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1. Introduction 10
Marl g

* Maritime transport characteristics.

e Attention has given using different methodologies.

* j.e. efficiency, safety, environment, security, productivity, etc.
e C.-G.C.trend.

 Competition forms.

* Integrated systems, analytical applications, and fast
communication.

e Real-time transmission of information, visualizatiol
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)\ Median time
in port

0.966 day

. Average age
| of vessels

18 years

Average size

. of vessels

14,980
gross tons

Maximum size

| of vessels

234,006
gross tons

N\ Maximum

container
carrying
capacity
of vessels

23,756 TEUs

italization

in Ports & Maritime Industry

Bulk carriers
219 220 459 tons CO,

Annual carbon-dioxide (CO,)
emissions by vessel type

Liquefied natural gas carriers
70 125 tons CO,

I Cruise ships
70 638 tons CO,

==

- Annual CO, emissions
o (D -

Source: UNCTAD, 2020.

CO, emissions per vessel
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TRANSPORT AND LOGISTICS g
CONSUMER PRODUCTS
RETAIL
SERVICES 29% 14%
WEIGHTED AVERGE

FINANCIAL SERVICES 17% 3%

TECH HOSTING B2

SOFTWARE 9%
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Source: TUFTS, 2021.
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2. Research Questions & Strategy 210~
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v To what extent the implementation of the industry 4.00
applications takes place in maritime transport?

v' What are the various methodologies applied?

v What are the data analysis techniques implemented the
industry 4.00 applications?

Digitalization
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1. To what extent the implementation of the industry 4.00
applications takes place in maritime transport?

QUESTION ONE

l (@ {\ i

& M-ariiime Industry

in Ports




The International Maritime Transport and Logistics Conference “MCII"OQ 10"

Industry 4.00 in Maritime Transport 10

15t Generation

( )

Paperless
procedures

2"d Generation

( )

Automated
procedures

2021
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3rd Generation

\_
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Generations of Digital Transformation in Maritime Transport «

- E-commerce systems . .
. . - Port-centric decision support
- Single window system . .
. . - value-added information
_ S - Vessel Traffic Service (VTS) )
Containerization o . services
) - Automatic identification . .
- Information flows - Mobile Technologies
systems(AlS)
- Integrated systems . - Sensors/Actuators
) - Truck appointment .
- Port Community System (PCS) system(TAS) - Cloud Computing
y . . e - Distributed Computing
- Radio-frequency identification . .
(RFID) - Machine Learning

15t Generation 2"d Generation 3"d Generation
1960-1980 1990-2009 2010-2015

Digitalization
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The Applications of Industry 4.00 in different maritime

Transport Aspects in 2021 10
2021
rh-g
Operations Area Safety and Security Purpose
- Best stowage and yard plans - Monitoring engine operation
- Gate control - Service and management of spare
- Loading containers and trucks parts
- Road and access route saturation - Loading
- Real ship arrival time - Vessel performance monitoring

< Cybersecurity 2

Environment Issues Information Exchange Purpose
-Shipping security - Accidents alerts

-Safer transportation - Bottleneck

- Energy supply - Cargo allocation

A2 oa Sl Nanotechnology / \ m
in Pdﬁs & MW 1o

Source: developed by the authors, 2021.
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2. What are the various methodologies applied?

QUESTION TWO
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* Researches with high impact factor in the maritime transport
sector:

3000 “open access” journals.
More than 300,000 book series.

Main digital libraries such as Taylor and Francis, springer link,
El Savier, and science direct.

in Ports & Mdriiime Indusiry
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Phase |l !
40 Industry 4.00 Applications 1 %0
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n Artificial mtelllgent 22 Green Information Technology
E Nanotechnology 23 Automated Guide Vehicle
n Digital supply chain 24 Building Information Modelling
E Blockchain 25 CPS Cyber-physical systems
ﬂ Cloud computing 26 Fibber Bragg Grating.
Deductive manufacturing 27  Integrated Supply Chain Management.
n 5G 28 Low Power Wide Area Networking.
ﬂ Cybersecurity 29 Machine to Machine.
m Smart Assets Management 30 Radio Frequency Identification.
m Energy Solutions 31 Remotely Piloted Aircraft Systems.
H Dron:sz,t(r)(:::ttilocrs;, and 32 Real-Time Locating System.
m Augmented Reality 33  Ship Information Management Systems
m Virtual Reality 34 Wireless Sensor Networks.
E Machine Learning 35  Location Detection technologies (LDs),
H Hor|zolr:]tta;I;rr;fic\)/:;:?SISystem 36 Mobile devices (MDs),
3DP & AM 37  Multilevel Customer Interaction (MCI),
m Simulation and Modelling 38 Customer Profiling (CP)
m Additive Manufacturing (AM) 39 Smart Sensors (SSs).
\‘ ) m Big Data (BD) 40 Green logistics
in Ports & Maritime Industry Source: developed by the authors, 2021. ) ﬁ v

el
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Phase Il
Study Selection M:rlozgm
* Criteria:
1. The researchers and applications should be related to the
application of industry 4.00 in the maritime sector.
The papers preferred to be written in the English language.
They should be published in a scientifically indexed journal.

Non-peer-reviewed articles, white paper, technical report,
abstract, short paper, and Books are excluded.

5. 1,564 articles starting from 2014 until 2018.

in Ports & Mdriiime Indusiry
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The Most Applied Research Methodologies in a Maritime Transport

survay

modelling
mathematical model
Economic modleing

content analysis

Research Methodology

conceptual framework

case study

simulation

100 200 300 400 500 600

No. of Articles

o

D g ii@ ! iza ‘ﬁ @ n Source: developed by the authors, 2021.
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Industry 4.00 Applications in a Maritime Transport 10~
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Simulation and Modelling

Ship Information Management Systems
RFID

Remotely Piloted Aircraft Systems
internet of things

green logisitics

Energy Solutions

Digital supply chain

cyber-physical systems

Industry 4.00 Application

blockchain
Big Data
Drones, robotics and automation

automated-guided vehicles

Artificial intelligent

o

100 200 300 400 500 600 700

No. of Articiles

EZ?)

gitalization

@ Source: developed by the authors, 2021.
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3. What are the data analysis techniques implemented the
industry 4.00 applications?

QUESTION THREE _

- ‘r b ona J = SR ‘ N I
») | \’ 1ZAtion

in Ports & Maritime Industry AT of




The International Maritime Transport and Logistics Conference “Mqﬂog 10"

Dig

in Ports & Maritime Industry

Data Analysis in a Maritime Transport

Regression
17%

Bibliometric analysis
33%

Descriptive statistics

33%
ANOVA

6%

Correlation coefficient
analysis
11%
H Bibliometric analysis B ANOVA  LiCorrelation coefficient analysis M Descriptive statistics H Regression

Source: developed by the authors, 2021.
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Applied Researches in Maritime Aspects _fi; 19&%;1\;

3000 MGT g

N -

sailing ship port logisitic services

2000

1500

No. of Articles

1000

500

Maritime Aspects

H Operation Information Exchange M Safety and Security ~ B Environment Aspect

& & . a Source: developed by the authors, 2021.
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5. Conclusions J" |

Industry 4.00 Researchers in maritime Transport

Most Applied Research Methodologies

(mmion ) [ wesets )
A

A Lack of Environmental Implications

* Logistics Activities

Digitalization
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Industry 4.00 Implications in Maritime Transport

Y

Industry 4.00 Implications in Maritime Aspects

1. Ships

2. Ports

3. Logistics activities
4. Sailing

A Lack of Safety and Security Implications

1. Logistics Activities
2. Sailing

3. Ships
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Industry 4.0 and the Emergence of Logistics 4.0 ~§~ 10—
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Digitization Road Map

N DRM 2021 2022 2023 2024 2025
C [ Digital Health
O Health | Security

"(.-U' Security Cybersecurity

©
cC Ship to Shore Maritime Single Window
Q
E Port Community Port Community System
g Port Authority Port Management System
O . .
Q Disruption Smart Ports

o

@ @ @
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The floor is yours

THANKS FOR LISTENING
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