
international regulations and guidelines. The lack of a multidisciplinary approach for
maritime surveillance is one of the main gaps. This is mainly happening when
governmental and non-governmental agencies are working independently and each
entity follows a sectoral approach to maritime surveillance. It is recommended to
establish a cross-sectoral information-sharing environment, at the national level. This
can be achieved through integrated policies that will the competent authorities to avoid
contradictions and gaps, mainly in relation to their standard operating procedures and

the way the sharing of information is taking place.
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Abstract

In this paper, the authors emphasize the increase in air pollution in the eastern part of the city of
Rijeka caused by the increase of the container throughput of the container terminal at the Port of
Rijeka (Adriatic Gate Container Terminal), i.e., the increase in the number of vessel arrivals, the
increase in the number of trucks in arrivals/departures related to road deliver/dispatch of

containers.

Since the Adriatic Sea is the deepest part recessed in the European mainland, it is logical that the
northern Adriatic Sea provides the Central European countries the closest access to world seas
through the Gulf of Trieste and the Gulf of Rijeka. The natural advantage of the Port of Rijeka is
the fact that the Dinaric Mountain barrier is the lowest and narrowest on the transport route through
the northern Adriatic Sea. The North Adriatic traffic flow is the shortest natural thus the most
economical way Europe relates to the Mediterranean and, by sailing through the Suez Canal, with

most of the countries in Asia, Africa and Australia.

Important transportation links from landlocked Central European countries to seaports on the
Adriatic coast, i.e., the Port of Rijeka, intersect on the territory of Croatia, Slovenia and Italy with
other important traffic flows which move from Western and Central Europe to South-eastern
Europe and the Middle East. Considering Northern and Western European ports, sea distance from
Far East ports and Northern Adriatic ports, i.e., the Port of Rijeka, is approximately 2 000 nautical
miles shorter, resulting in a shorter voyage time up to ten days. As for land cargo traffic directions,
main Central European industrial and commercial centres are closer to the North Adriatic region

by 400-600 km.

! The paper is the result of research activities of the scientific project Connected Traffic implemented within CECOM for smart cities (CECOM —
Center of Competence for smart cities, the city of Rijeka), funded by the EU ESIF fund, started in March 2020. and ends in March 2023.
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This paper presents the geographical and traffic characteristics of the Port of Rijeka, analyzes the
total container throughput and land transport to/from the Adriatic Gate Container Terminal at the
Port of Rijeka. The air quality at the measuring station Rijeka 2 was also analyzed, where the
parameters in five years were analyzed; nitrogen dioxide, sulfur dioxide, particulate matter

(<10um), carbon monoxide, particulate matter (<2.5um) and ozone.

This paper aims to interpret the possible dependence between the increase in container throughput
of the Port of Rijeka and air quality concerning the increased traffic of trucks, but also the port
activities themselves. The expected results of this paper are manifested through an increase in
container throughput in the past five years, increased flow of ships in the Port of Rijeka, a high
share of shipping/delivery of containers by road transport and an increase in certain environmental

parameters.
Keywords: air quality parameters, container terminal, environmental parameters, port of Rijeka.

1. INTRODUCTION

The port of Rijeka has an extremely favourable geographical and transport position, gravitating
towards the lands of Central Europe. As marked on Kvarner Bayi, it is the backbone of the sea and
land transport route as part of the Mediterranean transport corridor. This corridor connects the
Danube region and the Adriatic Sea, and is also the link between Central European countries, the

Adriatic Sea and the Mediterranean Sea (Vilke, Santi¢ and Glad, 2011).

The container terminal Adriatic Gate Container Terminal, where container handling takes place
between the sea and land sides of the Port of Rijeka, has a great impact on the increase of rail and
road traffic in the city of Rijeka. In 2020, a record number of 344 091 TEU were loaded on the
Adriatic Gate Container Terminal (Port of Rijeka Authority, 2021). The increased amount of
shipping traffic not only brings profits to the port and the city, but also negatively affects the air
quality of the area by releasing an increased number of pollutants into the atmosphere. A similar
issue was highlighted in (Anastasopolos et al., 2021) where Canadian port cities further emphasize
the impact of ships and fuel quality on air pollution. Given the problems in some Asian and
European ports, new tools are being developed that are used to encourage the development of

“green” ports in the functional activities of port operations (Lam and Notteboom, 2014).
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Air quality monitoring in the territory of the City of Rijeka and Primorsko-goranska County is
measured at 16 monitoring stations. The largest number of stations is located in the industrial part
of the city, while the remaining number of stations is located in congested places or in areas where
waste is disposed of and recycling is carried out. The results of air pollution measurements in 2018
include most of Primorsko-goranska County in the 1% category of air quality, which means clean

air or negligible pollution (Project study — Connected Traffic, 2020).
2. GEOGRAPHICAL AND TRANSPORT ASPECTS OF THE PORT OF RIJEKA

Since Adriatic Sea is the lowest point on the European continent, it follows that for Central
European countries North Adriatic provides the shortest access to the world's sea through the Gulf
of Trieste and Rijeka. North Adriatic ports are the main link of the southern European traffic flow,
the shortest natural direction connecting Europe with Asia, Africa and Australia (Vilke, Br¢i¢ and
Kos, 2017) . The northern Adriatic traffic flow connects two economically complementary worlds,
the industrially developed countries of Western Europe and the Asian and African developing
countries. In the narrower area of Central European there is a significant existing and possible
potential economic and demographic market that could use the North Adriatic traffic flow as an
optimal route for the flow of goods from the Mediterranean and the rest of the world.

Table 2. Railway distance (in kilometers) of the

Northern Adriatic and North European ports to
certain Central European economic destinations

Table 1. Sea distances (in nautical miles)
between ports of Rijeka, and Hamburg,
and significant global ports

Port Rijeka Hamburg Railway Rijeka Hamburg Rostock
Port Said 1254 3551 Budapest 592 1406 1166
Bombay 4315 6 620 Bratislava 602 1022 980
Shanghai 8 555 10 855 Prague 806 686 644

New York 4785 3535 Vienna 580 990 984
Singapore 6275 8 585 Linz 557 911 923
Hong Kong 7734 10 029 Munich 563 777 876

Source: (Vilke, Bréic and Kos, 2017)

The sea distance from the ports of the Far East and Northern Adriatic is about 2,000 nautical miles
shorter than from the ports of the North and Western European, resulting in a shorter voyage time
of up to ten days. As far as land transport directions are concerned, the main Central European

trade centres are closer to the North Adriatic region by 400-600 km (Vilke, Br¢ic and Kos, 2017).
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3. RAILWAY AND ROAD TRAFFIC CONNECTING THE AGCT WITH THE
HINTERLAND

The Adriatic Gate Container Terminal is located in the eastern part of the city of Rijeka and,
together with other terminals in the vicinity, forms the backbone of the port handling of the Port
of Rijeka. At the terminal with a depth of 14.88 meters, it is possible to accept Post-Panamax
vessels in the size of two berths, which together exceed a length of 600 meters. On a total area of
17 hectares with 2 Panamax container cranes, 2 Post-Panamax cranes, 6 RTG storage handling
gantry cranes and 2 RMG rail handling gantry cranes, total annual handling of 600 000 TEU can
be achieved. Since 2011, International Container Terminal Services Inc. has taken over the
concession over the terminal for the next thirty years to secure an advantage in world trade over

other North Adriatic ports (Adriatic Gate Container Terminal, 2021).

Flgure 1. Adrlatlc Gate Container Terrnmal Rijeka (2021)
Source: (Adriatic Gate Container Terminal, 2021)

In the last eight years, the share of rail freight at the container terminal has doubled, which is a
shining indicator of the application of Directive 2009/33/ EC of the European Parliament and the
Council of 23 April 2009 on the promotion of clean and energy-efficient vehicles in road transport
(European Parliament and Council of the European Union, 2009). The Adriatic Gate Container
Terminal could see a further increase in rail capacity in 2020 thanks to the development of a new
terminal intermodal facility, the operation of two additional long-range gantry laptops and the

commissioning of Ranch Tunnel Pecine.

The data from Table 3 clearly show the share of land transport for the last six years in the container
transport of the Port of Rijeka. According to the data below, in the period from 2015 to 2020, a
period of a positive trend in the growth of port transhipment and road and rail transport was

observed.
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Table 3. The share of land transport in container transhipment of the Port of Rijeka

Port

Year Transhipment | Road transport | Railway transport Lorries Wagons

(TEU) (TEU) (TEU) % %
2015 161.883 124.725 37.158 77.05 23
2016 177.401 132.984 44417 74.96 25
2017 210.377 147.173 63.204 69.96 30
2018 227.375 162.422 64.953 71.43 28.6
2019 271.817 168.643 103.174 62.04 38
2020 344.091 176.746 126.880 58.3 41.7

Source: Created by authors by statistical data (Adriatic Gate Container Terminal, 2021)
In the period from 2015 to 2020, road transport has increased by nearly 42%, while railway
transport has increased more than three times. It should be noted that the container terminal has
significantly increased its rail capacity and more than 40% of all freight is transported by rail. It
appears Table 3 and Graph 1 are used for dependent variables, but there are also other variables

that must be considered.

4. THE IMPACT OF CONTAINER THROUGHPUT OF THE AGCT AND RELATED
LAND TRAFFIC ON AIR POLLUTION

Motor vehicles are the primary air pollutants, with road vehicles responsible for 80% of pollution.
The classical air pollutants can be divided into five groups of pollutants: Sulfur compounds
(produced by the combustion of fossil fuels), carbon (II) oxide (CO), nitrogen oxides

(hydrocarbons), soot, particulate matter, aerosol.

Following the pollutants occurring as combustion products of motor vehicles, which are divided
into pollutants whose effects have a negative impact on human health and those whose emissions
have a harmful effect on the atmosphere (so-called greenhouse gasses), ecological parameters are

proposed that sensors could measure (Project study — Connected Traffic, 2020).

4.1. MEASUREMENT OF ECOLOGICAL PARAMETERS AND FUNCTIONAL
REQUIREMENTS FOR ECOLOGICAL SENSORS

Following the research (the CECOM project Connected traffic) carried out in the project,
ecological parameters are defined, which the sensors should measure in the area of the city of
Rijeka and in zones near the terminal. Furthermore, when adopting the proposal of locations for

the measurement of air pollution parameters, the current state of measurement of ecological
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parameters in the wider area of the city of Rijeka was considered, assuming the application of the

method of direct measurement by sensors installed at fixed locations.

The main pollutants released by motor vehicles, the measurement of which would be necessary,
include (Project study — Connected Traffic, 2020):

* Particulate Matter (PM 1.0, PM 2.5, PM 10) - can be primary and secondary pollutants
formed from hydrocarbons, nitrogen oxides and sulfur dioxide. The exhaust system of
diesel engines is a major contributor to this form of pollution.

* Volatile Organic Compounds (VOCs) - react with nitrogen oxides in the presence of
sunlight to form ozone near the ground level and are the main component of smog. Exhaust
gasses from vehicles most often appear in the form of toxic pollutants, namely benzene,
acetaldehyde and 1.3 butadiene.

* Nitrogen Oxides (NOx) - a harmful primary pollutant that can form ozone at the ground
surface or appear as particulate matter PM (secondary).

* Carbon Monoxide (CO) - a colorless, toxic gas produced by the combustion of fossil fuels
such as gasoline.

* Sulfur Dioxide (SOz) - produced when fuels containing sulfur are burned, particularly
diesel. It can also react in the atmosphere to form particulate matter (PM).

Other greenhouse gasses - the largest contributor in this group is carbon dioxide (COz),
followed by methane (CHa), nitrogen oxide (N20O) and hydrofluorocarbons (HFCs).
4.2. OVERVIEW OF AIR QUALITY ENVIRONMENTAL PARAMETERS AT RIJEKA 2
MONITORING STATION

The source and amount of air pollution are major factors through which it is possible to influence
its reduction. Particulate Matter 2.5 (PM 2.5) and Particulate Matter 10 (PM 10) are measured as
indicators of air quality, and according to European Commission, it is reported that in the EU
transport is responsible for 25% of particles causing that cause air pollution in cities while
industrial activities contribute 15% to pollution. Thus, although, there are significant differences

between individual regions within the European Union (European Commission, 2015).

Since the port of Rijeka, i.e., Adriatic Gate Container Terminal has seen a steady increase in port

transshipment (Table 3) for the past six years, analyze of parameter measurement results (SO2,
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NO., PM25 and PMio), whose excessive concentration negatively affects the quality of life of the

population, has been produced in the period from 2015 and 2020.

When measuring the ecological parameters near the container terminal, the data from the station
located in the immediate vicinity of the terminal, i.e. on the access road to the port of Rijeka, were

considered.
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Graph 1: Mean of collected parameters 2015-2020
Source: Created by authors by data (Croatian Agency for Environment and Nature, 2021)
* Note: PM10 for 2019 is the estimated value.

The data in Graph 1 show a decrease in the values of all parameters except PM10 between 2015
and 2017. The increase continued until 2020, triggered by the COVID-19 pandemic, which caused
significant traffic restrictions resulting in a decrease in the value of all parameters. The estimated
value (based on the increase in previous years and the available data for the months of 2019) was
considered for the measurement of PM10 parameters as the instrument was in the calibration
process for a certain period. However, there are other variables that must be considered (urban
transport, industry, etc.) as they also affect environmental parameters.

In addition, the analysis showed that the increase in port throughput had no impact on the decrease
in the quality of life of residents (in terms of air quality) in the vicinity of the terminal. Furthermore,
the slight increase in container transhipment via road transport had no impact on air pollution as a
significantly higher proportion of containers were allocated to rail transport.

4.3. POSSIBILITIES FOR OBTAINING MORE RELEVANT VALUES OF
ENVIRONMENTAL PARAMETERS
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Determining the environmental impact of port activities and the air quality of port cities is a rather
complicated task, as pollution caused by port activities is mixed with land-based sources of

pollution such as industrial areas, traffic, etc. (Merico et al., 2021).

According to the activities carried out in the project Connected Traffic, it was found that the system
for measuring ecological parameters in an urban area can have several functional levels, given the
complexity of obtaining information based on the collected data. The system of measuring
ecological parameters in an urban area may have several levels of function, depending on the
complexity of obtaining information based on the collected data, while the method of measuring
ecological parameters with appropriate equipment may be direct and indirect.

In direct measurement, sensors measure pollutant levels at predefined stations outside the pollution
center and it is questionable to what extent the values obtained reflect the impact of traffic on air
pollution. While such a method provides information on the measured level of pollutants at the
measurement location, it does not capture the exact proportion of pollutants from motor vehicles,
as the dispersion of air gasses is already present at the measurement location. A more successful
method of direct measurement can be achieved by installing mobile sensors on public
transportation or municipal utility vehicles. By using such method, information can be obtained
on the pollution footprint and on changes or dynamics in the movement of the footprint within the

target area

The indirect measurement method represents the highest level of functionality, as the subsequent
analysis of the movement dynamics can provide information on the impact of traffic and its flow
in terms of environmental parameters and pollution. The most relevant values of ecological
parameters can be obtained by sensors placed at the source of pollution and computer models
based on movement dynamics obtained by video analysis and virtual sensors, which will also be
applied in the continuation of the research. Instead of applying sensors placed at the source of
pollution, the devices will be installed at the container terminal itself or at the operating shore
where loading and unloading of ships for pollution by ships and handling mechanization is carried
out. Also, sensors will be installed at the ramp of entry and exit points for trucks at the terminal.
The application of computer models will provide information on the impact of traffic and its flow

in terms of ecological parameters and pollution (Project study — Connected Traffic, 2020).
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In line with EU greenhouse gas emission reduction targets and increasing air pollution, it is
necessary to highlight the importance of organic transport or energy efficiency in transport and to
encourage projects to increase the energy efficiency of transport systems and to use vehicles with
less environmental impact that make greater use of renewable energy sources and have reduced

CO: emissions.
CONCLUSION

Road and railway infrastructure on the territory of the Republic of Croatia is very uneven, although
in recent years a lot has been invested in the construction of new roads. Additional investments
are needed in both existing and new infrastructure to connect the coast with the hinterland, i.e. to

strengthen intermodal transport on the Rijeka transport route.

Among the many advantages for the country's economy, ports also bring certain disadvantages in
terms of air quality reduction. This problem is most acute due to ships, which are the main source
of pollution, along with vehicle emissions, dust and noise. Although AGCT is located near a
densely populated area, according to the analysis carried out, no excessive pollution was detected
that would endanger the population. However, the Port of Rijeka has the potential to attract larger
amounts of cargo, so in the future it will be necessary to carry out further measurements of
ecological parameters and research that will result in the sustainable development of the Port of
Rijeka. The recently expanded intermodal rail terminal also has a positive effect on reducing

pollution.

The Adriatic Gate Container Terminal represents an important part of the economic activities of
the city of Rijeka, as the ports are considered the "gateway" to global trade. The potential for
further growth of traffic in the port of Rijeka is reflected in its geographical location in the northern
Adriatic with road connections with the center and Southeastern Europe. Considering the great
potential of the Port of Rijeka, a further increase in container throughput followed by a higher
share of shipping/delivery of containers by road transport is expected, which so far have not

significantly affected the quality of life of residents living near the terminal.
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Abstract

The aim of higher education has always been to equip graduates with a set of
professional skills for a particular professional area. This is provided by a number of technical
subjects which guide students in acquiring necessary knowledge and practicing essential
skills. From such perspective, Maritime English occupies a special place in MET, as it
combines knowledge of language itself, professional terminology and communication skills
with knowledge of the profession itself. The process of Maritime English training is complex
enough as it requires answers to the questions what should be trained, how to organize the
process and evaluate the progress. It is a real challenge to integrate language learning
activities with a profession-focused content into meaningful tasks, find and implement
interdisciplinary content to trigger genuine communication. Students should be engaged into a
real-life maritime scenario simulation, provided with an opportunity to apply a broader set of
professional knowledge, understand, adapt, and create a new scenario in response to the
investigated complex problem. The students are trained to think critically and transfer
knowledge to the other situation, as well as develop career skills, such as ability to plan,
prioritize and communicate in a decision-making process, demonstrate their leadership and
teamwork.

To provide sustainable development and face challenges of the current pandemic
situation, the educational system shall apply innovative approaches and technologies into the
learning process. As the language teachers, our task is to organize a collaborative classroom
environment and establish a process for asking questions and developing knowledge through
students’ cooperation and effective communication. Active learning as a key approach to
teaching Maritime English aimed at customizing the educational process to the individuals’

needs, encouraging students to reflect on and share responsibility for their progress and train
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life-long learning strategies. It is implemented into everyday practice through embedding
inquiry into the learning process, when students collaborate to create hypotheses, select
information and investigate a driving question. The learning process has moved beyond the
class and transformed into flipped classroom environment, where students drive their own
learning, and teachers coach them to facilitate and personalize learning through developing
individual playlists. It requires from teachers to adjust learning materials and training tasks to
respond to students’ needs and develop new generation course books as well as digital courses
(e-learning) to provide a wide access to applicable resources and make learning feasible.

The article describes the ways how to apply active learning strategies in Maritime
English training. The authors of the article share their experience of implementing active
learning strategies to provide students with “good command of English in written and oral
form” necessary to perform profession-oriented tasks and meet occupational requirements
listed in the STCW Convention.

Keywords: communicative competence, active learning strategy, Maritime English

course.

Introduction

Nowadays one of the most advanced strategies in higher education institutions is active
learning. Researchers in the field of pedagogy attract attention to the fact that still a lot of
teachers in higher education verbally transmit information to the students, and students
passively receive it. Traditional “passive” method of learning may not be considered to be
effective way for students to learn (Michel N., Cater Il J.J. & Varela O., 2009; Ghilay Y.,
Ghilay R., 2015). Moreover, many studies highly recommend to apply teaching techniques
that encourage students to be actively engaged in the training material because this type of
engagement promotes deeper levels of thinking and better facilitate encoding, storage, and
retrieval than traditional “passive” techniques (Peck A.C., Ali R.S., Matchock R.L. &
Levine M.E., 2006).

An important part of seafarers’ professional training is Maritime English, in particular,
development of communicative skills required for professional communication within the
maritime field. Teaching and learning Maritime English is inseparably connected with active
communication between the training process participants, be that student-student or students-
teacher interchange, the more so if it is based on the principles of communicative approach.
IMO Model Course 3.17 “Maritime English” (2015), approved by International Maritime

Organization, stipulates the necessity of active learning by stimulating frequent learner
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participation in order “to assess how much students already know, stimulate interest in a
topic, and increase opportunities to interact in English”, which is mostly done by teachers.
Researchers have provided wide coverage of active learning definitions, elements and
strategies mostly concerning ways of conducting lectures with scarce references to teaching
Maritime English. We would like to mention some general concepts that were particularly
important for our research.

Active learning is defined as any instructional method that engages students in the
learning process, where students do meaningful activities and think about what they are doing
(Prince M., 2004). The strategies promoting active learning in the classroom are vital because
of their powerful impact upon students' learning (Bonwell Charles C., Eison James A., 1991).
Students learn more when they are asked to apply what they are learning in different settings
(Weston C., Finkelstein A., Ferris J. & Abrami J., 2010).

Thus, in current theories and researches concerning active learning strategies, two
important components are specified: activities involving higher order thinking skills (HOTS)
(based on Bloom’s taxonomy) and student reflection on their learning, with the latter to be
done by students themselves.

The purpose of the paper is to describe the practice of implementing active learning
into Maritime English training.

Main text. Methodology

On the basis of our successful project concerning implementation of communicative
approach in teaching Maritime English, there came a decision of continuing it with a
complementing project of incorporating active learning strategies into the training process. As
a group of sixteen teachers of Maritime English, we were aware of the existing similarities
between communicative and active learning. They both view speaking, reading and writing as
well as various forms of student interaction to be the major learning components.

After a series of workshops on active learning (Active Learning in Higher Education in
November 2020; Active Learning Strategies in April 2021) to help ourselves understand the
similarities and differences between communicative and active learning, we chose to develop
a set of course books in which both ways of learning can be intertwined.

The course books have a unified structure: five modules grouped around essential
competencies, three parts in each module with each part containing reading, speaking and
writing sections. The activities elaborated for each module present possibilities for developing

all levels of cognitive thinking going from lower levels (understanding, remembering,
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applying) up to higher ones (analyzing, assessing, and creating), the latter presenting active
learning strategies.

As the students’ interaction — individual, pair and group work — is characteristic of both
learning strategies, the active learning indication depends on two elements of meaningful
activities: those promoting students’ HOTS and those reflecting on the content measured by
the required learning outcomes. To describe how things should be done correctly (e.g. identify
and describe ship's type, structure and equipment; explain symbols and abbreviations on a
chart; role play the words and phrases for emergency situations etc.) using English in written
and oral form is the goal of learning the discipline of Maritime English (STCW, 2011).

The most rewarding foundation for promoting HOTS are undoubtedly cases, sea stories,
extracts from maritime accident reports, extracts from books written by seafarers. Provided
the tasks are thoughtfully elaborated, they serve as promising catalysts for arousing students’
interest and motivation to plunge into exhilarating discussions based on the acquired
knowledge and skills.

Short cases and extracts from books by mariners are placed within certain topics in the
module parts. Their length fluctuates between 100 and 200 words. A typical set of questions
might be: What did the crew member do wrong (analysis)? Could the accident have finished
in @ more serious injury (assessment)? How could the accident have been avoided (creation)?
They are commonly discussed in small groups structured as buzz groups, round table
discussions, or jigsaw and expert groups. The emphasis is put on developing critical thinking
(analysing and assessing) and decision-making skills (creating) based on communication
skills. As a follow-up, students either produce oral reports to the class by a nominated speaker
dwelling on the most challenging question/issue or have whole class comments on the
question of their choice.

Sea stories and extracts from maritime accident reports designed as texts for extensive
reading form a separate section in the course books. Topically, they are connected with the
module content and its essential communication competency, but what is truly beneficial,
those stories and reports content coverage is much wider making students revise their
knowledge of the Maritime English syllabus and refer to their life experience. With this
format of extensive reading, a flipped classroom method is effectively used: students are
notified about the extensive reading lesson well ahead to have time for individual reading,
clarifying the meaning of certain phrases, think the proposed questions over and express their

personal attitude to the events in the story.
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The younger students’ knowledge of General and Maritime English is rather low, so the
activities for reading and discussing sea stories by them are limited: general discussion,
comprehension check, your ideas (mostly presented as questions), and creative task. Except
for the comprehension check, all the other tasks are focused on application of HOTS. To
provide an example, the sea story “Drama in Real Life” to the module “Life-Saving
Appliances” (Welcome Aboard, 2021) is preceded by a discussion “What hazards can happen
to a seafarer lost far at sea?” and followed by such questions as “Why could the crew panic
instead of preparing to abandon the ship (analyzing)?” “How efficient were the life-saving
appliances used by the crew (assessing)?” etc.

Extracts from maritime accident reports are meant for increasing students’ ability to
apply their knowledge and skills to tackling critical situations at sea. The list of tasks is
longer, and those requiring HOTS are as follows: critical understanding of facts, making
assumptions, stating the problem, analyzing facts concerning the problem, generating and
assessing alternatives, and developing an action plan. Besides the activities used for the above
mentioned purposes, teachers have an ample choice of strategies to engage their students into;
the most appreciated, though, are group strategies (think-pair-share, quescussion), reasoning
strategies (debate, four corners), and instructional strategies (Socratic questioning).

Another element featuring in active learning is student reflection. In common teaching
practice, students are suggested to revise some previous aspects of learning or work at review
lessons on the least mastered knowledge and skills. Reflection is a different approach. It
means students analyse and assess their learning including their achievements and failures,
the effectiveness of some activities for their learning. The success of reflection activities is
directly related to the students’ mentality peculiarities, their personal preferences and their
attitude to sharing personal opinions. The same is true about the teachers: whether they are
open to knowing the students’ thoughts, especially about the impact of certain activities on
their learning (Kudryavtseva V., Barsuk S., 2021). We consider that reflection strategies can
be divided into three types:

1) whole group reflection in oral form organized on the teacher’s initiative at the end of
the lesson, module, or semester when students are asked questions like “What did you
understand best/worst of all? What was the most interesting task?” or comment on how they
worked through a certain activity while collaborating within a group or come up with their
suggestions on ways of improving their skills;

2) individual reflection in written form taking up the format of one-minute papers, exit

slips the teacher / students write a comment on the same issue/activity;
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3) individual reflection in written form following students’ topical essays.

In our effort to implement reflection strategies, we have come upon initial students’
unwillingness and inability either to participate in them or respond specifically. Also, this
depends on whether their reflection is oral or written. Most students do well with anonymous
exit slips, more likely if they become aware of the teacher’s positive reaction to their
comments.

Special attention has been paid to the essays by first-year students. On an electronic
forum, students wrote their two-hundred-word essays built on a video, suggested title, or
individually chosen topic. For the second time, they had to correct their mistakes or the essay
structure by themselves or with the peers’ assistance. And their final reflection was done after
the teacher’s comments written below the essay. The lessons learnt are: 85% of students
appreciated this type of individual work with them; they became visually aware of their
typical mistakes and tried to eliminate them in speaking; about 30% of students disliked the
process after the second step; about 40% were eager to continue composing essays connected
with the module they were learning; reflecting on essays is time-consuming, especially for the
teacher.

Active learning strategies may be applied at online lessons of Maritime English with
some limitations for intense regret which are as follows:

- impossibility of organizing the activities that get students moving and make their
learning more enjoyable and personalized, e.g. post-it parade, four corners;

- pair and group work can be done only on few learning platforms, e.g. Zoom, Microsoft
Teams where students have the possibility to work in separate rooms;

- the most applicable forms of interaction in learning Maritime English (pair and small
group work) give way to individual performance; due to it, student speaking time at the
lessons decreases considerably while individual offline tasks in written form can become
more dominant.

HOTS can be improved by regular progressive practice. Much depends on teachers’
enthusiasm due to the unfortunate situation that the main concerns of official assessment for
learning are knowledge, proficiency and competence with no reference to higher order
thinking which is, therefore, logically implied and may be taken into consideration.

Data analysis

The learning process has been constantly monitored, two methodologies were executed
to determine student attitudes and perceptions to active learning as pedagogical instructional

strategy. The first method involved the usage of standardized tests (Stop and Check) to
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measure academic achievement. Thus, learning progress was explored in terms of traditional
criteria, such as grammar accuracy, vocabulary appropriateness, and professional competency.
Whereas the second method involved students’ and teachers’ interviewing as the participants
of learning process. To increase the findings validity, the results were compared with the
Moodle database analysis set on the complex assessment of students’ engagement in the
course.

The survey group comprises 60 participants, who are the first-year students studying at
Navigation Department of Kherson State Maritime Academy and attending Maritime English
course as part of their professional training. The majority of them are native citizens (40
persons) as well as foreigners (20 persons), who are mostly representatives of Egypt, Nigeria
and Lebanon. Also, 15 teachers of the English Language Department for Deck Officers were
interviewed on some key aspects of active learning strategies to get their feedback on pros
and cons of this approach applied in their daily practice and to make teaching/learning a more
productive and enjoyable experience.

The main data collection tool is a questionnaire, that consists of two parts. The first one
comprises 25 statements and examines the reliability of the four teaching/learning domains:
focus on HOTS as learning objectives, personalized learning strategies application, students’
attitude to collaboration types and to mistakes, sharing responsibility for learning
achievements. Students indicate their responses on a four-point scale ranging from strongly
disagree to strongly agree (closed questionnaire multiple choice).

The first set of statements is designed to investigate the students value of HOTS training
as learning objectives in the course. All the students recognize the positive impact of HOTS
development on knowledge perception and their ability to apply it to a different context.

The second group has 8 clauses relating to active learning strategies and students’
preferences. Students responses indicate that collaborative work and inquiry-based learning as
well as self-reflection papers enhance their learning and train self-studying skills.

To reflect on language performance and attitude to mistakes correction the students
respond to the third set of questions. The answers analysis shows that all the students perceive
their learning experience as positive and enjoyable, recognizing mistakes as an essential part
of the process and peer-correction as the most appropriate way.

The first part of the questionnaire finishes with the statements to reflect on the teacher’s
role and the extent to which students take responsibility for their learning. The analysis
indicates that most students perceive the teacher as “a sage on the stage” being the main

source of knowledge presented in class (85%). They also appreciate feedback on their
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performance as a valuable tool for improvement (97%); about half of the responders believe
their progress depends on the teacher’s regular checks (45%). However, 85% of students
demonstrate their readiness to share responsibility for learning results and importance of out-
of-class learning.

The second part of the student questionnaire consists of two ranking tasks and four open
questions designed to examine portions of data from the questionnaire. Ranking tasks overlap
previous questions and provide more precise information on learning objectives and outcomes
as well as the skills trained. Thus, all the students have chosen knowledge understanding as
primary learning objective as well as applying knowledge to different situations (40%), and
information analysis and facts investigation (40%). Active learning strategies contribute to
development of communication skills (100% of responders), critical thinking skills (60%),
teamwork skills (60%), leadership (40%), and decision making skills (25%).

The open questionnaire is designed to collect data on students’ preferences referring to
learning activities, self-study strategies, and their motives for learning. The results analysis
shows that such activities as case-study, role-play, working tasks simulation, project work,
directed to engage students in group work interaction and focus on creating the best solution /
searching for information and its analysis / performing job-oriented duties / developing a
group project are among their favourite ones (75%).

The question to investigate the students’ motives to study suggested some options to
choose and an open answer. All the students have chosen intrinsic motivation, such as
personal development as a main motive to study language, as for external motivation the
responses vary from employer’s requirement (60%) to academic success (20%).

To sum up the findings from the students’ questionnaire, we can characterize their
responses as generally positive, often relating to success of embedding active learning in
Maritime English course.

To develop insights into the students learning and reflect on active learning strategies
implementation, a questionnaire was designed for teachers, who teach Maritime English for
students of different years of study. The questionnaire contains five multiple choice questions
with open answers to evaluate the results, identify potential problems, and discuss possible
solutions to modify teaching practices.

Thus, to determine the problems the teachers encountered, 53% of them notify that
students of lower language level are not ready to work independently; some students are
reluctant to participate evenly in group work (40%); it is difficult to create criteria to assess

HOTS levels of development (40%). Among the assessment techniques the teachers use most
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often are teacher’s developed tests (66%), self-assessment and peer-assessment based on the
criteria familiar for students (50%), and group work performance (40%). To examine learning
strategies of frequent use, the teachers focus on simplified-inquiry tasks (projects) and role
play / simulation (73%), and a minute paper as a reflection on learning (67%) as the most
efficient ones. These strategies require tasks accomplishing, active engagement and sharing
personalized information, they provide valuable input for further discussion to evolve
knowledge and skills training. Reviewing their practices, the teachers name such benefits of
active learning approach as training of effective collaboration and team work skills (86%),
development of creativity (66%), speaking skills improvement (60%), and critical thinking
skills development (53%). To evolve their practice and overcome the problems they
experienced the teachers believe that students learn better when they are actively engaged in
the learning processes. To increase students’ involvement and make their learning more
personalized, students might be involved in course materials development by choosing the
topics for discussion and the ways to demonstrate their achievements (73%). It is also a good
idea to encourage students to reflect on the course material, the implemented learning
strategies and the lessons outcomes (60%).

Conclusion and recommendations

This paper is designed to highlight advantages and problematic areas of active learning
strategies implementation into Maritime English course and may lead to general
recommendations on the course development. Based on deeper learning approaches (inquiry-
based learning, personalized instruction, flipped classes) active learning strategies focus on
training HOTS and develop decision-making and critical thinking skills, which contribute
greatly in communication skills improving and, as a result, general learning enhancing.

In this respect, some recommendations are suggested:

1) students’ reflection on their performance, course material, learning strategies is
welcomed in order to make study personalized;

2) self-correction and self-assessment are encouraged to increase self-awareness and
learning efficiency;

3) effective collaboration in groups should be the main type of students’ interaction that
leads to development of HOTS and communication skKills.
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Abstract

Autonomous ships are going to be the ships of the future. The operation and maintenance of
Autonomous ships will be vastly different, requiring proper knowledge and understanding of
many interrelated human and machine components. Today’s skills would become obsolete for
running Autonomous and remotely operated ships. Modern technology tools will need to be
incorporated, so that the seafarers could be trained to use such tools and enhance their
knowledge to help them operate ships from remote locations, and also improve the safety of
the vessel as also the safety of lives of those few human beings who would be required to work
onboard such vessels. Thus, the entire training will need to be revamped and various skills
including Augmented Reality (AR) / Virtual Reality (VR) technology will need to be included
in the curriculum and syllabus of Maritime Education and Training programs. Since there will
be limited crew on board, it will be necessary to carry out trouble shooting and diagnosis of
failure of machinery from remote locations and also plan the survey and repair of the machinery
using AR technology. The future education experience can also be enhanced by using
Augmented Reality (AR) / Virtual reality (VR) and such technologies like the HoloLens
technology, which will make learning more effective through annotations and interaction by
simulating various conditions that could be experienced on board a vessel. It would also help
to simulate conditions which might not be safe and practically possible to be carried out on
board a vessel. Such training could be carried out in shore- based establishments where various
types of vessels operating under different environmental conditions could be replicated through
simulation, thus, making training as effective, if not more effective, in comparison with the
current training methods. In this paper an attempt is made to outline appropriate trouble-
shooting procedures, machinery survey procedure from remote locations as also suitable

training methods for training crew for autonomous ships of the future.
Key Words

Augmented Technology, Virtual Reality Technology, HoloLens Technology, Training,

Curriculum.
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1. Introduction

Technology is advancing at a tremendous pace and to keep in step with it the way of operating
and maintaining ships is also changing rapidly. In the past, during the era of ships with sails,
the number of sailors required for working onboard to rig the sails and operate and maintain
the ships was large. The dawn of the industrial revolution and the consequent induction of the
steam engines onboard for propelling the ships resulted not only in the reduction of crew
onboard, but also in the changes in the method of training and certification of mariners to safely

operate and maintain the ships.

The introduction of diesel engines and other auxiliary machinery to replace the steam engines
for propulsion of ships as also for power generation brought in further changes in the form of
reduction in the number of mariners onboard, the methods of training and certification of

mariners and their deployment onboard to safely operate and maintain the ships.

With the rapid development of electronics and automation and their successful deployment in
various shore- based industries prompted the introduction of instrumentation and automation
onboard ships as well. This move further brought down the crew requirement onboard ships.

We are today on the threshold of another major change in the shipping industry in the form of
autonomous ships which could drastically alter the size of the crew onboard, possibly reducing
it either to zero in the case of fully autonomous ships or to a very small number in the case of
remotely controlled autonomous ships. The arrival of autonomous ships is also expected to

bring about major changes in the method of training and certification of mariners.

2. Changing Work Culture Onboard

The reduction of crew onboard ships over a period of time as depicted in Figure 1, due to
induction of newer and more advanced technology onboard, in order to bring down the
operating costs of ships, has had an impact on the work culture onboard. Right up to the late
1970s / early 1980s the crew complement onboard average sized ships ranged between 40 and
60 members. During this period, due to the presence of sizeable number of hands available
onboard, all the activities pertaining to the maintenance of the vessel were carried out by the
ship’s crew. Also, at that time due to relatively long port stay for cargo loading and discharging
work, the ship’s crew could undertake time consuming tasks such as opening up of main engine

units for overall and maintenance work. But due to the progressive reduction in the strength of
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ship’s crew, ranging from 28 members to 10 members, as a result of increasing automation
onboard coupled with the reduction in the port stay from a number of days to a few hours due
to shorter turn-around time, maintenance work requiring many days to complete were not
undertaken by the ship’s crew. Such time- consuming tasks depending upon their nature were
either outsourced to shore based marine workshops or to the experts from Original Equipment
Manufacturers(OEM) as the per the requirement or were taken up at the next dry-docking
opportunity. All these developments over a period of time have contributed to the present day
changed work culture onboard ships. It is evident from these historic changes that maritime

operations would further be simplified by integrating VR/ AR technologies for maintenance.

60 -

§ 50 -

(5]

“ 40 A

o)

2 30 -

£ 20 - SR

2 22 18

@ 10 +

& Year

5 0

> 1960- 1970- 1980- 1990- 2000- 2010-

< 1970 1980 1990 2000 2010 2020
== [Indian Flag 52 43 38 32 27 24
ea= eForeign Flag 45 37 33 28 22 18

Courtesy: Archives of Shipping companies( South India Shipping, India Cements Ltd, Good Earth Maritime)
Figure 1: Average number of crew from 1960 to 2020

3. Autonomous Ships

The past three years have seen a flurry of activities on the autonomous ships front by the

shipping industry, as described below:

-The era of autonomous shipping dawned on the 3™ of December 2018 with the world’s first
autonomous car ferry FALCO making its maiden voyage from Parainen to Nauvo in Finland.
The return voyage of this ship was remote controlled from a control centre located 30 kms
away in Turku.

-The first autonomous cargo vessel made an international maiden voyage crossing the high

seas from Mersea island in the UK to Ostend in Belgium on 6" May 2019.
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-IRIS LEADER a 70,826 DWT autonomous car carrier made its maiden voyage on
14™ September 2019 from Xinsha in China to Nagoya in Japan and later from Nagoya to
Yokoyama on the 19" of September 2019. However, the vessel had onboard the full crew
complement for carrying out other normal tasks.

In addition to the above, the world’s first transatlantic voyage by a fully autonomous research
ship MAYFLOWER 400 fitted with special equipment for carrying out scientific survey is
expected to sail out in early June 2021, from Plymouth in the UK to Plymouth in Massachusetts
in the USA.

The above -mentioned events seem to prove to the world that autonomous ships are a reality
and that this type of vessels are the ships of the future (Chary,2018). There is, however an
urgent need for a regulatory framework to be put in place for governing the safe operations of
autonomous ships on high seas. It is reliably understood that the following organizations,
among others, are working overtime to achieve this objective:

1.The International Maritime Organization (IMO).

2.The Maritime Autonomous Systems Regulatory Working Group, UK.

3.Safety and Regulations for European Unmanned Maritime Systems (SARUMS).

4.Advanced Autonomous Waterborne Applications (AAWA), Finland.
The successful completion of voyages by the autonomous ships enumerated above indicate that
not only the business of shipping itself is set for a major change but also the way of operating
and maintaining the autonomous ships. Advanced technologies like Augmented Reality /
Virtual Reality, HoloLens technology and the like are expected to play major part in the

efficient management of autonomous ships.

4.Advanced Technologies and Their Application in Shipping

Virtual Reality (VR), is a simulation of the real world around us. It is not physical but a clone
of the reality that can be seen, felt and heard thus giving one an impression that it actually
exists. In other words it is a digitally created environment that makes one believe that he or she
is physically present in this environment. A person can interact within this artificially created

environment using certain special electronic devices.

Augmented Reality (AR), on the other hand is a blend of real life and Virtual Reality (VR).

AR lets the user to interact with virtual entities in the real world through the use of certain
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devices called Optical Head Mounted Displays (OHMD) which enable AR and VR live audio
and visual functionalities.

Both Augmented Reality and Virtual Reality have the same goal of making the user delve deep
into a virtual world. With AR, users continue to be in contact with the real world while
interacting with the virtual objects around them, whereas with VR the user is far away from

the real world while being completely immersed into the virtual world.

HoloLens (see Figure 2), a short name for holographic lens is an example of OHMD. It is a
creation of Microsoft for the realization of Augmented Reality. It uses multiple electronic
sensors, advanced optics and holographic processing software that enables a seamless merger
with its environment which could, for example, be the engine room or the wheel house of a
ship.
The components of the HoloLens are:

1)The Visor which contains number of HoloLens sensors, displays, brightness control

buttons, volume control buttons, power on/off switch and USB port.

2)The head band to wear the HoloLens.
There are a variety of HoloLens sensors such as:

a)The head tracking sensor consisting of four visible light cameras.

b) The Eye tracking sensor consisting of two infrared cameras.

c¢) The depth sensor

d) The Inertial Measurement Unit consisting of accelerometer, gyroscope and

magnetometer
e) An array of Microphones

f) A set of multiple speakers
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Figure 2: HoloLens (OHMD)

Augmented Reality and Virtual Reality allow experiences that are evolving more rapidly than
anticipated and are finding scope for application in various fields such as entertainment,
education, science, medicine, simulation, robotics, military applications, etc. Augmented
Reality is ahead of Virtual Reality, as there are several products already in the market. Virtual
Reality has its limitations. In spite of providing whole immersive experience VR blocks the
user’s interaction with the surroundings. Augmented Reality devices, on the other hand are
more commercially successful as they do not completely disconnect people from the real world.
AR headsets do not require users to stand at one place; they can move around and remain
productive while attending to other tasks as well. This is also an important reason why AR
despite being behind VR on application development, is expected to have a bigger impact on
the enterprise market.

Virtual Reality has already manifested itself in the shipping industry more than a decade ago
in the form of bridge simulator, engine room simulator, full mission simulator and cargo
handling simulator that are used for the purpose of training shipboard personnel. Augmented
Reality though apparently lagging behind Virtual Reality in the race, has the potential to play
a very important role of a different kind , particularly onboard remotely controlled autonomous

ships, using for the purpose OHMD device like the HoloLens.
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5.1. Remote Trouble Shooting Technique

5.1.1 Consider the case of three remote controlled autonomous ships sailing with highly
reduced shipboard staff, in different geographical locations and needing the guidance of a shore
based expert for trouble shooting purposes onboard. It is quite obvious that a shore based expert
can not be present in different locations at the same time. AR combined with HoloLens can
enable the shore based expert to interact with the ship staff onboard all the three ships on a real

time basis, view the problems along with them and guide them in resolving the issue.

5.1.2 Marine engineers maintain the operational status of all the systems in the engine room so
as to diagnose and rectify problems that arise, and to understand what kind of maintenance will
be required in order to maintain the vessel in an operational and safe condition. Through
training and experience, the engineering crew can read and interpret the various parameters
displayed by the engine room instrumentation and employ their intuitive feel for normal
operation in-situ. In order to examine the possibilities of maintenance of crewless autonomous
vessels from remote locations, developments have taken place for the creation of virtual reality
simulated engine room based on a real vessel. Even though the end product is effectively a
virtual simulation, the original audio from the engine room is recorded and used, thus providing
a more accurate and immersive experience to the users. Research is already on for the
application of a remote server to feed audio and other data into the simulated virtual engine
and to create hypothetical scenarios of failures for the purposes of testing and training. The
results suggest that the upcoming paradigm of the Internet of Audio Things can become a vital

element in the operation of Autonomous Ships in the future.

5.2.Remote Inspection/Survey Technique

In the shipping industry a trend is developing to enable Classification Society surveyors to
carry out remote inspection of ship’s tanks using for the purpose custom built drones fitted with
suitable sensors like Normal Visual Light Range camera, Infra-red/Thermal camera,
Stereoscopic (3D) camera, LIDAR, etc. (Doshi et al., 2021). On similar lines, Augmented
Reality using OHMD devices like HoloLens can be used for the live presentation of engine
room as well as deck machinery and equipment for inspection and certification by the surveyors

who are based at remote locations.

245



6. Maritime Education And Training

It is a well known fact that the evolution of maritime education and training closely followed
like a shadow the induction of technology onboard ships. For example, soon after the industrial
revolution when the steam engines were introduced to replace the sails for the propulsion of
ships, the concerned maritime authorities introduced the concept of training and certification
for the seafarers. Those seafarers who chose to operate and maintain the steam engines were
given appropriate training and were awarded a certificate which was later called MOT 1* Class
(Steam) certificate of competency(CoC). Subsequently, when diesel engines were introduced
to replace steam engines for propulsion and also for electricity generation onboard ships the
seafarers who successfully completed their training on the operation and maintenance of diesel
engines were awarded the certificate of competency of MOT 1% Class(Diesel). At about this
time those seafarers who could prove their competence in operation and maintenance of both
steam and diesel engines were awarded the MOT 1% Class(Combined) certificate of

competency.

A similar trend can be noticed on the nautical department side of the ship as well . Until the
late 1980’s the use of the sextant together with the ability to read and interpret the outputs
presented by the devices like Decca, Omega and Loran C hyperbolic radio navigation systems
were considered a treasured skill for position fixing onboard. With the advent of Global
Navigation Satellite Systems, the GPS / GLONASS have been introduced onboard ships as
the preferred primary electronic position fixing system along with the Electronic Charts and
Display Information System (ECDIS). It can thus be observed that the Navigation Bridge or
the Wheelhouse of a modern seagoing vessel is equipped with microprocessor based electronic
systems and devices that are crucial for monitoring the vessel’s position as also for safe
navigation of the vessel. These developments necessitated a sea change in the curriculum and

the content of the syllabus for the nautical officers and cadets across the world.

As and when newer technologies such as instrumentation and alarm systems, automation
systems, navigation and communication systems, etc., were introduced onboard, the Standards
of Training , Certification and Watchkeeping (STCW)convention requirements for the ship’s
crew got updated and revised. As a result, the revised STCW convention made it mandatory
for the seafarers to update their knowledge through appropriate training and revalidate their

CoCs in order to become eligible to work onboard ships. These developments support the
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conjecture that the training requirements of seafarers closely followed the induction of new
technologies onboard.

Now with the high possibility of ships becoming autonomous in not too distant a future along
with the possibility of new technologies like Artificial Intelligence(Al) (Stuart J. Russell &
Peter Norvig, 2016) , AR,VR and the related technologies getting introduced in the field of
shipping, it is reasonable to expect changes in the STCW requirements in due course of time
and the consequent changes in MET both in its content and methods. Hence it is felt that there
is an urgent need to introduce Augmented Reality (AR) and Virtual Reality (VR) in the

curriculum of Maritime Education and Training.

7. Conclusion

e The era of autonomous shipping has arrived thus necessitating a different approach
for the operation and maintenance of ships as also for training the seafarers who will
be running them.

e Extensive use of latest concepts and technologies like, Augmented Reality, Virtual
Reality and HoloLens technology will be made for the purposes of remote operation,
trouble-shooting and maintenance of autonomous ships in a cost-effective manner.

e The methods of training and certification of shipboard as well as shore-based
personnel who will be required to run the autonomous ships will need to change.

e New and relevant courses as mentioned above will need to be introduced in the
curriculum for Maritime Education & Training programs in order to enhance the
competencies of shipboard as well as shore-based personnel who will be involved in

the running of autonomous ships.
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Abstract

The ISM-Code became mandatory in 1998 and with the adoption of the Code, meta-regulation
was introduced into maritime regulation. The Code added a “triple loop” regulatory system,
which means that shipping companies became forced to evaluate and report on their self-
regulation strategies and document the effectiveness of these. The effectiveness of the ISM
Code has been studied by several researchers. The point of departure for this paper is a research
project that studies how the ISM Code influences practice on board and whether it is in
accordance with the regulator's initial intentions. This study was conducted in the period from
2017 to 2020 and is based on case studies conducted in two Danish shipping companies. It
showed that, despite intensified evaluation, reporting and auditing, there was a divergence
between what was done in practice and what was documented. Observations disclosed front
stage/back stage behaviour among the seafarers. This behaviour is regarded as a consequence
of the discrepancy between requirements and resources. A newly published report from the
World Maritime University describes this discrepancy as “a culture of adjustment ”. Their study
emphasises that it is common among seafarers to adjust records of work/rest hours to ensure
compliance with regulations. This behaviour is also acknowledged by the companies involved
in the current study. Comparing the seafarers’ workload based on a planned maintenance system
(PMS) and their watch schedules with the resources available, a gap was identified. Even
though this problem is well-known, the companies often leave it to the master to bridge the gap
between procedure (work as imagined) and reality (work as done). This research project
concludes that this system, to a large extent, is supported by the existing system of governance
and by the industry, which ignores reality and depends on paper trails. The question is whether
we, as teachers in an educational institution, support this gap by our way of teaching. The
students are taught to act the “right” way and follow the rules and procedures. The issue of the

matter is that, on board a vessel, they will not always be able to follow the rules and procedures;
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hence, they will be forced to adapt to each situation, a conflict that may result in front
stage/back stage behaviour.

This paper will focus on whether front stage/back stage behaviour is supported by the training
the master mariners are given based on narratives from a case study onboard a medium-sized
tanker.

Introduction

The perspective of human factors as having a decisive influence on maritime accidents, and the
ambiguity of balancing financial goals and safety, has, since the late 20" century, influenced
the regulatory work in the maritime industry. When Amoco Cadiz ran aground of the coast of
France in 1978, the government of France in a note to the Maritime Safety Committee [1] stated
that if the master of a ship is not protected by legislation, he would mainly be accountable to
the shipowner. Consequently, the risk of decisions being primarily financially motivated would
be increased. As a result, the International Maritime Organization (IMO) adopted resolution
A.443(XI) [2], which urges the flag States to take the necessary measures to protect the master’s
discretionary power. Also, emphasizing the master’s right to take decisions with regard to safety
or environmental protection, without undue interference from shipowners, charterers or others.
Noteworthy is that the master on one hand is responsible for safety and on the other hand has
to ensure efficient operation, which can be inherently contradictory in some situations. In those
situations, the master is required to bridge the gap between demands and reality. Concern with
a lack of support from owners and the flag State in these situations has been raised and linked
to substandard shipping by Australia, among others [3]. One of the initiatives to rectify this
negative development in the maritime industry has been to adopt the International Management
Code for Safe Operation of Ships and for Pollution Prevention, denoted the ISM Code [4]. The
purpose of the Code is to provide an international standard for safe management and operation
of ships, and for pollution prevention.

The ISM Code introduced a new regulatory mechanism in shipping, known as meta-regulation,
thus introducing what Parker [5] calls the regulatory triple loop. The triple loop perspective is
presented in figure 1 and it means that the ISM Code as a part of the flag State law forces the
company to develop a Safety Management System (SMS) (the first loop). The SMS is regarded
as an enforced self-regulation that the company develops to ensure compliance with regulations
and the applicable industry guidelines. The SMS is applicable to all vessels operated by the
company (second loop). Onboard, the master is responsible for the implementation and for the
crew’s compliance with the procedures (third loop). Onboard, the master shall review the SMS

and report any deficiencies to shore-based management (third loop evaluation). The company
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shall, through internal and external audits, assess the effectiveness of the system (second loop
evaluation); audit reports form the basis for corrective actions and, as part of the documentation,
when the flag State is to verify compliance with the ISM Code (first level evaluation). A
Document of Compliance is issued to the company as evidence of being capable of complying
with the ISM Code, whereas a Safety Management Certificate is issued to a vessel upon
verification of the company and its shipboard management acting in accordance with the SMS.

Flag State

Company

ISM Code

Safety

Management S h i
System

Survey and Ity /exter Checklists /Procedures Master's review
verification al audits l

Figure 1 The ISM Code triple loop system

The current study has found that the triple loop system makes it possible for a company to
appear as if it is providing a high safety standard, when in fact it is only safe on paper.
Checklists, reviews and audits document one behaviour, while in fact practice onboard is
another. These findings are supported by studies conducted by Sterkersen [6], Bhattacharya [7]
and a newly published study from WMU [8]. The current study concludes that, to a large extent,
the system of governance and the industry ignores reality and depends on paper trails. The
question this article asks is whether maritime education and training (MET) may even
contribute to compounding the gap between practice and theory.

The structure of the article is as follows: in the next chapter the theory will be presented,
followed by methods and analysis and, finally, the discussion and conclusion.

Theory

This paper focuses on two theoretical approaches: “Work as imagined” (WAI) vs “work as
done” (WAD) and Goffman’s front stage/back stage theory [9]. The concept of “work as
imagined” vs “work as done” originates from safety research within resilience.
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According to Hollnagel [10] WALI ‘refers to the various assumptions, explicit or implicit, that
people have about how work should be done. WAD refers to (descriptions of) how something is
actually done, either in a specific case or routinely’. The concept of WAI emphasises how
rules and regulations written by people who are not involved in the actual performance of the
job are sometimes described in a way that makes it difficult for the people at ‘the sharp end’ to
meet demands and deliver on target, as the objectives may be ambiguous or in conflict with
operational practice. Legislation and procedures are considered results of WAI, while
employees attempting to comply with regulations in their everyday work are seen as WAD.
According to Hollnagel, there is a discrepancy between WAI and WAD. Employees attempt to
adjust procedures to reality, learn to recognize the actual demand, and interpret and apply
procedures to match the conditions. These attempts usually result in success, but sometimes in
failure. The employees try to adjust to the situations with the help of ETTO principles [11]
(efficiency thoroughness trade-off). Depending on the situation the employees try to be efficient
or thorough, but in real life it will never be possible to maximise efficiency and thoroughness
at the same time. In the classroom, future navigators learn WAI (thoroughness), as they are
taught through legislation and procedures how an operation should be conducted, but when
onboard, they experience WAD (efficiency), which can be different from MET.

Another theoretical approach used in this paper is Goffman’s understanding of front stage and
back stage. These concepts originate from the theory of a total institution. Goffman defines a
total institution as “a place of residence and work where a large number of like-situated
individuals, cut off from the wider society for an appreciable period of time, together lead an
enclosed, formally administrated round life”’[9]. In light of this definition, a ship can be
regarded as a total institution because the crew are not equal but are subject to a hierarchy and
a bureaucratic structure. According to Goffman, the individuals within total institutions tend to
be split between back stage actions and front stage actions. The individuals have front stage
behaviour when they know that others are watching. This kind of behaviour reflects internalized
norms and expectations of behaviour. Back stage behaviour occurs when no one is watching,
and the individuals feel free from the expectations and norms that dictate front stage behaviour.
The seafarers in their everyday work use both front stage and back stage behaviour. The use of
certain types of behaviour depends on the context. Documentation offers a possibility to
document front stage behaviour, while in fact the seafarers use back stage behaviour while
performing their duties.

These two theoretical approaches supplement each other to some degree. When the seafarers

attempt to convince others that they are following the rules (WALI), they demonstrate front stage
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behaviour, while in everyday work (WAD) they exercise back stage behaviour. However, MET
builds on WAL and the expected front stage behaviour.

Methods

This study is based on two types of data. Data for WAI consist of regulations, company SMS
and a best practice guide. Data for WAD are observation notes collected during a two-week
voyage on a Danish operated tanker. Kusenbach’s [12] go-along method has been applied, and
observations have been supported by follow-up interviews, which have been transcribed. For
this article, the case of a mooring operation has been chosen. A mooring operation is considered
an everyday operation; still, it is a high-risk operation and one of the important elements of the
teaching syllabus regarding safety training. The operation is quite complex and affected by
several regulations, yet no regulation specific regards the conduct of operation. WAI data has
been analysed to determine what from the regulators’ point of view are considered key elements
of a safe mooring operation, and what is considered important in MET. WAD is based on a
narrative from a mooring operation, the citing is from the observation notes, also the follow-up
interview is part of the analysis of the practice onboard.

Analyse

Table 1 illustrates the mooring operation as seen from the differing WAI and WAD

perspectives.

Table 1 WAI and WAD perspectives on mooring operation

Regulation (WAI) Best practice (MET) (WAI) | Practice onboard (WAD)
MLC 2006: minimum Risk assessment; 5-step Lack of resources
requirement for rest (mapping, assessment, Lack of communication
hours. action plan, risk assessment | Documented compliance
ISM Code: Mooring document, and follow-up) with relevant regulations
Procedure Pre-mooring meeting; such as rest hour.

equipment, procedure, risk
assessment, communication.
Safety culture: tools to
improve.

Regulation (WAI)

From the regulation perspective on mooring, there are two primary regulations: The Maritime
Labour Convention MLC 2006 [13] on rest hours and the ISM Code.

Rest hour regulation lays down the minimum required hours of rest. Rest hours shall be
documented, so that it is possible to control compliance with regulations. It shall be noted that

if a ship is found not to comply with rest hour regulations, it shall be detained by the port state
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authorities until the matter is rectified. Also, and this is particularly applicable to tankers, lack
of compliance would have the implication that the ship loses its vetting. Many of the oil
companies only allow vessels with a positive vetting to transport its cargo, which is why the
consequence of not complying with rest hour regulations would be loss of contracts.

The ISM Code does not specifically address the mooring operation, however, in accordance
with the Code the company shall develop plans and procedures to ensure that shipboard
operations are conducted in a safe manner. In accordance with the company’s SMS, in order to
ensure safe operation, the mooring operation should be supervised by an officer not involved
in the operation of winch or handling rope, her or his main task is to communicate with mooring
team onboard and ashore. It is noted in the company’s SMS that the number of persons needed
for the mooring operation is to be decided by the master. Thus, how the operation is conduced
is at the master’s discretion.

Best Practice, Training and Education (WAI)

The mooring operation is one of the most common and important ship operations, which is
taught in every maritime school in Denmark. The teaching material used is a best practice guide
on mooring, published in 2013 by the Danish organisation Seahealth [14]. According to this
guide, the preparation phase is the basis for a safe and efficient mooring operation, which is
why it is recommended to conduct a pre-arrival meeting that include the following:

- Control of mooring equipment and gear.

- The mooring team must read and understand the SMS procedure and potential variations
must be identified.

- Everybody is to be instructed about the risk assessment and latest near miss reports.

- Instruction in communication, and check of radios.

Furthermore, the importance of risk assessments; repairs and maintenance; near miss reviews,
instruction and training; and safety culture sessions are emphasised. The process of how to
conduct a risk assessment is a key subject within the safety training in the Danish MET. It was
also noted while attending the company’s training sessions on the SMS that risk assessment
was a key subject here as well. All crew members, regardless of rank, were to participate in a
company safety culture course. Here, the key focus was risk assessments, pre-work meetings
and the creation of a participating culture. The MET reflects the society and the company’s
required behaviour, and therefore forms the norm for front stage behaviour.

The MET assumes that during a pre-work meeting the equipment is checked and the crew who

are to be involved in the work discuss the work process, using the procedure from the SMS as
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a starting point. Regarding the risk assessment, it is in the material used in MET in Denmark
described as a 5-step process. The first step is mapping that includes identifying the hazards;
then comes the assessment, where each hazard is assessed according to danger and probability;
thirdly, the action plan, possible solutions to reduce risk are discussed in a meeting; next, the
risk assessment document, which is a documentation of what is decided in order to reduce risks,
this is the document that is part of the pre-mooring meeting. It is emphasised that periodical
evaluation must be conducted by an officer.

Practice onboard (WAD)

The following narratives are based on observations made onboard a vessel during an
observation voyage in the first quarter of 2020. It shall be noted that this was not an exceptional

mooring operation, but it was similar to what had been experienced in other ports.

“Arrival [Port D]. Observations made from a position on the forecastle. The mooring deck
forward is manned by two ABs and the motorman. Instructions on which pier number and to
what side to have alongside are passed to the crew by radio from the bridge, following the
arrival of the pilot. The crew start preparing the lines. Instruction was 2 — 2 — 2, however they
ended up with 3—0— 2 and no breast line ashore. The three people work alongside each other,
none of them taking leadership. The motorman operates the winch, while the others are
handling the lines, communication with shore is sporadic and they don’t manage to get the
linemen to put the mooring lines in the preferred positions. The aft station is manned by an
officer and one ordinary seaman, a tugboat has to be made fast, hence he [crew member] leaves
his station to help them with the line, but otherwise he is at the manifold, passing on distances
to the bridge via radio, the helmsman (AB on duty) came down to help as soon as he was
finished by the wheel.” (observation book).

To be able to comply with rest hour regulations the master had decided that upon arrival the
deck officer not on duty was left to sleep, thus, the mooring deck forward would be manned by
rating only. A decision that also caused a lack of resources at the aft station. The master
explained his considerations concerning his decision during interview. Here he stated ...
normally the deviance [related to rest hours] is for the bridge officers — because in port they
are doing a 6 on 6 off watch, so the loading and then the mooring, so they will of course have
to breach [the rules], that is why in my system, only the officer on duty is the one awake, the
officer off duty is asleep” (respondent G).

Prior to the operations which are described in the narrative no pre-mooring meeting was held.

A standard risk assessment for the mooring operation was part of the SMS. When asked, the
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officers referred to this document and they did state that pre-mooring meetings were conducted,
however during my time onboard I did not experience this. Considering the master’s statement,
that the reason for only one officer being called on deck because otherwise rest hour regulations
would be violated, it is difficult to see what resources would be devoted to conducting a pre-
mooring meeting.

Onboard the ship there are three ABs, one motorman and one ordinary seaman. There are 3
navigating officers and the master, and then there are 3 officers in the engine room who are not
part of the mooring operation. On bridge, during arrival, there is the master, a navigation officer
and a helmsman. The officer on watch (OOW) is relieved by the chief officer shortly before the
pilot arrive. Then the OOW goes to the pilot ladder, (s)he is the one on deck who meets the
pilot and follows her or him to the bridge, then (s)he returns to the aft mooring deck. When the
helmsman is no longer needed on bridge, (s)he hurries to the aft station to assist with the
mooring.

Discussion

The three perspectives presented above illustrate how the mooring operation is perceived by
different actors. The first perspective is based on regulation. It is very general as it should “fit”
different types of ships and companies. The second perspective shows in more detail what
should be included in safe mooring operation. However, as the narrative illustrates, reality is
very different from what is written in regulations and training materials. Both regulations and
the training materials show how things should work in an “ideal world”. When conducting a
mooring operation, the master has to take into account several regulations and requirements
from the company, customers and authorities. The master and the crew are aware of what is
expected of them and try to adapt their behaviour to those expectations. In the documentation,
the master and the crew will follow procedure and document “front stage” behaviour, while on
deck they adapt their behaviour to be able to fulfil the task. They apply the ETTO principle,
maximizing efficiency, while the documentation allows them to appear as if they are being
thorough. It shall be noted that how the mooring operation is conducted is not documented.
Only if an accident occurs would it become visible to others apart from the person operating on
deck.

The mooring deck is the back stage, whereas as soon as the pilot arrives the bridge is the front
stage, reporting is considered a part of this front stage behaviour. Here, compliance is
documented. The SMS procedure describes the operation and the measures that are to be taken,

and even though this is not followed on deck, because of the procedure and the fact that no one
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observes WAD, to the outsider the operation is perceived as being conducted in a safe manner.
This is what Stgrkersen and Bhattacharya have termed paper safety.

In the narrative on the forecastle, a few corrective actions would have changed the operation
from being unsafe to become safe. If one of the ABs had been appointed to be in charge of the
operation, (s)he would assume responsibility for directing the operation, (s)he would not be
handling the ropes but retaining an overview of the deck and communicating with shore, as
described in the SMS procedure.

In MET and the best practice guide it is assumed that the mooring team consists of one officer
and two ABs, however this is far from possible under all conditions due to a lack of human
resources onboard. Both MET and SMS procedures have been conducted based on WAI and,
as DMAIB [15] criticized in their report, it is the seafarer who has to bridge the gap between
WAI and WAD. The MET do very little to close the gap or even discuss it. Underlying factors
such as fatigue or being too busy are mentioned but the recommended course of action is risk
assessments and pre-mooring meetings, which absorb even more resources.

The skills that are taught belong to the front stage behaviour. This enables the seafarer to reply
correctly during a PSC, assessment, or vetting, but in daily operation the seafarers are bound to
make it work with the resources with which they are provided. Thus, even in those situations it
is possible to enhance safety if we dare to bring reality into the classroom, make the seafarers
discuss what could be done if they find themselves in a situation that is not ideal yet have to
adapt to reality.

Conclusion

As illustrated above, regulations and procedures stem from WAI, whereas onboard operation is
WAD. This article argues that MET, by departing from WAI, not reflecting on conditions
onboard and WAD, supports front stage/back stage behaviour. Taken to extremes, one could
say that MET only trains the seafarers to perform at the front stage, while they are on their own
when they need to bridge the gap between WAI and WAD. The MET materials analysed in the
present case are found to support the triple loop and the system of paper safety, while failing to
train the seafarers for real life.

Based on the current study | call for a reflection on how MET may bridge the gap between WAI
and WAD and whether it would promote safety awareness.
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Abstract

Within the rapid changes of technologies and shipping digitalization, the requirements for
specialists’ proficiency have been constantly increasing which, in turn, demands for changes
in the maritime education and training (MET). Having been discussed in great detail, this
issue was examined in the context of utilizing virtual reality, augmented reality, mixed reality
and e-learning applications specifically for MET [1-3]. However, this paper answers the
question of possibility of Kherson State Maritime Academy (KSMA) marine engineer cadets’
knowledge and skills formation being influenced by non-immersive 3D virtual reality (VR),
immersive virtual reality (IVR) using a head-mounted display (HMD) simulation training
system.

The role of VR simulation technologies from the point of competency-based learning and the
voluntary experiments results of different methods of using simulation technologies for
marine engineers’ training are defined in this paper. Based on the example of “Virtual-real
vessel” simulation complex at KSMA, the profit of implementing VR technologies has been
shown i.e. a connection between educational process and practice, educational process
changes according to the specific professional tasks, and an establishment of more proficient
degree of practical skills within no life and health threating.

The paper compares the results of several cadets’ subgroups studying under the “Ship
Technical Systems and Complexes Operation” bachelors’ program. The machinery operation
task of preparing to start and starting an emergency generator has been carried out utilizing
the Wartsila Engine Room Simulator “ERS 5000 TechSim”, HTC head-mounted display and

a real diesel generator in the different combinations of simulation equipment and cadets’
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experience. The results of the experiment are certainly to be evaluated as an empirical
evidence of the simulators training system usage effectiveness and conclusively to have been

validated on real diesel generator.

Keywords marine education, simulator training, virtual reality
Introduction

International convention on Standards of Training, Certification and Watchkeeping (STCW)
IS known to be a setter for the minimum qualification standards for seafarers [4]. While
compliance with the convention is essential for working on board, the competences of
seafarers and the human factor ashore must be maintained at a dignified level through
effective MET. Within the last decades, various simulator training systems have claimed
themselves as playing a key role in learning and training in MET [5]. Nowadays, training or
assessment could not possibly be imagined without utilizing of simulators standardized by
marine classification societies [6].

In this paper attention is focused on the cadet’s knowledge and skills building at the
beginning of their professional career by means of state-of-the-art simulation training
systems. An emergency diesel generator has been chosen as an object for an experiment
having been held.

According to the requirements for familiarization of relevant personnel which are set out in
STCW regulation 1/14 and section 6 of the ISM Code, the personnel assigned to a ship is
known to be required to be familiarized with their specific duties and with all ship
arrangements, installations, equipment, procedures and ship characteristics that are relevant to
their routine or emergency duties [7]. Furthermore, modern companies are expected to have
established all the necessary procedures for ensuring that new personnel and personnel
transferred for new assignments are given proper familiarization with their duties [8]. That is
why familiarization and training of operation emergency generator before signing onboard is
marked to be an actual and useful task during cadet’s study. Besides, utilization of modern

simulators technologies allows to provide effective training to save environment ashore.

Methodology

Volunteering first year engine room cadets were taking part in an experiment. In order to
choose and divide experiment participants into groups a questionnaire and a test were held.

It is easy to be noticed a vivid presence of different well-validated mechanical comprehension
tests, but to fulfill the aim of ranging cadets according to their level of comprehensions the
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Bennett Mechanical Comprehension Test (BMCT) was chosen [9, 10]. The BMCT indicates
cadet’s spatial perception skills and mechanical reasoning abilities. Hence, it is highly
appropriate to be used before conducting the experiment i.e. as an entry test achieving ranging
purpose. That is needed to fully understand and clarify the way studying results can be
influenced with cadet’s comprehension level.

The BMCT is composed of 68 easy physical and technical questions mostly represented with
illustrations. There are 3 possible answers following given question (or illustration) which can
be chosen and only one answer is correct. The participants are to choose the correct answer.
The methodology used is known to be related to so-called “timed power tests”, because
BMCT questions represent a wide range of question-level difficulty and the test is to be
passed in 30 minutes time limit.

It is worth mentioning that the procedure of eliminating test results is simple as one correct
answer is supposed to equal one point. No further points conversion to other scales is needed,
the interpretation is done according to norms received with particular sample of respondents.
In this paper's research a standard BMCT test was involved which has been converted into e-
file and has been placed at the Learning Management System (LMS) MOODLE platform of
KSMA [11]. Overall, 24 cadets are noticed to have taken part in the test and questionnaire.
The proposed questionnaire consisted of the following questions: have you ever been on a
ship? Do you possess any knowledge about Emergency Diesel Generator (EDG)? Have you
ever start the EDG? Have you worked with EDG simulator? Have you ever used an HMD?
The questionnaire results were:

- 33% (8 cadets) have been on a shipboard and 67% (16 cadets) have never been on a
shipboard

- 25% (6 cadets) possess theoretical knowledge about EDG and 75% (18 cadets) don’t
possess theoretical knowledge about EDG

- all 100% (24 cadets) have never started the EDG

- all 100% (24 cadets) have never worked on EDG simulator

- 25% (6 cadets) have experience with HMD and 75% (18 cadets) — don’t have this
experience

Thus, according to the questionnaire results the participants were divided into 3 groups
marked with A, B, C letters. Group A consisted of cadets who have EDG theoretical base.
Group B consisted of cadets who possess theoretical knowledge, have worked with EDG
simulator, and/or have started the EDG. Group C consisted of those who have never worked

with the EDG simulator, have never started the EDG, and are not theoretically prepared.
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Each group in turn was separated into 3 subgroups according to the level of engineering
thinking having been estimated with the BMCT test.
As a result, the following subgroups were distinguished:

- highlevel - A1, B1, C1

- medium level — A2, B2, C2

- lower that medium level — A3, B3, C3
After completing the questionnaire and the Bennett test [10] 4 cadets have done a set of
exercises on the engine room simulator. The exercises comprise preparing for start and
starting the EDG according to few procedures (Table 1 and 2) installed on different type of
vessels i.e. Ro-Pax ferry and tanker LCC. Then all of them and 5 more cadets went to the
Emergency generator starting procedure in IVR condition by using HMD (see procedure in
Table 3). Only one cadet went directly to engine room laboratory with real diesel generator

(see procedure in Table 4).

Table 1 Ro-Pax ferry emergency generator starting procedure

No. ltem

Battery Start

1 Check battery voltage

On the Emergency Generator Room Louvres Control Box:

- set the mode selector switch to position AUTO; the louvres then open

2 automatically on the engine start; or

- set the mode selector switch to position MAN; click the buttons OPEN for Intake
Air Louvres and Exhaust Air Louvres.

On the Emergency Generator Auto Start/Stop Panel:
- Set the Operation Switch to position MAN;
- Press the START button on the controller; watch the engine state gauges at the top

of the panel.

4 Push the STOP button to stop the EDG

5 Put back Operation Switch to position AUTO

Hydraulic Start

1 Pump up hydraulic starter

2 Put hydraulic starter operating lever to the start position
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Similar to item 2 of the battery starting procedure

Similar to item 3 f the battery starting procedure

Push the STOP button to stop the EDG

o o B~ W

Put back Operation Switch to position AUTO

Table 2 Tanker LCC emergency generator starting procedure

No. ltem

Battery Start

1 Check battery voltage

On the Emergency Generator Auto Start/Stop Panel:
- Set the Operation Switch to position MAN;
- Press the START button on the controller; watch the engine state gauges at the top

of the panel.

3 Push the STOP button to stop the EDG

4 Put back Operation Switch to position AUTO

Table 3 Emergency generator starting procedure in VR condition by using HMD

No. ltem

Put on PPE (Personal Protective Equipment)

Check the Quick Closing Valve

Check visually Emergency Generator for any leakages, etc

Check the lubricating oil level of the Emergency Generator

Check marine gas oil level in Fuel Tank

o O Bl W N

Change operation mode command switch from “Auto” to “Manual”

Switch off the automatic start on the Emergency Switch Board panel to disable the
circuit that starts the EDG in the case of power failure

8 Push “Engine start” button to start EDG

Confirm engine running condition, check engine speed, check lubricate oil pressure,

check frequency

10 | Push “Engine stop” button to stop EDG

11 | Enable the automatic start on the Emergency Switch Board

12 | Put back operating mode Command Switch from “Manual” to “Auto”
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Table 4 Laboratory emergency generator starting procedure

No. ltem

Put on PPE (Personal Protective Equipment)

Check the Quick Closing Valve

Check visually Emergency Generator for any leakages, etc

Check coolant level in Radiator

Check the lubricating oil level of the Emergency Generator

Check marine gas oil level in Fuel Tank

Check battery voltage

Remove protective cover if required

©O©| O Nl o O &l W N

Change operation mode command switch from “Auto” to “Manual”

[HEN
o

Push “Engine start” button to start EDG

1 Confirm engine running condition, check engine speed, check lubricate oil pressure,
check frequency

12 | Push “Engine stop” button to stop EDG

13 | Put back operating mode Command Switch from “Manual” to “Auto”

Professional performance is known to be highly contributed with cognitive abilities which
include thinking, computation, learning, speaking, and reasoning ability. Whereas cognitive
abilities play a key role in jobs related to mind activities, psycho-motor skills are being a base
for handcraft professions [12]. A qualification needed to be possessed by engineers demands
for high level performance of cognitive and psycho-motor skills both.

Nowadays there are plenty of test aimed to discover and check the level of someone’s
cognitive abilities which can be used at an interview-for-job stage. It’s effectiveness and
validity has been scientifically proved [13-15]. Moreover, it has been proved that high-level
cognitive abilities correlate highly with job performance [16].

Thus, for being able to perform professionally well engineers are required to have highly
leveled cognitive skills. However, test having been present on the market are thought to be
not enough to fulfill the aim of checking participants level of cognitive skills after an
experiment. This issue has showed a need in creating our own cognitive test.

To assess cognitive skills, test tasks were created that included ranking of actions in the
correct algorithm (15 steps of one point for each correctly specified step) in preparation for

the start and starting of EDG and 15 test questions (1 point per correct answer) on knowledge
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of correctness of fuel oil level checking in the tank, checking lube oil level in the engine, and
also questions on knowledge of requirements of SOLAS, State Port Control, and

classification societies to emergency power supplies.

Experimental equipment

While the experiment was held the Engine Room Simulator Wartsila ERS 5000 TechSim with
2 ship models (Fig. 1) was utilized, in particular:

- Tanker LCC (Large Crude Oil Carrier) (Aframax) with Emergency Diesel-Generator
200 kW (250 kVA), 1800 RPM, 450 V AC, 60 Hz; and Emergency Switch Board (ESB) Bus
bars 440 and 230 V;

- Ro-Pax Ferry with Emergency Generator — Caterpillar 3406C prime mover (air cooled),
330 kVA, 260 kW, 440 V, 450 A, 60 Hz, 1800 RPM, 440 V and 230 V bus bars ESB.

Figure 1. Participants in the non-immersive VR engine room simulator preparing Ro-Pax
ferry emergency generator to the start (on the left); Starting process of the tanker LCC

emergency generator (on the right)

In case of IVR, a HMD HTC VIVE with hand controllers and Optimum Maritime Solutions
Ltd (OMS-VR) software (Fig. 2) were used, specifically Emergency Diesel Generator module
which is focused on SOLAS requirements regarding emergency power supply of cargo ship
and practical maintenance routine. It is worth mentioning that the Module is based on the

most repeated deficiencies recorded by PSC.
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Figure 2. Participants engaged in the 1VVR conditions using HMD simulator training facility.

The screens on the background display a projection of the participants’ view

As a real emergency generator was used laboratory one GenSet J1246.4 60 kW power,
1500 RPM, 450 V AC, 60 Hz (Fig. 3).

Figure 3. Participant in the real conditions preparing to start and start of emergency diesel

generator in the academic engine room laboratory

However, all experiments were conducted in the different laboratories at the Kherson State
Maritime Academy of Ukraine i.e. “Educational and methodological laboratory of innovative
technologies”, “Engine Room simulator” and “Marine power plants” ones. Data was collected
for the analysis to be done by means of LMS Moodle (Questionnaire, Bennett, and final
cognitive tests), assessment system of Optimum Maritime Solutions Ltd (OMS-VR), event
list of Wartsila ERS 5000 TechSim and interviews.
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Results and discussion

This paragraph deals with question of a comparison the cognitive research results of several
first-year cadets subgroups studying under the “Ship Technical Systems and Complexes
Operation” bachelor program. The machinery operation task according to the procedures in
Tables 1-4 for preparing to start and starting emergency generator was carried out utilizing the
Wartsila Engine Room Simulator, HTC head-mounted display and real diesel generator in the
different combinations of simulator equipment and cadets experience (Fig. 4 and 5).

In the Fig. 4 a chart of cognitive test score comparison for groups with EDG theoretical
knowledge and different operational skills is being depicted. From the Fig. 4 it could be
understood that Group 1 has better results than Group 2. Seven members of Group 1 have
demonstrated an average level of knowledge, and four members — a high level. In the Group 2

no one has demonstrated a high level of knowledge.
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m Group 2 - Partisipants that got only EDG theoretical knowledge

Figure 4. Chart illustration cognitive test score comparison for groups with EDG theoretical

knowledge and different operational skills

A comparative analysis of cognitive test mean score of all groups was held as well.

Fig. 5 indicates that average grades of Group 1 participants that have trained with ERS and
IVR are twice higher than grades of Group 2 (only partial theoretical knowledge).

A quantitative analysis of the impact of ERS and IVVR technologies separately from each other
on the knowledge and skills of the experiment participants was not conducted, but as a

qualitative analysis we can note the following conclusions. The IVR technology by using
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Figure 5. Chart of cognitive test mean score comparison for groups with the EDG theoretical
knowledge and different operational skills

HMD seems to significantly increase the cadet's awareness of the EDG preparation and
starting procedures, for instance, when they first approached a real EDG only a few cadets
knew they needed to check a fuel level in the tank, oil level in the engine, and an almost no
one knew how to do it. After using the IVR HMD, the procedure is clearly understood and
assimilated, and working with a real EDG, the cadet checks the fuel level and looks for a
dipstick to check the oil as it seems to be familial after having done it virtually. Unlike IVR
technology, the ERS provides knowledge on the specifics of working with EDG on different
type of vessels, performing the EDG test (blackout imitation), charging the battery, managing
the operation of the EDG as part of the vessel’s electric power system, knowledge of the EDG
hydraulic starting procedure, troubleshooting, etc.

The above comparison applies only to the products of Wartsila ERS 5000 TechSim and
OMS-VR specified in the paragraph "experimental equipment” and does not apply to other

simulator manufacturers.

Conclusion

While completing this paper, new MET technologies have been tested.

The comparison of new technologies was carried out and is certainly to indicate the IVR high
contribution into the knowledge and EDG operational skills increase i.e. in particular
procedures for checking fuel oil and lube oil levels, preparation of the EDG before starting
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and start. Moreover, without the laboratory of the EDG assistance, the efficiency of state-of-
the-art simulator training technologies is confirmed experimentally.

Besides, it is also a matter of focused that such a kind of education and academic training is
the most relevant for cadets while preparing to the first shipboard training.

The obtained results showed that the combination of simulator training technologies ensures
the maximum effect for cadets and, in comparison with subgroups that are partially
acquainted with the theoretical information about requirements and technical operation of
EDG, has almost twice higher score.

Thus, the greatest efficiency can be achieved making sure that all of the supported control
activities are done i.e. mentoring preparation, material explanation in detail with a main things
emphasis, giving the recommendation, assessment and evaluation control, correctness of the

cadet’s action, etc.
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Abstract

The current state of the practice is for maritime education and training (MET) to use outcomes-
based educational methods. Additionally, stakeholders increasingly require outcomes
assessment as a means of accountability oversight. Recently, through the work of the Sub-
Committee on Human Element, Training, and Watchkeeping (HTW), the International
Maritime Organization has taken another step in developing its outcomes-based training
policies. In this regard, a correspondence group was tasked with creating a taxonomy of action
verbs to support model course development. This paper summarizes that work, provides a
review of several of the many educational taxonomies across the five main domains of learning
(cognitive, affective, psychomotor, interpersonal, and meta-cognitive), and examines a method
for evaluating learning domain coverage for the Organization’s model courses. The evaluation
method presented provides a sound tool that could be used in revising existing model courses,
validating current model courses, and designing future model courses. The IMO’s foundational
model course in firefighting is used to test/illustrate this method. While this particular model
course appears to be practical and requires trainees to learn how to fight fires through practice,
the mapping of domain coverage using the model indicates only 18.2% of the time allotted in
the course is devoted to the acquisition of psychomotor competencies and interpersonal
knowledge and skills. This study also analyzed the frequency of action verb usage in the
performance criteria for the competencies in the model course and found 84.2% of the
performance criteria use only four action verbs (i.e., list, state, describe, explain) which are
usually devoted to knowledge (cognitive) acquisition. These findings indicate that the model
course in firefighting is not-balanced in its learning domain coverage and has misplaced
emphases. Using a taxonomy or taxonomies for the learning domain(s) of interest, action verbs
can be chosen from the taxonomy to ensure that future revisions of this and other model courses
or designs of new model courses, will have the appropriate balance between the content (and
time allocated) on one hand, and the desired learning domain(s) and outcomes on the other.
Additionally, this paper explores the matter of constructive alignment — how teaching methods
and learning assessment can be adopted to match the outcomes they are intended to support.

Key Words

Pedagogy

MET (Maritime Education and Training)
STCW

Model Course
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Introduction

The International Maritime Organization (IMO) has offered a program of model (training)
courses since the adoption of the International Convention on Standards for Training,
Certification, and Watchkeeping (STCW), 1978, as amended. Based upon contributions from
IMO member states, these model courses serve as important resources for training
program/curriculum development. Each model course includes an introduction, a course
framework, a general outline, a detailed outline, the instructor manual, and a section dealing
with assessment and evaluation.

In 2019, China, the International Association of Maritime Universities (IAMU), and the
International Maritime Lecturers Association (IMLA), jointly proposed including an action
verb taxonomy [1] (to assist in preparing learning outcomes for course syllabi) as a revision to
the IMO guidelines for model courses [2]. In response, the IMO Sub-Committee on Human
Element, Training, and Watchkeeping (HTW) chartered a correspondence group to create a
taxonomy of action verbs for use in developing learning outcomes for model courses. The
correspondence group consisted of representatives from the IMO member states of China,
Germany, Netherlands, Sweden, and United States and representatives from the following non-
governmental organizations: International Chamber of Shipping (ICS), IMLA, Global
Maritime Education and Training Association, and the IAMU?. After four rounds of discussion
and revision, the correspondence group developed a set of action verbs drawn from Bloom’s
taxonomy [3] for the cognitive learning domain, Dave’s taxonomy [4] for the psychomotor
learning domain, and Krathwohl’s taxonomy [5] for the affective learning domain. The
correspondence group recommended that this taxonomy of action verbs and a set of guidelines
for writing learning outcomes be included as an appendix to the guidelines for model course
development [6]%. These recommendations have not yet been taken up as an agenda item by
the HTW subcommittee. The seventh session of HTW was cancelled in 2020 and held virtually
in 2021 as a result of the COVID-19 pandemic and the agenda has focused on other more
pressing issues such as the “crew change crisis.”® As a result, it is anticipated that HTW will
consider the work of this correspondence group in 2022.

This effort by HTW marks a significant advancement of the model course policy toward
enabling true outcomes-based learning for seafarers. At the same time, it also marks the
beginning of the potential for much advancement in the andragogy of maritime education and
training (MET) as it pertains to IMO model courses and beyond*. This paper will expand upon
the correspondence group work by examining the action verb usage in an existing model
course. A process for content-domain mapping [7] will be applied to a representative IMO
model course to establish the validity or authenticity of the particular qualification such that
the content of the course and its associated assessments address what was intended by the IMO
and relevant stakeholders. Additionally, moving beyond the realm of action verbs and
acknowledging the need for constructive alignment in courses [8], [9], the paper will also
examine which learning activities and assessment methods are best suited for particular

! The first two authors served as IAMU representatives to this HTW correspondence group.

2 A copy of that correspondence group report HTW 7/7 is available to the public at IMODOCS.

3 COVID-19 caused a “crew change crisis” in that, seafarers aboard ships were unable to be repatriated after the
completion of their contracts. Similarly, seafarers were unable to join their ship due to travel restrictions. During
the peak of this crisis in September 2020, this impacted nearly 800,000 seafarers. By March of 2021, an
estimated 400,000 seafarers were impacted.

4 While this paper will focus on model courses, the concepts can be applied to outcomes-based policy within the
STCW Convention itself and to a variety of other areas within MET more broadly.
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learning outcomes within each level in a particular domain of learning. This is viewed as an
essential next step in the trajectory of outcomes-based model course development.

Overview of Taxonomies

During and following a series of conferences in the late 1940s and early 1950s, a group of
researchers and educators created a taxonomy of educational objectives. This seminal work
was published in 1956 and entitled Workbook I: Cognitive Domain [4] and is commonly
referred to as “Bloom’s taxonomy” after the educational psychologist who led the group and
edited the publication. While this group of researchers and educators had originally envisioned
creating similar taxonomies for the psychomotor and affective domains, it was not until 1964
that Workbook I1: Affective Domain [3] was published. Since then, hundreds of taxonomies
have been developed and proposed as alternatives, often to address advances in our
psychological understanding of learning. This section will explore some of the most prominent
taxonomies that span five key learning domains: cognitive, affective, psychomotor,
interpersonal, and meta-cognitive.

Taxonomies of
Educational Objectives Cognitive
@ anson 2013 | (FMeta-Cognitive)
be“_"o (Circles)
(] Marzano &

1 Kendall, 2007
(New)

Carpenter & Wisecraft, 2004
+ Klein et al., 2006
Hutchins ot al,, 2013

~.

Interpersonal

Number of
Citations

(~log scale)

Affective

Psychomotor

1950s 1960s 1970s 1980s 1990s 2000s 2010s  2020s
Figure 1: Developmental Progression of Taxonomies of Learning Objectives®

A taxonomy is an orderly classification of concepts. Figure 1 shows a classification of
taxonomies of educational learning outcomes. It illustrates the chronological development of
taxonomies within the five key domains of learning (listed on the right side of the figure) —
cognitive first, followed by affective, and then psychomotor (often thought of as the primary
trio). Later on meta-cognitive was incorporated and more recently interpersonal was developed.
In addition, some taxonomies are encompassing and address several domains of learning. In
Figure 1, the relative size of the triangles approximates the number of times the initial
publication of the taxonomy in an article or book was cited by other works. By far, the cognitive
taxonomies have dominated the educational community®. The most prominent are Bloom’s
taxonomy and the revision of Bloom’s taxonomy (separated by the dashed line in figure 1).

5 Inspired by Reebee Garafolo’s classic graphic Genealogy of Pop/Rock Music (shown on pp. 90-91 of [29]),
this figure is Paul Szwed’s preliminary effort to capture a taxonomy of taxonomies.

€ According to Google Scholar data from 1 May 2021, Bloom’s original taxonomy for the cognitive domain was
cited by 38,219 other works and the revised Bloom’s taxonomy was cited by 23,333 works. In comparison,

273



While the work of the HTW correspondence group had the narrow focus of developing a
taxonomy of action verbs to assist with creating learning outcomes, a much broader approach
to how learners learn can be taken. For example, the UK-based Learning & Skills Research
Centre (LSRC) published a comprehensive 160-page report [10] about how thinking skills are
organized and evaluated 55 different frameworks to classify the skills and abilities used in
thinking in order to make recommendations for teachers, learners, and even policy-makers.’
Notably, the work’s focus on older-adolescent and young-adult learners (i.e., post-16 years of
age), is an appropriate target for MET because many mariners start their training during those
ages.

Upon examining the 55 different thinking skills frameworks, the LSRC researchers found that
the frameworks could be classified into four different categories or “family groups:”
e Models and theories of personality, thought, and learning (which they labeled as “all-
embracing family”® and contained six frameworks),
e Models and theories of instructional design (which they labelled as the “designer
family” and contained 12 frameworks),
e Models and theories of critical or productive thinking (which they labeled as the
“higher-order family” and contained nine frameworks), and
e Models and theories of cognitive structure and/or cognitive development (which they
labelled as the “intellect family” and contained eight frameworks).
For most of the frameworks, they provided a description, intended use, an evaluation of the
scope and structure, an evaluation of the theory and analysis, and an evaluation of the
communicability and practicality. Since the scope of this study is principally focused on
instructional design, the focus here will be narrowed to what the LSRC group has referred to
as the “designer family.” This group of learning skills models and theories provide frameworks
for both formulating learning objectives and also for designing instruction for developing
pathways to higher-order learning.

The LSRC researchers subdivided the instructional design taxonomies (i.e., the “designer
family”) into two subcategories. This first subcategory provides “frameworks for formulating
and classifying educational goals in terms of the thinking and learning processes which can be
inferred from observed behavior and task performance.” The first subcategory included the
seminal work of Bloom and his colleagues [3], Ausubel and Robinson [11], Gagné [12],
Hannah and Michaelis [13], Stahl and Murphy [14], and Anderson and Krathwohl [15]. This
subcategory is exemplified by Bloom’s revised taxonomy. The second subcategory focused on
designing instruction to develop higher-order thinking. The works in this subcategory include
Biggs and Collis [16], Gouge and Yates [17], Presseisen [18], and Quellmalz [19]. These
authors focused on building conceptual frameworks to “understand how thinking skills are
orchestrated for purposes such as decision making, problem solving, critical and creative
thinking (and often extends beyond cognition to meta-cognition).” This subcategory is
exemplified by Bigg’s and Collis> SOLO taxonomy.

Simpson’s original taxonomy for the psychomotor domain was cited by 1,327 works (between 1 and 2 orders of
magnitude fewer, even when annualized).

7 For a more compact summary of their findings and recommendations, see a published paper by some of the
authors. [30]

8 According to the authors, the so-called “all-embracing” family is not named as such because it spans all
learning domains, but rather it accounts for emotions and beliefs in addition to thinking and learning. In other
words, the frameworks within this family embrace many and multiple domains of learning.
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The selection of particular taxonomies is complex and context dependent. For example, the
HTW correspondence group focused on three specific taxonomies of learning objectives
(namely Bloom [4], Dave [5], and Krathwohl et al. [3] for the cognitive, psychomotor, and
affective domains respectively). Similarly, the IAMU working group that developed the Body
of Knowledge for the Global Maritime Professional (GMP) [20] focused on two specific
taxonomies of learning objectives (namely Bloom [4] and Simpson [21] for the cognitive and
psychomotor domains respectively). In an entirely different modal context, the International
Civil Aviation Organization (IACO) (which like the IMO is a specialized agency within the
UN) used five taxonomies in a guide for instructional methods [22].

Learning Outcomes

Taxonomies are an important tool for course designers in developing learning outcomes.®
Learning outcomes are an essential aspect of course design in that they inform almost every
other decision made — from selection of learning activities to selection of assessment methods
to determine achievement of the outcomes. A common structure used for creating learning
objectives includes joining the following three components:

e Astem!

e The action verb phrase, and

e Identified performance (i.e., the object of the action from the verb phrase).
A typical learning outcomes statement!! might take the following form: “Upon successful
completion of this module, students (learners) will be able to diagnose a machinery casualty
situation and select the appropriate corrective action.” In this example, there are two action
verbs following the stem: diagnose and select followed by the corresponding identified
performances. Such “double-barreled” outcomes statements are not typically preferred because
there are four potential results (i.e., improper diagnosis/improper selection, improper
diagnosis/proper selection, proper diagnosis/improper selection, and the desired result of
proper diagnosis/proper selection). Not unlike dealing with type I and type Il errors in statistics,
each of these results might require a different teaching/learning intervention. Therefore, this
example would better be stated as two separate learning outcome statements.

While learning outcomes are an essential element of course design, this paper will now focus
again on the action verbs (which could be argued to be at the heart or kernel of the learning
outcomes statement) and study how a typical model course effectively employs action verbs to
achieve learning across the intended domains of learning. Future work should be conducted
on examining the effectiveness of the learning outcome statements (contained in the
performance criteria within the knowledge, understanding and proficiency columns of the
relevant tables) in IMO model courses.

Methodology

To demonstrate how educational taxonomies may be applied to IMO model courses
specifically and the STCW outcomes-based policy and validation processes more generally,

9 While the HTW correspondence group was tasked with developing a taxonomy of action verbs to be used in
creating learning outcomes statements for model courses, they also included guidelines for how to write
outcomes statements once an effective action verb has been selected.

10 The stem frames the learning outcome statement. “(Upon successful completion of the course/module),
students will be able to:” is an example of a common stem.

11 Guidelines on preparing learning outcome statements abound and the above structure was based upon the work
of the (US) National Institute for Learning Outcomes Assessment (NILOA) [32].
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this study examined a typical model course using a method proposed by researchers at
Cambridge Assessment to evaluate and validate courses and curriculum for applied
qualifications [23]. This method for examining learning domain coverage uses a five-step
process as described in Figure 2.

*IDENTIFY the syllabus/content to be checked.
eChecks may focus on an entire syllabus, or specific parts (units).

*EVALUATE each unit, learning oucome, and/or assessment.
eldentify which learning domain applies to each outcome (from step 1).

*MAP the relationships between the domain and content.
*This is a graphic technique to illustrate domain coverage (found in step 2).

*CHECK for omissions or imbalances in coverage.
*This is important to determine if expectations are being met.

*DOCUMENT domain coverage.
eSummarize the judgments made (in step 2) and any findings (from step 4).

€€

Figure 2: Method for Mapping Learning Domain Coverage

Step 1

This study examined the baseline training for fire prevention and firefighting. Specifically, the
study examined the IMO Model Course 1.20 Fire Prevention and Firefighting (2000 edition —
electronic)*2. This model course was selected because it is the essential fire safety training
needed by all seafarers (and prospective seafarers) prior to employment on sea-going ships.
The model course is broken down into three primary competencies:

1. Minimize the risk of fire

2. Maintain a state of readiness (to respond to emergency situations involving fire)

3. Fight and extinguish fires
This study examined all of the required knowledge, understanding and proficiency
performance criteria of each subpart for all three of the competencies (as specified in the
detailed teaching syllabus — Part C of the model course).

Step 2

The reference study [23] evaluated nine educational taxonomies for suitability and selected two
that came closest to the intended purpose of mapping domain coverage of applied qualification
courses. The reason two were selected is that none of the nine evaluated were inclusive enough
(i.e., they did not sufficiently span the five domains of learning). They found that Marzano and
Kendall’s new taxonomy [24], [25] when supplemented by Hutchins’ taxonomy of
interpersonal skills [26] spanned four domains of knowledge (as described in Table 1).

12 The model course is designed to satisfy the minimum standard of competence in fire safety per Section A-
VI/1 (paragraph 2 and table 1-2) of Chapter VI of the STCW Convention, as amended in 1995.
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Table 1: Summary of the Four Learning Domains

Domain Categories

Information: e Principles — Specific types of generalizations focusing on cause-effect or correlation
Declarative knowledge, relationships.

vocabulary, factual o Generalizations — Statements for which examples can be given.

knowledge « Time sequences — Include key events that happened between two points in time.
(i.e., the whatof human | o  Facts - Give information about people, places, things, and events.

knowledge) o Vocabulary terms — Phrases learners understand accurately.

Mental Procedures: e Macro-procedure — Highly robust mental processes that involve the execution of
Procedures dealing with many interrelated sub-procedures.

how to do something is o Tactics — A set of several mental general rules with a general pattern for the order in
situation X, follow which the rules are executed.

action Y (i.e., the how-to | ¢«  Algorithm — Mental procedures comprised of single steps which are consistently and
of human knowledge) automatically applied.
e Single rule — Such as “if-then” (p. 13 of [25]).

Psychomotor e Complex combination rules — Groups of simple combination procedures

Procedures: Physical interacting and happening simultaneously.

procedures, such as « Simple combination rules — Groups of foundation procedures interacting and

being able to serve in happening simultaneously.

tennis. « Foundation procedures — The ability to use your body.

Interpersonal e Interpersonal communication skills — Express and assimilate information in

Knowledge/SkiIIs: social settings (involving listening, speaking, writing, and sending/receiving non-verbal

Knowledge and skills signals in an empathetic, attentive, responsive, and confident manner).

used when people are « Relationship building skills — Develop and keep relationships with others, and

interacting with one build strong beneficial alliances as well as manage and resolve conflicts.

another. o Peer-leadership skills — Coaching, counselling, motivating, and empowering group
members.

o Social/behavioral agility skills — Monitor and interpret own and other’s behaviors
(and modify self-presentation social interaction to influence and control the interaction).

In the study informing this paper, qualified evaluators examined each of the 152 knowledge,
understanding, and proficiency performance criterial® contained in the IMO fire safety model
course and judged whether it was an informational task, mental procedure, psychomotor
procedure, or interpersonal knowledge or skill (i.e., in which of the four domains in Table 1 it
belonged). These judgments were collected using a five-step elicitation process and after
training, the evaluators were instructed to select only the primary domain for each performance
criteria. For each of the four learning domains, a representative example of performance criteria
was provided:
e Information: Lists fire hazards in the galley (performance criteria 1.8.2).
e Mental Procedure: Explain procedures for recharging empty extinguisher
(performance criteria 3.3.5).
e Psychomotor Procedure: Demonstrate the correct use of portable fire extinguishers
(performance criteria 3.11.1).
e Interpersonal Knowledge/Skills: Take part in team exercises, communicating while
wearing breathing apparatus (performance criteria 3.18.4).

Inter-rater reliability was computed for the judgments of the three qualified evaluators.** In
cases where there was agreement among most of the evaluators (i.e., all or two agreed on the

13 In the IMO fire safety model course (MC 1.20), there are 3 introductory performance criteria, 29 performance
criteria in competency 1, 52 performance criteria in competency 2, and 68 performance criteria in competency 3.
14 The three authors served as the evaluators in this study. All three have extensive experience with MET (maritime
education and training), knowledge of outcomes assessment and taxonomies, and two have had direct experience
with firefighting training.
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domain category for a performance criteria), that domain was listed for a particular
performance criterion. In the rare cases where there was no agreement among the evaluators
(due to either differences in interpretation or “domain-spanning” by performance criteria), no
domain was listed for a particular performance criteria.

Step 3

Next, the domain coverage was tabulated for each of the three competencies and for the course
overall. However, because the number of performance criteria for each sub-competency varied
from a single criteria to as many as eight, a weighting scheme was devised. Using the
approximate time (in hours) specified for the completion of the sub-competencies (as specified
in the course outline and timetable — Part C of the model course), allocated times were applied
to each of the performance criteria. For example, under the first competency for minimizing
the risk of fire, the model course specified one half-hour (0.5 hours) to complete the sub-
competency of fire hazards (1.8). Since there are five performance criteria within this sub-
competency, it was assumed that the half-hour would be uniformly distributed and each
performance criteria would be allocated 0.1 hours according to the model course outline and
timetable.

Using this time allotment (as specified in the model course), the time and proportion of time
allocated to each learning domain for the course, each competency, and also each sub-
competency could be determined. A table was created to illustrate the mapping of the amount
of time “allocated” to each learning domain for each competency. Steps 4 and 5 are
interpretations of the results found in steps 1 through 3 and will be addressed in the discussion
section.

Results

After completing the method for mapping learning domain coverage (see Figure 2), each of the
three the IMO model firefighting course competencies yielded different learning domain
coverage.

Table 2: Breakdown of Time (in Hours) Allocated to each Competency
(IMO Model Course in Firefighting) with Mapping to Relevant Learning Domain

5 e 8¢ Ep g%
= g3 £ 3 23 ESZ
E 5 3 S 8 g 8 =
5 s S 5 8 2 8 S3
= a oo 2a gE
Competence & B <+
0. Introduction and safety 0.50 0.5
1. Minimize risk of fire 2.43 0.07 2.5
2. Maintain state of readiness 2.91 0.09 3.0
3. Fight and extinguish fires 5.40 0.87 2.54 0.19 9.0

11.24 1.03 2.54 0.19 15.0
749% 69% 169% 1.3% 100%

Table 2 provides a mapping of competency/content to the learning domain affiliated with the
performance criteria within that competency. Roughly three-quarters (74.9%) of the time spent
in this IMO model course in firefighting is devoted to learning within the information domain.
Learning within the psychomotor domain accounts for 16.9% of the time spent in this model
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course. The remainder of the time is spent on learning mental procedures (6.9%) and
interpersonal knowledge and skills (1.3%).

The inter-rater reliability of these judgment may be interpreted as showing substantial
agreement among the three evaluators (Fleiss’ kappa = 0.702). However, when decomposed,
as shown in Table 3, it was observed that the inter-rater reliability was not uniform among each
competency.

Table 3: Inter-Rater Reliability when Assessing Learning Domains
of Performance Criteria in the IMO Model Course for Firefighting

Fleiss’ Kappa, K Degree of Agreement

Introduction 1.000 Perfect
Competency 1 0.138 Slight
Competency 2 -0.037 Poor
Competency 3 0.891 Almost Perfect

Overall 0.702 Substantial

In addition to the Cambridge Assessment method for evaluating knowledge domain coverage
in a syllabus [23], this study also examined action verb usage in the development of the
performance criteria (which serve as detailed learning outcomes). Figure 3 provides an
illustration of how often verbs were used in the 152 knowledge, understanding, and proficiency
performance criteria contained in the IMO fire safety model course.

10 20 30 40 50 60
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Describe
Explain
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Define

" E

Give . 3
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Communicate I 1
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Use I 1

Figure 3: Frequency of Action Verb Usage in IMO Model Course in Firefighting

Additionally, the percentage agreement was calculated for each verb (such that 100% meant
perfect agreement and 0% meant no agreement). Most verbs had perfect or almost perfect
agreement among raters. However, three verbs accounted for the majority of disagreement
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among the raters (even when adjusted for usage). The performance criteria containing the
verbs explain, use, and ensure had percent agreement of 53%, 0%, and 0% respectively.

Discussion

The overarching aim of the model course as stated in the course framework (Part A) is to
provide the minimum standard of competence in fire prevention and firefighting. In the course
objective (on p. 4 of the IMO model course 1.20 for fire prevention and firefighting, it states,
inter alia:

“... a trainee will be competent to take appropriate measures for the safety of
personnel and of the ship and use fire appliances correctly. The trainee will also
have a knowledge of fire prevention.”

There are two main parts to this course objective: to act (or take appropriate measures) and to
know (or have a knowledge). Based upon the order in which those two are presented (actions
first and knowledge second) and the use of the word ““also” (which means in addition), it can
be inferred that demonstrated behavior (or actions) are the primary objective and the knowledge
is a secondary objective. Therefore, the learning domain coverage of this course in firefighting
would appear to be out of balance with the intent of the course as expressed in the course
objective (found on p. 4 of the course framework — Part A of the model course). One would
expect a majority of the performance criteria to be devoted to the learning of psychomotor
procedures (and interpersonal knowledge/skills). However, only about 20% of the course time
(that associated with performance criteria in the psychomotor procedures and interpersonal
knowledge/skills domains) is focused on the primary action-oriented objective of the course,
whereas more than 80% of the course (that associated with performance criteria in the
information and mental procedure domains) is devoted to knowledge, the secondary course
objective.

Additionally, within the IMO model course there are twelve overarching objectives provided
along with some of the competencies (pp. 13-14 of the detailed teaching syllabus — Part C of
the IMO model course). The vast majority of these overarching objectives could be classified
as action-oriented. Therefore, based both on course objectives and the overarching objectives
of the three competencies within the course, it seems the course is intended to be action-
oriented, or applied, yet the performance criteria are predominantly knowledge-oriented based
on the mapping performed. As a result, it appears the course content is out-of-balance with its
intended outcomes.

This was likewise supported by the action verb analysis for the performance criteria. Here too,
the first four most used verbs (i.e., state, list, describe, and explain) account for 84.2% of the
course time (see Figure 3). These action verbs are typically associated with the information and
mental procedures learning domains rather than psycho-motor or interpersonal
knowledge/skills domains.

Further, while moderate inter-rater reliability would be expected when mapping educational
outcomes [27], even though there was substantial agreement among the raters overall, there
were varying levels of reliability within the competencies of the IMO model course in
firefighting. Upon examining which action verbs had most disagreement, it became apparent
that only a few verbs (explain, use, and ensure) accounted for the majority of the disagreement.
It is unclear what the source of this disagreement was, whether it was truly low reliability
among raters or perhaps low reliability in the ways in which the verbs were used. Further study
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would be warranted, but using such a method might be an important tool for course designers
and validators to determine sources of low reliability.

This study suggests that the content-domain mapping performed would be a valuable
instrument for both IMO model course designers and for those who validate model courses. In
this case, to address the balance issue, it is recommended that future revisions of this particular
IMO model course should incorporate more performance criteria from the mental procedure
and psychomotor procedure learning domains. This can be accomplished by selecting a
taxonomy that focuses on the psychomotor domain®® and redefining the performance criteria
using suitable action verbs from the appropriate level within the taxonomy.

Similarly, the course outline tables for the model courses are biased toward being knowledge-
oriented rather than action-oriented, affect-oriented, interpersonal-oriented, or meta-cognitive-
oriented. The column where time approximations are placed has the following header
“Lectures, demonstrations, and practical work.” While practical work is often viewed as
action-oriented, lectures and demonstration are often a passive form of learning, and thus
knowledge-oriented. It might be beneficial for the model course template to either provide a
broader array of learning methods (to encompass more domains of learning) for a column
header and/or to provide a resource for designers that describes which teaching methods are
best suited for different domains or levels within a domain. For example, Nilson maps effective
teaching methods for each level of learning outcomes in Bloom’s revised taxonomy (see Table
11.1 on p. 107 of [28]).

Finally, while the work of the HTW correspondence group is a necessary advancement toward
outcomes-based learning for seafarers, it is not sufficient. In addition to developing evidence-
based methods for creating learning outcomes, constructive alignment suggests similar
attention must be devoted to matching learning activities and assessment methods to the
learning domain of the learning outcomes. For example, in this IMO model course for
firefighting, particularly in the third competency which requires training, practices, and drills
using firefighting equipment including in smoke filled spaces, little guidance has been provided
on how to design the learning activities and assess the learning and performance of the
competencies. The Instructor’s Manual (Appendix D of the model course) has some general
discussion of activities and suggests the development of lesson plans, but the sample lesson
plan provided focuses on knowledge-oriented classroom instruction instead of the primary
action-oriented objective of the course. Moving from an emphasis on knowledge acquisition
only to providing examples across all domains of learning (such as more emphasis on
behavioral learning in this model course) and greater description of how to teach and assess
the breadth of learning would be a tremendous advancement in the outcomes-based policy
within model courses and the development of STCW-related competencies in general.

15 Examples would include the action verb taxonomy created by the HTW correspondence group, Marzano &
Kendall’s new taxonomy (used in this study), or any of the other taxonomies, such as those developed by
Simpson, Harrow, Dave, or Thomas.
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Abstract: The meaning of navigational safety is changing together with everlasting evolution
of technology on ships at high seas. The Electronic Chart Display and Information System
(ECDIS) as a most recent breakthrough in shipping, changed drastically not only layout of the
navigational bridges but also navigational methods and routines. The safety reasons dictate
compulsory redundancy of ECDIS system, recognising its central role in modern day
navigation. If a ship’s ECDIS back-up arrangement is realized by installation of second
independent system, it is known as paperless ship. Duplication increases the reliability of the
system, but even a duplication doesn’t guarantee full reliability of the system at all times. In
emergency situation as ECDIS total failure, navigator should rely on company procedures and
guidelines.

The aim of research is to determine navigators’ response in case of ECDIS total failure, and to
identify if their reaction is supported or guided by company procedures. The research is based
on international survey in form of questionnaire conducted among wide spectra of ECDIS
stakeholders. This paper analyses part of the questionnaire which refers to the behaviour of
navigators in ECDIS failure emergency and seek for procedure clarification by respondents.
Answers are presented and discussed, revealing certain drawbacks in failure response and
procedures. Along with presented results, survey of practice among shipping companies was
carried out, supporting the results of questionnaire. The findings are emphasized in concluding
chapter followed by proposal for further research and activities.

1. INTRODUCTION

Two and half years have passed since deadline for mandatory implementation of ECDIS
onboard merchant ships. The system's introduction was preceded by preparation for it, in view
of policies and procedures implementation, necessary for a smooth transition to a revolutionary
navigational aid. After the actual implementation of ECDIS, new navigational routines have
been developed, and the system continued to evolve. System integrated other navigational
devices and had become the central navigational element of the modern navigational bridge.
As electronic equipment failures are inevitable, adequate redundancy for the system is
compulsory. When this redundancy is achieved by second independent ECDIS, there is no
obligation for a ship to carry Paper Navigational Charts (PNC). The proposed paper focuses on
navigator response to a failure of both ECDIS units: primary and back up unit. The research
aims to analyse the navigator's response in case of ECDIS failure and identify the availability
of adequate industry guidelines as support to the navigator in such case. In the background
chapter, general arrangement of ECDIS on a paperless ship is presented, supplemented by
previous research and investigations of some recent ECDIS failures.
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Following background chapter is the analyse of four shipping companies’ navigational
procedures. Chosen shipping companies are different by the size of the fleet and type of the
ships they operate. Results obtained point to insufficient penetration of failure response
procedures among shipping companies observed.

The survey chapter analyses one of the questions from the international survey conducted from
2014 till 2018. The questionnaire, as a foundation of the survey, was internationally distributed
mostly among navigational ranks serving on different types of vessel. Answers of target group
consisting of only navigational ranks which had sailed on the paperless vessels were analysed
and summarised. In order to identify potential difference between respondent’s subgroup, target
group was clustered based on ship’s type. Difference between respondent’s subgroup were
identified and presented. Findings were further discussed, revealing some problems in both the
implementation of emergency procedures and response to ECDIS failure. In the last chapter,
results and finding are summarized, providing guidance for future research with regards to the
subject.

2. BACKGROUND

The term paperless ship stands for the vessel navigating with ECDIS without paper navigational
charts. The paperless ship's idea was not easily accepted by traditionalists, as paper charts were
successfully serving international shipping for centuries. Several studies conducted on ECDIS
acceptance among navigators revealed that there is still a significant number of supporters of
PNC [1-4]. The mandatory deadline for implementing the ECDIS system as required by SOLAS
ended on 1% July 2018 [5, 6]. For ECDIS to satisfy SOLAS requirements, it must be type-
approved, use up-to-date Electronic Navigational Charts (ENC), be maintained according to the
International Hydrographic Organization (IHO) standards and have an adequate backup
arrangement. The International Maritime Organization (IMO) performance standard [9]
specifies the meaning of adequate independent back up an arrangement as the one enabling safe
takeover of the ECDIS function in order to ensure that ECDIS failure does not result with the
critical situation and providing safe navigation for the remaining of the voyage. This phrase
allows different interpretation, but according to IHO publication S-66 [10] normally accepted
options are:
i.  Asecond ECDIS powered by an independent power supply and with separate position
source,
ii.  Appropriate portfolio of updated paper charts,
iii.  Chart radar if allowed by the flag state administration.

This paper focuses on a vessel sailing with second ECDIS as a backup option, so the other two
options are not further analysed. Typical ECDIS back up arrangement is shown in Figure 1.
The system consists of a minimum of two ECDIS workstations, primary and independent back
up unit. Onboard the ships it is usual to have identical ECDIS units from the same maker, as
companies have a single provider contract. This reduces expenses but also improves the
implementation of ECDIS on board [9].
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Figure 1: Primary and backup ECDIS arrangement

Such an arrangement should normally provide adequate redundancy in the case when one
ECDIS workstation in any case fail. However, as almost no electronic system is failsafe, there
is a possibility that both systems fail. Failure of both ECDIS unit can be a result of internal or
external causes. Internal causes could be loss of sensors’ feed, Hard Disk Drive (HDD) or Solid-
State Disk (SSD) failure, power source failure or software failure. External causes could be
caused by cyber-attack or by intentional disruption of satellite positioning signals. In his work
Sumic et al. [10] proposed adding a cold stand-by ECDIS that should prevent total failure due
to updating and upgrading the system device. Research on reliability of ECDIS back up
configuration by Blokus et al. [11] concludes that development of systems with additional
redundancy workstations is not appropriate solution, as it does not increase reliability
respectively. In same research, usage of cold stand-by ECDIS as proposed by Sumic et al. is
confirmed as solid option.

Upgrading and updating ECDIS software by the technical representative was a cause of the
incident on board ship with integrated navigation bridge [12]. During the incident, almost all
navigational systems failed, at the worst moment, in poor visibility and dense traffic. The ship
navigated for two days by use of one radar only and portfolio of paper charts. The investigation
found that the obsolete operating system was not able to run newly installed software and
crashed. In another report, a ship arriving in Port Hedland, Australia, reported that one ECDIS's
hard disk failed after the weekly update. The report indicates that such a failure is quite common
on several years old ECDIS units of one global manufacturer [13]. Researches on cybersecurity
onboard ECDIS equipped ships confirmed a risk to ship navigational systems [14-16]. To
adequately respond to ECDIS failure emergency, shipping companies are to prepare procedures
in case of emergencies, based on their navigational policy and detailed risk assessment. As
each ship's navigational systems' layout is unique, generic solutions should be modified to suit
particular vessel.

3. MARITIME INDUSTRY PRACTICE

The adequate handling of the ECDIS failure at sea is a matter of navigational policy and
procedures implemented onboard the vessel. The shipping companies should implement
policies and procedures in case of emergencies onboard according to the International
Management Code for the Safe Operation of Ships and for Pollution Prevention (ISM Code)
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[17,18]. Procedures in a case of ECDIS failure as a response to an emergency should be part of
such shipping company procedures. As ECDIS is a relatively new device, mandatory for most
SOLAS vessels after July 1st 2018, procedures and policies regarding ECDIS are still evolving.
Bridge Procedures Guide issued by the International Chamber of Shipping (ICS) is traditionally
used as a reference for safe shipping procedures by shipping companies and maritime
professionals. While it recognises the requirement to understand ship procedures in a case of
ECDIS failure, as part of ECDIS familiarisation procedure, there is no ECDIS failure procedure
included in the last edition of this valuable publication [19].

Procedures in case of ECDIS failure usually vary depending on the shipping company profile.
In this paper, four shipping companies' procedures, different by type of vessels and size, will
be analysed (Table 1).

Shipping company “A” is a large shipping company managing different type of ships including
Container vessels, Bulk carriers, Very Large Crude Oil Carriers (VLCC) and Liquefied Natural
Gas Carriers (LNGC). ECDIS failure procedure is included in navigational procedures and
contains guidance for ECDIS abnormalities, one ECDIS failure, and ECDIS failure. There is
also a risk-mitigating policy suggesting creating mapping on radars and input waypoints and
cross-track limits in GNSS. Setting appropriate bridge watch level in case of this emergency is
not a part of the procedure.

Shipping company “B” is a large company operating cruise ships. The company implemented
a procedure in case of ECDIS failure but did not consider some important actions i.e. setting
the engine setting the engine to stand by, use of manual steering or transmitting safety message.
Also, there is no risk-mitigating procedure as a part of the navigational policy.

Shipping company “C” is based on Cruise Ships Company operating fleet of four ocean-going
vessels. Company requests from vessels to develop recovery procedures in the case the ECDIS
system crash, but has no uniform company procedure in the case of ECDIS failure. ISM code
clearly requires the company to implement procedures, but also work instructions, checklist and
other forms [2].

Shipping company “D” is a container shipping company operating a globally significant fleet
of container vessels. Company ships are equipped with two independent ECDIS workstation,
and additionally with folio of port approach paper charts. However, company has no procedure
in case of ECDIS failure. This was explained by low probability of failure of both ECDIS units
at same time.
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Company "A" Company "B" Company "C" Company "D"

Inform Master Yes Yes No Mo
) .
nforrrn Chief Yes Yes No No
Engineer
Engine standby Yes No No Mo
Det i hi
€ Erm_"','es P Yes Yes No No
position
Determine
navigational Yes Yes No Mo
hazards
Verify traffi
E"fy.r? € Yes Yes No No
condition
Manual steering Yes No Mo No
Reduce speed Yes Yes No Mo
Stop the vessel Yes No No No
Use redundancy
ECDIS/ECS Yes Yes No No
Take-me-home Ves No No No
PNC
T it Safet
ransmit atety Yes No No Mo
message
Set iat
et appropriate No Yes No No

bridge level

Table 1: ECDIS failure procedures of analysed companies

Analysis of the above-mentioned shipping companies' procedures leads to the conclusion that
ISM requirement of providing emergency policies and procedures is not yet fully implemented
worldwide. Two companies analysed in this paper, have procedures in place, but two other are
without procedure in case of ECDIS failure. Additionally, the ICS, as the industry recognised
organisation, even recognising a necessity of ECDIS failure procedure, fail to provide a
framework for such a procedure.

4. THE SURVEY RESULTS

The proposed paper is part of the larger survey started in 2014. International questionnaire as a
main source of the survey was used initially as a part of ECDIS courses for merchant seamen
at the Faculty of Maritime Studies in Rijeka. Survey evolved by increasing the number of
questions and number of respondents. For the survey to reflect global trends, questionnaire was
spread among international shipping companies. Results provide insight into opinions and
practice of ECDIS stakeholder, assist to identify problems and possible solution, and finally
provide some new topics for future research.

1.1. A questionnaire overview
The international questionnaire named “ECDIS Survey Analyses: Experience, Handling,

Opinion” or ECDIS EHO consist of 26 questions. These 26 questions can be grouped into three
categories: introductory profile defining questions, ECDIS handling questions and finally set
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of opinion questions. Responses regarding response to ECDIS technical failure during the
navigation were collected in the period 2014 — 2018.

1.2. Respondents target group

The questionnaire contains answers from wide spectra of maritime professionals, from active
seafarers sailing on different types of ships to shore staff. Responses from 350 respondents were
collected and classified by rank: 99 Masters (M), 77 Chief Officers and First mates (1/0), 66
Second mates (2/0), 13 Third mates (3/0), 8 Staff captains (SC), 1 Marine safety consultant
(MSC), 3 Safety officers (SO), 3 Environmental officers (EO), 4 Dynamic positioning operators
(DPO), 1 pilot (P), 1 superintendent (SI), 1 supervisor (SV), 14 port State control officers
(PSCO), 25 trainees (T), 1 Yacht-Master (YM) and 33 persons of unspecified position making
part of the navigational watch (U) (Figure 2).

120
100
80
60
40 33
20 I
. | g1l I
N0 0,0 & &o BS <Qo O R o (,)AQ%(JO N

Figure 2: All ECDIS EHO survey respondents by rank

Question elaborated in this paper requires an answer of active seafarers sailing on a
vessel that uses ECDIS as primary means of navigation. It is achieved by filtering the initial
sample to a representative sample by using introductory questions:

1. Isthe ECDIS system used as the primary means of navigation on your ship (if ECDIS
system was used as the primary means of navigation on one of your previous ships,
please indicate s0)?

2. What is your rank on board?

Only persons that have sailed on the vessel using ECDIS as primary means of navigation and
navigational ranks were considered for future analysis. The result is the target group containing
115 respondents (Table 2).
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Staff First Second Third .
Master . . . . Trainee Total
Captain  officer  officer  officer

28 5 34 29 6 13 115

Table 2: Target group distribution by a rank

Target group consist of 28 Masters, 5 Staff Captains, 34 First officers, 29 Second
officers, 6 Third Officers and 13 Trainee.

1.3. Results and analysis

Target group was furthermore used for evaluating the following question:

Q1: Assuming that you sail on a paperless ship, what would you do in case of an ECDIS systems
technical failure during the navigation (if there are guidelines prescribed by the company in
accordance with the ISM, please specify them)?

The question consists of two parts, the first part describes the respondent's action in case
of ECDIS failure, and the second part defines if a company has a procedure in accordance with
ISM and describes it.

The first part of the question was answered by 66 participants (57.4 %), while 49
participants (42.6 %) provided unclearly or no answer. Answers from 66 respondents that gave
clear answers were further analysed. (Figure 3). Some of the respondent answers considered
multiple actions, so their answers were included into more than one category.

Transfer routetoGPS M 1
Follow othervessel I 2
Inform master HEEE 3
Request paper charts by email I 3
Drop the anchor I 4
Stop the vessel I 5
Informcompany I 6
Restart/Repair system I S
Radar/Visual/Celestial Navigation I O
Redundancy ECDIS/ECS I 21
Take-me-home PNC IS 02

0 5 10 15 20 25

Figure 3: Distribution of answers on first part of Q1
There are two major groups of answers: usage of take-me-home paper charts answered
by 22 respondents, and redundancy ECDIS/ECS by 21 respondents. Radar, visual or celestial

navigation as a response is answered by 9 participants and 8 respondents would try to repair or
restart of ECDIS. Other actions as informing the company, stopping the vessel, dropping the
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anchor are considered by minor part of respondents. Only one person would transfer route
waypoints to GPS, and nobody considered slowing down the vessel to a safe speed and raising
engine status to stand-by.

Additionally, as some type of ships are subject to stricter control by internal and external
parties, possible difference between participant subgroups is analysed according to ships type.
Target group respondents were grouped into statistically significant subgroups: Tankers (39 %),
Cruise ships (29 %) and Other (32 %) (Figure 4).

m Tanker = Cruise ship = Other

Figure 4: Target group respondents clustered by type of vessel

Only result of the four main answers, which summarizes together equal to more than 70
% of all answers, are analysed further. Distribution of answers to Q1 among subgroups is shown
on figure 5. Usage of redundancy ECDIS/ECS is the lowest in Other vessel group, while it is
almost equal in Tanker and Cruise ships group. Usage of Gohome PNC is highest in Other
vessel group.

Other

Cruise ship

Tanker

0% 20% 40% 60% 80% 100%

m Take-me-home PNC  m Redundancy ECDIS/ECS

m Visual/Radar/Celestial m Restart/Repair

Figure 5: Distribution of answers of subgroups by type of vessel
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For the analysis of the second part of question, answers of the 66 participants that responded to
first part of Q1 were used. As remaining 49 respondents of target group gave no answer to first
part of question, they were not further considered. Results of answers to second part of a
question are shown in figure 6.

59%

9%

HYes No Unclear

Figure 6: Result of answers on a second part of Q1

Only 32 % of respondents clearly confirmed that their companies have guidelines in case of
ECDIS failure, and 9 % of respondents reported not to have a guideline. A remarkably high
percentage of respondents (59 %) did not provide exact confirmation to the second part of the
question. A fair share of unclear answers may be in fact confirmation of no procedure in case
of ECDIS failure.

5. DISCUSSION

Generally speaking, the shipping industry is not well prepared to adequately respond to
emergency arising from total ECDIS failure. On the first part of the question regarding
respondents’ action in case of technical failure of ECDIS system, more than 42% of respondents
failed to provide any or at least any meaningful answer. Considering ECDIS as vital and central
navigational aid in modern shipping, before mentioned survey participants are presenting
potential problems for the safety of navigation. What is behind such a result? The percentage is
too high to consider subjective reasons, so it is to assume system error. Is it failure of company
to establish a procedure, failure of training and educational facilities, or both?

Another group of respondents that provided their response to hypothetical failure, mostly
answered by two typical solutions: use take-me-home paper chart or redundancy ECDIS/ECS.
Only eight respondents would try to restart or repair units, while nobody considered slowing
down the vessel. Dropping anchor is solution for four respondents, even during time of ECDIS
failure there is no chart to show if area is safe for anchoring, or what is the depth. Similarly,
using celestial navigation with no chart available is not a valid option.

Response to failure at sea, normally includes set of actions, which are defined by procedure.
Procedures itself are based on risk assessment that includes all kind of measures to safeguard
navigational safety. Answers of respondents are just partial solution to complex situation, which
must include several well-defined actions of navigator. Response should include most of
answers that respondents provided.
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Disagreements between groups was analysed by division of initial group to subgroups based on
ship’s type. The category take-me-home paper chart is the least represented on cruise vessel,
and mostly on other vessels type. This is expected, as passenger ships usually have multiple
ECDIS workstations, and invest more in navigational safety.

In analyse of second part of the question, only 66 respondents that answer on first part of
question were considered, other 49 persons that gave no answer to first part were not included.
It is logically to assume that they have no procedures as they didn’t provide any clear answer
to first part. Unfortunately, answers on first part of question forebode results of second part
with regards to procedures on board. Only 32 % of respondents clearly answered to have
procedures in case of ECDIS failure on board. Other participant did not answer or have no
procedure on board.

Having result of second part of question available, it is plausible to conclude that responses on
first part of question are mostly instinctive solutions to the perils of the sea, with no procedure
and no training.

Finally, result of survey among navigators are confirmed by survey of industry practice
conducted on four shipping companies. Only one of analysed companies has comprehensive
guidance for navigators. It was interesting to find that one major shipping companies found
redundancy as justification for not having ECDIS failure guidance. On modern ship redundancy
is a standard, but additional steering gear for instance doesn’t mean that ships are not required
to train for emergency steering.

Three major findings could be presented:

e Significant number of respondents are not able to respond to ECDIS failure at sea,
e Procedures for ECDIS failure are not available to majority of navigators,
e Industry has no clear guidelines for ECDIS failure response.

While industry does not provide clear guidelines and procedure it is not possible to expect better
results from navigational officers. ECDIS system is implemented globally probably faster than
any other navigational aid in history and has changed radically navigator’s environment and
routines. This was not completely followed by proper procedures and there is still space for
improvement of navigational safety.

6. CONCLUSION

The proposed paper deals with response to ECDIS failure by active navigators sailing on
paperless ships. The term paperless describe vessels which ECDIS system redundancy is
achieved by a second independent ECDIS workstation. For the purpose of survey, target group
of respondents is selected. Only answers of respondent that are active navigators and have been
sailing on paperless ship are considered for analysis. General conclusion of the survey is that
navigators are not adequately trained and guided for ECDIS failure situation. Notable number
of respondents could not provide any answer on question targeting their reaction to ECDIS
failure at sea. Among respondents that answered first part of question, majority of them would
use take-me-home charts or additional redundancy ECS/ECDIS. None of respondents provided
full set of action to be taken in case of failure.

Such a result is somehow expected considering that other part of question reveals that
procedures for this emergency are not well established. Most of respondent do not have
procedures in case of ECDIS failure on board. Obviously, some shipping companies are reliant
that technology will not fail them. However, it is obligation of shipping company under ISM to
have emergency procedure on board the vessel.
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Furthermore, analysis of four shipping companies confirms that procedures are still to be
implemented on many ships worldwide. Without proper procedure based on detailed and ship
specific risk assessment, there cannot be adequate response of navigators, this is what history
of navigation has taught us so far. Future research should focus on defining factors that should
be considered for comprehensive ECDIS failure procedure. This could assist the shipping
industry in effort to propose suitable framework for shipboard ECDIS failure procedures.

ACKNOWLEDGMENTS

This study represents the continuation of the ECDIS EHO project and research. The authors are
grateful to all the navigational ranks, officers of the navigational watch, and other ECDIS
stakeholders for their time and willingness to complete the surveys, and participate in
discussions. The authors believe that their responses and opinions have an immense
significance for the appropriateness of the research deliverables.

REFERENCES

1. Bréi¢, D.; Zugkin, S. Towards Paperless Vessels: A Master’s Perspective. J. Marit.
Transp. Sci. 2018, 55, 183-199. https://doi.org/10.18048/2018.00.12

2. Bréi¢, D.; Zuskin, S.; Val¢ié, S.; Frangié, V. Implementation of the ECDIS system: An
OOW perspective as an integral part of educational improvement. In Proceedings of the
19th IAMU AGA Conference (IAMU 19), Barcelona, Spain, 17-19 August 2018;
Grifoll, M., Martinez de Osés, F.X., Castells, M., Martin, A., Eds.; Universitat
Politecnica de Catalunia/International Center for Numerical Methods in Engineering:
Barcelona, Spain, 2018; pp. 121-128

3. Brei¢, D.; Zuskin, S.; Val¢i¢, S.; Rudan, 1. ECDIS Transitional Period Completion:
Analyses, Observations and Findings. WMU J. Marit. Aff. 2019, 18 (2), 359-377.
https://doi.org/10.1007/s13437-019-00173-z.

4. Car, M.; Bréié, D.; Zugkin, S.; Svilicic, B. The Navigator’s Aspect of PNC before and
after ECDIS Implementation: Facts and Potential Implications towards Navigation
Safety  Improvement. J. Mar. Sci. Eng. 2020, 8 (11), 1-14.
https://doi.org/10.3390/jmse8110842.

5. International Maritime Organization. International Convention for the Safety of Life at
Sea (SOLAS) 1974, with amendments. IMO: London, UK, 2014.

6. International Maritime Organization. Resolution MSC.1/Circ.1503/Rev.1, ECDIS—
Guidance for Good Practice; IMO: London, UK, 2017.

7. International Maritime Organization. Resolution MSC.232(82), Adoption of the revised
performance standards for Electronic Chart Display and Information Systems (ECDIS);
IMO: London, UK, 2006.

8. International Hydrographic Organization. IHO Publication S-66e 1.0, Facts about
Electronic Charts and Carriage Requirements, 1.0.0 ed.; IHO: Monaco, 2017.

9. Svili¢i¢, B.; Kristi¢, M.; Zuskin, S.; Br¢ié, D. Paperless Ship Navigation: Cyber Security
Weaknesses. J. Transp. Secur. 2020, 13 (3-4), 203-214.
https://doi.org/10.1007/s12198-020-00222-2.

10. Sumi¢, D.; Perakovi¢, D.; JurCevié, M. Contribution to ECDIS Reliability Using
Markov Model. Trans. Marit. Sci. 2014, 3 (2), 149-157.
https://doi.org/10.7225/toms.v03.n02.006.

294



11.

12.

13.

14.

15.

16.

17.

18.

19.

Blokus, A.; Dziula, P. Reliability Analysis of Different Configurations of Master and
Back-Up Systems Used in Maritime Navigation. J. Mar. Sci. Eng. 2020, 8, 34.
https://doi.org/10.3390/jmse8010034

Baltic and International Maritime Council (BIMCO). The Guidelines on Cyber Security
Onboard Ships -Version 4. Available online: https://www.bimco.org/about-us-and-our-
members/publications/the- guidelines -on-cyber- security-onboard-ships (accessed on
23 January 2021).

International Hydrographic Organization. ENCWG 2-7.4B, AUS Port State Control
Issues regarding ECDIS and ENC (AMSA-AHS); IHO: Monaco, 2017.

Svilici¢, B.; Kamahara, J.; Rooks, M.; Yano, Y. Maritime cyber risk management: an
experimental ship assessment. J. Navig. 2019, 72:1108-1120.
https://doi.org/10.1017/S0373463318001157

Svili¢i¢, B.; Kamahara, J.; Celi¢, J.; Bolmsten, J. Assessing ship cyber risks: a
framework and case study of ECDIS security. WMU J. Marit. Aff. 2019, 18, 509-520.
https://doi.org/10.1007/s13437-019-00183-x

Svili¢i¢, B.; Rudan, I.; Franci¢, V.; Dori¢i¢, M. Shipboard ECDIS cybersecurity: third-
party component threats. Pomorstvo, Sci. J. Mar. Res. 2019, 33, 176-180.
https://doi.org/10.31217/p.33.2.7.

International Maritime Organization. Resolution A.741 (18), International management
code for the safe operation of vessels and for pollution prevention (International safety
management (ISM) code); IMO: London, UK,1993.

United Kingdom Hydrographic Office. Admiralty Guide to ECDIS Implementation,
policy and procedures — NP232, 3rd ed.; UKHO: London, UK, 2019; pp. 22.
International Chamber of Shipping. Bridge Procedures Guide, 5th ed.; Marisec
Publications: London, UK, 2016; pp.101.

295



INNOVATIVE TEACHING METHOD FOR SHIPHANDLING
— ELEMENT OF PROJECT “EURO ZA” BETWEEN SOUTH AFRICA AND EUROPE -

Knud Benedict, (Prof. Dr.-habil. Ing.), knud.benedict@hs-wismar.de
Michele Schaub, (M.Sc.)
Michael Baldauf, (Dr.-Ing.)
Michael Gluch, (Dr.-Ing)
Matthias Kirchhoffy, (Dipl.-Ing.)
Caspar Kriiger, (M.Sc.)
a Department of Maritime Studies Warnemuende / Institute ISSIMS Hochschule Wismar, University of Applied
Sciences - Technology, Business and Design, Rostock, 18119, Germany
» ISSIMS GmbH / Rostock, 18119, Germany

Abstract

Some years ago, the SAMMON software tool box was introduced for “Simulation Augmented
Manoeuvring Design, Monitoring & Conning”. It is based on the innovative “Rapid Advanced
Prediction & Interface Technology” (RAPIT) to simulate the ships motion by Fast Time
Simulation (FTS) with complex dynamic math models and to display the ship’s track
immediately in an Electronic Sea Chart for any rudder, thruster or engine manoeuvre planned
by the navigator. Specifically, the SAMMON Planning Tool will be shown in its opportunities
for achieving new knowledge for teaching of ship’s dynamic and training of ship handling
elements. That system represents the full information from ship’s manoeuvring documentation
and from additional trial results squeezed in a ship dynamic model, capable of simulating
environmental effects by using the RAPIT technology. The paper introduces the variety of
opportunities of the training tools by presenting use case studies, e.g. for drifting under wind.
Additionally, two complex manoeuvring strategies for a port arrival scenario will be compared
for a ship with azimuth propeller to find out potential alternatives with less fuel consumptions

and emissions.
Keywords

Fast time manoeuvring simulation, voyage planning, dynamic prediction, simulator training

1. Introduction

According to the IMO standards for voyage planning from berth-to-berth there is a need to
prepare harbour approaches in a new quality with complete berthing plans specifically in
companies with high safety standards like cruise liners. These plans are helpful in briefing
procedures to agree on a concept within the bridge team and also for the discussion and briefing

with the pilot. But still the plan for the potential manoeuvres could be developed in a
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contemplative way, only by “thinking ahead”. With the unique SAMMON software an
innovative electronic tool is now available to provide support for planning those manoeuvring
concepts by Fast Time Simulation (FTS). It will improve also the ship handling simulator
training which has proven high effect - However, it is based on Real-Time Simulation, and i.e.
1 sec calculation time by the computers represents one second manoeuvring time as in real
world. This is a very time-consuming process. In the near future FTS will be used for increasing
the effectiveness of training and also the safety and efficiency of manoeuvring real ships. That
system represents the full information from ship’s manoeuvring documentation and additional
trial measurements, which have been condensed in a complex ship dynamic simulation model,
capable of simulating environmental effects by using the innovative “Rapid Advanced
Prediction & Interface Technology” (RAPIT). Even with standard computers it simulates 1000
times faster than real time: in 1 second computing time it achieves simulates a manoeuvre
lasting up to 20 minutes. This technology was initiated in research activities of the “Institute
for Innovative Ship Simulation and Maritime Systems” ISSIMS at the Maritime Simulation
Centre Warnemuende MSCW, which is a part of Hochschule Wismar, University of Applied
Sciences - Technology, Business & Design in Germany, specifically in its Department of
Maritime Studies. The technology has been further developed by the start-up company ISSIMS
GmbH [6].

There are several modules of the FTS simulation system: In the centre stands SAMMON as the
innovative system for “Simulation Augmented Manoeuvring — Design, Monitoring &
Conning”. It comprises several software modules, the two most important are (a) the
Manoeuvring Design & Planning Module and (b) the Manoeuvring Monitoring & Conning
Module with Multiple Dynamic Manoeuvring Prediction. These modules are made for both for
lecturing and simulator training for ship handling and also to assist manoeuvring of real ships

on-board, e.g. to pre-pare manoeuvring plans for challenging harbour approaches / departures.

Important tools are made to support the SAMMON, e.g. the SIMOPT software for modifying
ship math model parameters both for simulator ships in SHS and for on board application of
the SAMMON System and the SIMDAT software module for analysing / displaying simulation
results both from simulations in SHS or SIMOPT /SAMMON and from real ship trials. [6]

Also, in ongoing research projects the SAMMON tools are being used, e.g. in the ERASMUS+
project EURO-ZA. Several partner universities are working together - from Europe: HS
Wismar /Germany, SOLENT Southampton /UK and SAMK Rauma, Finland) and from South
Africa: DUT Durban, CPUT Cape Town and NMU Port Elizabeth as project co-ordinator.
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The aim is a detailed analysis of the curriculums and facilities to evaluate similarities,
differences and opportunities for improvement for all partners. The contribution of the ISSIMS
institute of HS Wismar addresses the use of SAMMON FTS methods for ship handling training

as one element of the potential improvement of training.

In this paper some findings from the use of the SAMMON Planning tool will be described, e.g.
on how to discuss and calculate the drift of ships under wind. Also, the first estimations will be
presented to use SAMMON to compare the fuel consumption for different manoeuvring
strategies. Additionally, a lot of samples for using SAMMON to explain ship’s dynamic were
made to be seen on YouTube [7]. Other samples and details were presented at various

conferences [1-4].

2. Familiarisation with Fast-time simulation interface and example of wind drift

2.1. Interface of SAMMON Planning Tool

The interface of the SAMMON Manoeuvring Design & Planning tool combines the following

three windows (see Figure 1):
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Figure 1: Interface elements of SAMMON Manoeuvring Design & Planning tool with additional comments (more
information under YouTube [7] )

* The right window represents the steering / control panel: this is for adjusting the
controls for the selected actual Manoeuvring Point MP (actual position in red) or entering

the environment conditions e.g. wind, current and water depths (bottom right),

* The centre window displays the electronic navigational chart (ENC) where the

simulated ship’s motion is visualised: the ships positions are shown as black contours
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indicating in time intervals for the display range. The reference position can be shifted by
means of the time slider at the bottom to any position of the already predicted track. There

a new MP can be set and controls may be changed there,

* The left and top window display the ship status at the reference ship position on the
track, indicated as ship shape in blue colour in the ENC — this status is defined by e.g. the

current navigation data and actual ship manoeuvring control data.
2.2. Simulation and Formulas for pure Wind Drift Motion

In the next figures the motion of a ship is discussed under wind speed 30kn from North 0°. The
sample ship is a cruise liner of 253 m in length which is not using her propulsion. In Figure 2

the ship starts drifting from stop with zero speed.

LA | S41513N HOG 851" ROT 5-00 ‘mn
LON OH50804E G
Pk S

Drift Speed of Ship versus Wind Speed

Drift speed [Kn]
o = NOW s WU

0 10 20 30 40 50 60
Wind speed[Kn]

| ear | Ll sromm [ ot e

Figure 2: Transverse Drifting under Wind speed VA=30kn (Cruise ship AIDAblu). Left: situation with drift speed
SOG=2.25kn, HDG 94°, COG 184°; right: diagram for drift speed versus wind speed with arrows indicating maximum drift
balance by thrusters

Each shape represents her position after 1 minute, the full drifting speed is reached very fast to
be SOG=2.25kn after 1 or 2 minutes (this is indicated by equal distances of the shapes). The
bow falls slightly down with the wind because she has the centre of wind area ahead of midships
position. The drifting speed can be reduced by the thrusters: the ship would drift only with
SOG=1.51 kn if thrusters are used fully against the wind. It might be very helpful to estimate
the drift speed: The drift speed is nearly linear increasing with the wind speed, as the lower
diagram proves. As a consequence, only one result would be enough (maybe better two or more
because of potential bias...) to estimate a constant factor to estimate the drift for other wind
speeds. For instance, in this sample the linear drift speed factor Cp is about 0.075, i.e. the drift
speed is 7.5% of the wind speed. As a conclusion this can be used a suitable “Rule of Thumb)
to estimate the drift speed e.g. for cruise ships for a given wind speed! In which way the drift

direction can be changed by using the thrusters was discussed already in [4].
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Figure 3: Experiment for Maximum Drift speed for full thruster with no wind: Result 1.75 kn (left) and test scenario to
balance wind of 23kn by thruster (right)

It is also important to know the absolute limit wind speed Va iim which is possibly to be
balanced by thrusters which can be estimated by measuring the Maximum Drift speed Vp max
for full thruster with no wind (see Figure 3). The result of 1.75 kn can be seen in the diagram
as dotted horizontal line, as a result the Limit Wind speed can be seen as 23kn from the vertical

arrow. Instead it is also possible to use a formula

VD max 1.75
Vauim[kn] = 229 = 25 = 23kn (1)

3. Planning and optimising manoeuvres for simulator training

3.1. Task Description for the exercise preparation — conventional briefing and NEW

method

For preparing a simulator exercise e.g. for a port arrival, the trainee is commonly familiarised
with the scenario, e.g. the port area, initial situation and environmental conditions. Normally
this is done on a navigational chart, see e.g. Figure 4. In this sample exercise the ship should be
brought through the fairway channel of Rostock Port from North, to be turned on the turning
basin and then heading back through the channel to berth the ship with portside at the Passenger

Pier. Manoeuvring sections would give a good overview on the different tasks / aims:
» Ist Section: the ship speed should slow down until around 3kn, so she is ready to be turned.

* 2nd Section: the ship starts and performs the turning manoeuvre to be adjusted ready to go

back in the fairway on opposite course.

* 3rd Section: the ship slows down to be finally stopped and brought to the berth.
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Figure 4: Sample for conventional briefing for a berthing scenario in the Port of Rostock

In the conventional briefing and exercise preparation, only guessing and these rough indications
of manoeuvring conditions can be used to develop a “manoeuvring plan” - specific manoeuvres
and settings controls cannot be discussed in detail. By means of the RAPIT Fast Time
Simulation an individual exercise preparation with self-developed manoeuvring concepts

would be possible:

*  With the SAMMON Manoeuvre Planning Tool it would be easy and quick to develop a

detailed Manoeuvring Plan and moreover, even the

* Improvement of the concept by several attempts or even “What-if” trials with that tool, e.g.

for considering fuel consumptions and emissions is possible.

In the following section a sample will be given to develop a manoeuvring plan for a ship with
azimuth propellers according to the scenario above with two different strategies to use the
PODs. The topic of this investigation was to find out the most effective manoeuvre with respect

to energy / consumption and emissions for Port approaches. Two different strategies were used:

1. Conventional POD strategy, similar to twin propeller / rudder configuration, i.e. speed

changes by changing POD revolutions and rudder angles

2. New POD strategy, with IN-OUT configuration, i.e. speed changes by turning both PODs

inward or outward, or as tandem configuration
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Figure 5: Sample with SAMIMON Planning tool for arrival planning for Rostock port: Using new POD strategy with IN-OUT
configuration, e.g. speed changes by turning PODs inward

In Figure 5 the plan for the 2" new POD strategy is shown. It looks nearly the same as the other
variant 1 (therefore not extra shown here); the difference is in the details which will be discussed
separately soon. The two manoeuvres with different strategies were initially simulated with
SAMMON Planning tool, resulting in two respective Manoeuvring Planning Files. Afterwards
these files were taken as input to the SIMOPT/ SIMDAT tool to be analysed in detail with

respect to assess the fuel consumption for further optimisation, if needed.
3.2. Planning by means of Fast-time simulation for two strategies

With the new SAMMON Planning tool there is the chance for designing a Manoeuvre Plan
with the specific control settings at distinguished positions called Manoeuvring Points MP. The
following sample demonstrates how to make a full manoeuvring plan by means of the suitable

control actions at the MPs.

In Figure 6 the initial position MPO is to be seen where the ship was set in the centre of the
fairway before entering the moles, the speed rate is initially EOT=32%, revealing a speed of
7.2kn. The ship has already been moved by the time slider at the ENC bottom to set the next

manoeuvring point MP1. There, the speed reduction manoeuvre is started:
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Figure 6: SAMMON planning interface: Starting position at MPO and predicted shapes for the following slow down
manoeuvre beginning at MP1: Left:: in conventional way with reducing EOT to 10%; right: turning both pods inward IN
30°

In the left figure it is done with reducing EOT to 10%. The ship shapes of the predicted
track ahead of the MPO already show continuously reduced distances, i.e. the speed drops
according to the new handle positions. And by moving the blue reference shape by means
of the time slider to the new position at 360 sec, the speed there is only SOG 4.11 kn, to be
seen in the top row. This is the same manoeuvre which typically would be done with a
conventional twin screw vessel.

In the right figure it is done with a typical POD manoeuvre by turning both pods inward to
IN 30°. Now the thrust of the pods is not fully directed forward anymore, therefore the speed
is dropping to 4.49 kn after 360 sec.

This comparison of the speed drop after 360 sec was only to show the effect of the two

manoeuvres. The reference position may be moved further along the fairway to a suitable

position where the next manoeuvre is necessary. A new Manoeuvring Point MP 2 can be set by

pressing the button “Add MP” and then the focus is on the new MP 2 and so forth. In the next

Figure 7 two different manoeuvres are shown to discuss the different turning strategies starting

at position MP3:

In the left figure it is done in conventional way by stopping the port engine and turning the
ship with the SB POD IN100° with transverse thrust like a rudder.

In the right figure the pods are used in a tandem position: PT POD IN120° and SB pod
OuUT60°
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Figure 7: Two manoeuvres for different turning strategies starting at position MP3: left: conventional way by stopping
the port engine PT POD EOT 0% and turning the ship with the SB POD to IN100° with EOT 30%; right: the pods are used
in a tandem position: PT POD to IN120° and SB POD to OUT60°, both with EOT 34%

In the final phase of the manoeuvring plan the ship will be stopped short before the berth: also
here the pods can be used in conventional way of stopping by reversing the pods to direct the
thrust in astern direction or to be used inward to create maximum resistance and on the same
time adjusting the EOTs so that the ship is moving in the direction of the berth, together with
the bow thrusters.

3.3. Analysis of fuel consumption

The question is now to decide which of the two strategies are better? For this reason, the fuel
consumption was estimated for both versions by means of the SIMOPT [6] / SIMDAT software
programs. In Figure 9 a comparison of controls for both manoeuvring strategies is made, it can
be seen that the conventional strategy is using much lower revolutions but achieving nearly the

same speed history.

The benefit is shown in Figure 10 comparing the consumption for both manoeuvring strategies
for each manoeuvre separate (left) and as a cumulative sum of all the manoeuvres (right). It can

be analysed with respect to consumption:
a) Conventional POD- strategy: consumption ca. 3x106 g, i.e.ca3 t
b) New POD-Inward strategy: ca. 9x106 g consumption, i.e. ca 9t
Therefore, the following conclusion can be made:

* The conventional operation of PODs like for a normal Twin Screw ship has only 30% fuel
consumption (and in analogy about 30% emission of CO2), compared to the New operation:

Operating the PODs against each other is a waste of energy and damage to the environment!
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« It is without any doubt that the Inward strategy has a lot of advantages because the ship is

much easier to control due to the immediately available steering forces when turning the

pods for higher revolutions. But this should only be used if these high forces are really

needed, e.g. for challenging external forces or complicated manoeuvres.
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Figure 8: Comparison of controls for both manoeuvring strategies: Top: Time history of speed and engine revolutions;
Bottom: pod angles together with EOT and revolutions (Blue: Conventional POD strategy, speed changes by reducing
POD revolutions - Red: New POD strategy, speed changes by turning both PODs inward, shown as rudder units)
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Figure 9: Comparison of consumption for both manoeuvring strategies: Left: Plot of consumption of separate
manoeuvres; right: Plot of cumulative consumption (Blue: Conventional POD strategy, speed changes by reducing POD
revolutions - Red: New POD strategy, speed changes by turning both PODs inward)

It should be mentioned that the models for fuel consumptions and emission used here are still

simple and not precise enough the really calculate reliable results for the total values. However,
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they are a good estimation when comparing the relative data of consumption and emissions for

two different manoeuvring strategies. For the time being the models are based on quasi-linear,
steady state models, calculating of the fuel consumption is based on its calorific value, the
propeller torque and its speed during the manoeuvres. New models for transient engine
operation in non-steady operation are already under development, but needs much higher efforts

for engine data and additional simulation parameters [3, 5].

4. Methods for calculating Fuel Consumption and Emissions during Manoeuvres

4.1. Simulation of Consumption

While the previously presented consumption calculation is derived from the delivered propeller
torque and the propeller revolutions, an engine model is presented below, which calculates the

consumption mig via a PID controller algorithm [8]:

nmg(t) = Kpe(t) + K, f e(t)dt + Kpeé(t)
0

The PID controller reacts to the deviation e(t) between the current engine speed nact and its
commanded speed nemd , the K represent the parameters of the PID controller. The available
drive power is calculated via a speed- and power-dependent efficiency and by including the fuel
calorific value. The engine torque is obtained by dividing the drive power by the engine's
angular frequency. Based on a system of differential equations for the engine dynamics, the
difference between the propeller torque, which corresponds to the counter-torque of the engine,
and the engine torque is formed and then related to the moment of inertia of the drive train. The

speed acceleration calculated in the differential equation is added to the current speed.
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Figure 10: Comparison between the consumption calculation
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Figure 11 shows a comparison between the consumption calculation using the above described
PID controller algorithm (circles) and the simplified calculation (crosses). The latter method
calculates slightly more consumption. Besides this deviation, the accuracy depends in particular

on the propeller torque determined via a lookup table.

4.2. Data-based models for Prediction of Emissions

For seagoing vessels, CO2, SOx, NOx and PM emissions are of particular interest when it comes
to protecting the environment. While CO> and SOx are almost proportional to consumption,
NOx and PM depend on the combustion air ratio and thus on the inertia of the system. This
means that the engine model would either have to be more detailed than the one described in
3.1 [9], or that these emissions would have to be calculated via a data-based model [10]. To
comply with the speed requirements of FTS, a data-based, empirical model seems appropriate.
For this purpose, two approaches were investigated, both of which referring to artificial neural
networks (ANN) in the form of feedforward multi-layer perceptron networks: One with external
dynamics (where the engine dynamics are calculated by differential equations,), the other with
internal dynamics (where the engine dynamics is calculated within the ANN). While the former
is easier to program and train, the latter in general yields more reliable results. Figure 12 shows

a comparison between the two approaches.

Example of PM simulation with ANN with external dynamics Example of PM simulation with ANN with internal dynamics
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Figure 11: Comparison of two Artificial Neural Network approaches: Left: ANN with external dynamics, right: ANN with
internal dynamics.

Both approaches are possible for supplementing the existing prediction software with fast-
calculating emission models, provided that sufficient corresponding measurement data are

available.
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5. Conclusion

The examples have shown the benefits of using SAMMON Planning tool: For lecturing it is
much better to use samples by Fast-Time Manoeuvring Simulation instead of theoretical
explanations; they are self-explaining for specific ship behaviour and for the sample of wind
drift two simple formulas could be developed to calculate the drift speed. SAMMON allows
even for preparing complete manoeuvring plans very fast — same trials in a full mission SHS
which would take hours. It will be a great benefit to implement fuel consumption and emissions
into the simulation: For the time being simple models were used to estimate and compare the
fuel consumption for different manoeuvring strategies with each other. As a result, it could be
shown that conventional operation of PODs for changing speed by changing revolution like for
a normal Twin Screw ship has only 30% fuel consumption compared to the alternative new
operation to control the speed by turning the PODs inward for speed reduction: Operating the
PODs against each other is a waste of energy and damage to the environment! SAMMON has
proven already its benefits for lecturing and training and will have a great potential to increase
efficiency and sustainability of manoeuvring also on-board. A comparison of simple models for
engine operation and fuel consumption shows that also simple models allow for a reliable

analysis of different manoeuvring strategies.
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Abstract. The article proves that the issue of effective operation of the ergatic control systems in the
period of digitalization of the maritime transport industry continues to be relevant. Despite the manda-
tory use of various navigation systems, navigation errors as a result of the human factor are one of the
main causes of marine accidents. In this regard, the intelligent support of the user of the marine ergatic
system E-Navigation based on the information approach requires more attention from both developers
of navigation systems and educational organizations, which are to ensure the proper level of training of
specialists serving this industry. Technological advancements in the field of creating visualization means
and software for designing various objects and environments currently allow us to create artificial envi-
ronments with any content that are indistinguishable in their impact on the human senses from physical
reality, which largely contributes to the adoption of the right decision in any production process. Taking
into account the increased interest in computer interfaces, the authors attempted to explain and illustrate
the need to develop an intelligent interface in a mixed reality environment, which in the future will allow
the user to obtain aggregated information to make the right decision intuitively. The authors consider
the navigator as one of the main participants of the marine ergatic system, grounding on the fact that the
human factor is decisive both in the process of creating risks for the crew, the ship, its cargo and the
environment, and in making decisions to avoid or reduce these risks. The paper provides analysis of
virtual educational technologies such as: computer training systems, advanced software programs, sim-
ulation tools, and associated hardware, which enable education institutions to package and deliver a
range of different programs and learning options, including those traditionally considered as obligatory
within regulated Certificate of Competency (CoC) courses, thus providing the flexibility that compli-
ments the life style of modern seafarers, as well as promoting self-directed learning. The advantages and
disadvantages of virtualization of the education process are disclosed. The paper shows that in spite of
understanding of effectiveness of simulators for skill acquisition, considerably less attention is devoted
to evaluation of the education/training methods engaged in simulation training, which indicated the
needs to investigate the current methodologies with attempt to improve and enhance the effectiveness
of simulator-based training. The authors prove that the quality of the simulation modeling on training
equipment is largely determined by the introduction of "through" digital technologies of virtual and
augmented reality. The paper stipulates the reasons why simulation in combination with real world cadet
shipping experience is the most affective mean for training. The results show that the revised training
method provides trainees with improved operative performance, which can be further developed and
implemented as a means for ensuring proficiency.

Keywords: maritime education, virtualization, Augmented Reality, human element, interface, etc.

Introduction
The interest in the design of the ergatic technological systems is explained by the constant de-

velopment and introduction of modern technologies into production and the need for the par-
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ticipation of a human operator in it. Solutions associated with the emergence of new tasks re-
quire accounting of a wide range of psychophysiological, psychological, biomechanical and
other characteristics that ensure the professional activity of a human operator, i.e., consideration
the activities of the sea industry as the ergatic system, i.e., the system «man-machine-production
environmenty. Ignoring mentioned features can lead to a strong disruption of the normal oper-
ation of complicated technological complexes, loss of reliability and quality of their function-
ing, and as a result, to serious man-made (texaoreHHbIM) consequences. In the shipping indus-
try, the human element is recognized as the main source of risk for safe and efficient shipping.
The most cited definition of the «human factor» applied in shipping was adopted by IMO in
resolution A. 947 (23) in 2003: «The human element is a complex multi-dimensional issue that
affects maritime safety, security and marine environmental protection. It involves the entire
spectrum of human activities performed by ships. crews, shore-based management, regulatory
bodies, recognized organizations, shipyards, legislators, and other relevant parties, all of whom
need to co-operate to address human element issues effectively» [1].

The growing dependence on complex systems in the operation of ships imposes certain require-
ments and limitations on a human operator, whose training process can be successful only with
a deep understanding of the principles of the electronic systems functioning at all levels of
interaction of various elements of this system. The rational arrangement of human-operator
interaction with technical means in ergatic systems contributes to the further development of
communication forms between them. The neglect of didactics, the lack of understanding of its
role in solving this issue is unacceptable, because the task of improving the efficiency and safety
of modern commercial shipping cannot be solved only by means of widespread introduction of
new equipment and technologies. Despite the use of knowledge-intensive technologies, a high
level of automation in all areas of the industry, a person continues to be an active participant in
the modern production process and he must be prepared for this, and he must be taught. This
state of affairs forces the organizers of the educational process to look for new ways to train a
specialist who can solve not only the production tasks of today, but also be ready for tomorrow.
2. The E-Navigation ergatic system as new reality

According to numerous researches, the ergatic system is a purposeful complex system consist-
ing of a human operator, an instrument of activity, an object of activity, and an internal envi-
ronment [ 2; 3; 4; 5]. The sea ergatic system of E-Navigation the harmonized collection, inte-
gration, exchange, presentation and analysis of marine information on board and ashore by

electronic means to enhance berth to berth navigation and related services for safety and secu-
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rity at sea and protection of the marine environment. [MSC 85/26/Add.1 [6]. Among the poten-
tial users of E-Navigation, there are two groups: ship-based (different types of vessels) and
shore-based users (ashore services and organizations providing the operation of ships) users.
Among the main user needs, document MSC 85/26 Add. 1 Annex 20 highlights: common mar-
itime information data structure; automated and standardized reporting functions; effective and
robust communications; human-centered presentation needs; human-machine interface; data
and system integrity; maritime safety information; operational issues, etc.) [6]. Based on the
identified user needs and accident analysis, the IMO Sub-committee on Safety NAV 57 decided
to conduct a gap analysis to determine E-Navigation solutions to meet user needs, accounting
the results of the Human Element Analysis, and document NAV58/6 was presented as the result
of this analysis. This document also provides a list of practical solutions for E-Navigation in
four areas: operational (efficiency/procedures/automation); technical («human element»/ma-
chinery/equipment); regulatory (rules, standards); training (marine, ashore specialists) [7].

In realization E-Navigation concept, special attention is paid to human element, both on the
level of technical solution design (interface, and others) and in the aspect of seafarer training.
The recommended volume of the article does not allow to disclose each of mentioned needs
fully, so we will focus only on issues related to the support of the human-machine interface.
E-Navigation is a concept designed to facilitate the work of a human operator (navigator) by
means of convenience and standardization of the user interface of the system. It is assumed that
the user of the system will be able to control a ship or a group of ships from another ship or
from the shore in the near future due to the use of smart digital technologies (artificial intelli-
gence, augmented reality, etc.) [4; 8; 9]. This concept also includes the transition to autonomous
navigation. The developed E-Navigation services, due to the introduction of communication
elements of the fifth generation, are aimed at ensuring the processing of the required infor-
mation flows. At the same time, it is advisable to rely on an information approach that allows
us to consider the human operator as a complex computer-like system for processing input sen-
sory information. This process can be considered as sequential or parallel stages, each of which
performs specific operations to transform information. The ultimate goal of the information
approach in perception is to create a structural and functional model consisting of separate
blocks that perform a function similar to the construction of a perceptual image by the human
operator's mind. The maritime intelligent E-Navigation system involves digitalization, integra-
tion and automation of network ship and ashore systems of marine navigation, and depending

on the level of complexity of the current situation, a human operator makes a decision either
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independently (experience, intuition), or asks an expert for advice (pilot, captain, artificial in-
telligence). A technological breakthrough in the field of creating visualization tools, software
for designing various objects and environments currently allows to create artificial environ-
ments with any content, indistinguishable in their impact on the human senses from physical
reality, which largely contributes to making the right decision in any production process. De-
spite the technological advances, the decision is still made by a person, so we consider the
navigator as one of the main participant of the marine ergatic system.

3. The navigator as the main component of the marine ergatic system

The peculiarity of the current moment in modern shipping is that information technologies (IT)
are beginning to intensively penetrate in the shipping and the port infrastructure. However, de-
spite the introduction of new technical means of navigation, the issue of the "human element”
remains important. The most promising direction of using IT to solve the above issue is the
above-mentioned concept of E-Navigation, which involves the use of modern technologies of
artificial intelligence (Al) and augmented reality (AR), for example, in case of the intellectual-
ization of the user interface. The correct use of artificial intelligence and augmented reality will
allow to reach a new level of interaction of a human operator (navigator) with navigation data
in a digital environment. But to improve the interaction of the user of E-Navigation with the
data of the digital environment, an intelligent interface in a mixed reality environment is needed,
by means of which the navigator will intuitively receive aggregated information with a large
thesaurus to prepare for decision-making. To implement the concept of «human-environment»
interaction, the user of E-Navigation will need to work with Big Data, where the most suitable
data transfer technologies for implementing human-operator interaction with data in the aug-
mented reality environment are wireless technologies that ensure the mobility of both users and
network nodes, as well as the reliability and trustiness of data transmission. Currently, there is
a trend of increasing the amount of navigation information and reducing the number of crew
members on a modern merchant ship. At the same time, for a long time, the displays of technical
means of navigation remain the means of displaying information for the human operator. As a
result, the navigator has to constantly distract himself from monitoring the current navigation
situation (the control zone) in order to analyze and compare the data of the real environment
with the data displayed on the screens of navigation devices. It is obvious that the value of
human operator (navigator) error is constantly growing, and, consequently, it is the navigator
who needs an intelligent user interface. In this regard, it is advisable to use the «human-oriented

interface» methodology, 