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Digitalization in Maritime

Since “Digitalization” in Maritime is a concept that has been introduced
relatively recently, it is neither clearly defined nor commonly perceived.

Related IT technologies are rapidly evolving, introducing new capabilities
with very little time for understanding and adopting them efficiently.

On the other hand,

swift action is required for dealing with global environmental challenges,
ever increasing business competition and a fragile global economy.



Digital 
Transformation
METIS is one of the global leaders in Digital Transformation, introducing numerous innovations during the last 6
years. Based on our experience and expertise, we perceive digitization as shown in the following conceptual
diagram:



Why Digitalization is important?

Digitalization is your microscope for in-depth observation of your business 



Emissions and 
Digitalization



A. What is the current CII?

Calculate the CII on daily 
basis while compensating 
for any uncertainty.

B. Why is it at this level?

Which are the factors 
that affect the CII in 
each vessel and how?

C. What  are the proper actions?

What are the right short-
term and long-term actions 
for reducing the CII?

New emissions regulations drive important changes 
in the Maritime ecosystem, challenging the sustainability 

of companies across the board.

CII is a KPI affecting vessel operational capability and competitiveness.

Towards a Greener Future



Monitoring CII in Real-Time
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Data

• GPS 
• Flow meters
• ROB
• Reported Consumption
• Bunkering

Calculations

• Travelled Distance
• FO Mass per consumer
• FO Mass per FO type 

Quality Evaluation and Corrections

• Measurement 
Uncertainty

• Ideal Consumption per 
Consumer

• Machine Learning 
Predictions

• Reported Consumption



Factors Affecting the  CII

Operational 
Profile

• Speed
• Route
• Drafts and Trim
• Sailing Ratio
• Weather 

Conditions

Hull Condition

• Hull Fouling

Propulsion 
System Condition

• Fuel Type
• Propeller 

Condition
• Main Engine 

Efficiency
• Shaft Condition

Energy 
Consumers

• Other Fuel Oil 
Consumers

• Electrical Energy 
Consumers

In-depth Data Analysis reveals the correlation of each factor with the 
vessel performance and CII rate.



CII and Speed Profile

CII 2.85 [D] CII 3.02 [E]

11Knts 11.56Knts

+5% Instructed Speed -> +6% CII

The instructed speed by the 
Charterers is a major factor 
affecting CII performance.

The existence of 
undisputable data is key in 
establishing collaboration 
among charterers and 
owners. 



How the operational profile is 
related to the CII
METIS is researching ways to model the relation of operational profile indicators with the CII aiming to reveal all
the alternatives for controlling and reducing emissions by proper operational adjustments.
Examples include the Sailing Ratio, Drafts and Trim.

8000KW

8200KW 1660Kgr/h

1630Kgr/h

Draf
t 15.75m

Draf
t 16.25m

1.85% 
CII 

Reduction

Minor change in vessel’s draft can reduce the consumption and the CII.

11.5knts

The example is based on METIS
digital twin models of a specific 
Dry Bulk vessel under weather 
conditions that the vessel typically  
encounters during her voyages. 



M/E Stability operation and CII

High Fluctuation on M/E RPM

125 Kg/nm

180 Kg/nm

There are cases, that the 
selected M/E speed is not the 
proper one considering the 
external weather conditions.

In that cases, apart of the 
stress on the M/E, the Fuel oil 
consumption per nautical mile 
is increased significantly. 

52%
Increase of 
CII during 
that period



Hull Condition and CII

Power Reference
Shaft Power – Weather Resist

ance
Shaft Power

8.8MW

10MW

11.5Knots

CII increase by 11.2%

The current methodology uses only 8% to
15% of the data for evaluating the hull
condition.

In METIS we invest in applying new techniques
based on statistics and machine learning for
improving existing methodologies, and for
enhancing our approach to the challenge of
evaluating Hull performance under any sailing
condition.

The condition of the hull has a major impact
on vessel performance and CII rate. ISO 19030
was an important step towards a widely
accepted method for estimating Hull Fouling.
However, there are several aspects in the
methodology that either approach the subject
in a simplified way or are applicable only
under specific conditions.



M/E Efficiency and CII
Operating engines in slow steaming conditions makes adjusting their operating parameters
to improve performance an important necessity. The SFOC is another important factor
affecting the CII rating.

Engine adjustments can significantly improve both SFOC and SCOC at actual operating rates  

188gr/kWh 182gr/kWh

3.2%
SFOC 

Reduction

2.1%
CII

Reduction

The example is based
on METIS analytics
of a specific Dry Bulk
vessel.

Before After



CII Predictions Using 
Digital Twin Models

Leveraging AI technologies reveals the power of data and creates new
opportunities for accurate predictions of vessel performance under any
condition.

Using Digital Twin Models, METIS predicts the CII for future voyages while
aiding its minimization by proposing suitable route and speed profile
adjustments.

At METIS we strive to constantly evolve Digital Twin Models that are
developed and maintained specifically for each vessel.



Scenario Analysis

S C E N
A R I O D U R A T I O N D I S T A N C E

[ N M ]
F O C
[ T N ] F O C  P E R  N M V O Y A G E  

C I I
T O T A L  

C I I

A 1 5 D  2 H 4 , 3 4 5 . 4 2 7 5 9 . 5 1 7 4 . 7 8 ( - ) 3 . 0 6 2 . 9 2

B 1 4 D  1 9 H 4 , 2 6 1 . 9 7 4 7 . 0 8 ( -
1 2 . 4 8 ) 1 7 5 . 2 9 ( 0 . 3 % ) 3 . 0 7 2 . 9 3

C 1 4 D  1 9 H 4 , 2 6 0 . 2 3 7 4 4 . 6 ( - 1 4 . 9 ) 1 7 4 . 7 8 ( 0 % ) 3 . 0 6 2 . 9 2

Scenario A: Instructed Speed on Common Route(1) Scenario B: Instructed Speed on Weather Optimized Route (2)

Scenario C: Optimum Speed Profile + Weather Optimized Route
(1)Sailable common routes by SEAMETRIX
(2)Weather Optimized Routes by DTN

Arrive on time, reducing FOC by 2% while keeping CII stable



Evaluation of new technologies

Today, there is a very strong research and 
development activity on new technical solutions aiming 
to improve the vessel’s performance efficiency and 
reduce the emissions, like:

• new types of fuels
• wind propulsion systems

• hybrid engines
• thermal recovery devices etc.

Taking the advantage of the vessel’s operation 
high frequency data, we can estimate the 
potential value of any new solution to a 
specific vessel.

Fahrenheit GmbH: 
Simulations contacted in cooperation with 

METIS Cyberspace technology SA.



Digitalization is not just about embracing new technologies, but rather about our ability
to expand knowledge and understanding of issues previously addressed in mainly
empirical fashion.

At METIS, we are constantly hard at work on maximizing benefits to users of our digital
services, as leaders of digitalization in Maritime.

Digital transformation paves a way for facing new challenges with more confidence
while ensuring sustainability of our business.

Conclusions



Disclaimer

Thank You
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