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Our greatest challenge in the coming years is to 
eliminate greenhouse gas emissions in all human 
activity, including ship operations. It is no longer 
a question of when, but of how we can change 
the way we operate as fast as possible to reduce 
emissions. 

Digitalization will be a key enabler to meet 
stricter regulations and a tool for green change in 
the industry. 

Digitalization is a 
key enabler for more 
sustainable ship 
operations
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Slowing down climate change requires immediate, rapid, and large-scale reductions in 
greenhouse gas emissions from all human activity. Supranational and national authorities, 
organizations, financial institutions and industries in all sectors are introducing new policies, 
requirements, and tools for implementing large and lasting reductions in greenhouse gas 
emissions. 

The shipping industry is highly affected by this, and the International 
Maritime Organization (IMO) has set ambitious goals to reach carbon 
neutrality by the second half of this century. In 2018 the organization 
announced a strategy to reduce the annual greenhouse gas emissions 
from international shipping by at least 50 percent by 2050 compared to 
2008 levels. 

To realize this goal, IMO has adopted stringent regulations that forces 
shipowners to have complete control over their emissions and they will 
be ranked accordingly. The regulations punish the adoption laggards, 
resulting in all companies having to readjust to keep up. In other words, 
reducing emissions is no longer only strengthening the reputation, it is 
crucial for the company’s survival. 

What can ship owners do to meet the regulations and at same time 
stay competitive? In addition to looking at low- and zero-carbon fuels, 
digitalization is one of the tools. In this paper we will look at how 
digitalization can lead to more sustainable operations both in terms of 
emission reductions, safety for crew and secure compliance with the 
increasingly stricter regulations.
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SINTEF Ocean contributes with their expertise and research to reduce the emissions and 
pollution from the maritime sector. According to Trond Johnsen, Chief Market Developer in 
SINTEF Ocean, the dominant challenge for the maritime industry in foreseeing the future is 
the need to reduce its environmental impact.

- Elimination of greenhouse gas emissions, air and water pollution are 
the dominant challenges for the industry. At the same time, we need to 
maintain safety and competitiveness towards other modes of transport. 
The societal pressure and the government regulations will give us a tough 
timeline, probably requiring most ships to be zero-emission by 2050, says 
Trond Johnsen.

To meet this timeline, the industry needs to implement measures in all 
areas of operations. SINTEF Ocean writes on its website that ”if we are to 
achieve the goal of halving the emissions by 2050, then each individual 
ship must reduce emissions by almost three quarters.” Johnsen points 
to zero-emission fuels as an important part of the solution for greener 
shipping, and an area that gets a lot of attention across the industry. 

- There will be an issue with the availability and cost of zero-emission 
fuels. Therefore, there will be an increased need for reducing energy use 
through improved ship designs, operations, and logistics. Based on the fuel 
availability predicted for 2050, we will probably need to cut energy use 
per transported cargo unit by about 50 percent in order to realize the IMO 
ambitions.

“The societal pressure and the 
government regulations will  
give us a tough timeline”

Trond Johnsen, SINTEF Ocean, 

Centre Director - SFI Smart 

Maritime, Board member -  

EU partnership Zero-Emission 

Waterborne Transport
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Emission cuts are not just about reducing fuel consumption, but about 
seeing the ship as part of a transport system and becoming more efficient 
in all areas. According to Johnsen there are great gains to be made 
through digitalization in the industry. 

- Digitalization will be a key enabler for achieving the needed cuts in energy 
use. Combining smart digital solutions for optimization of ship design, 
fleet planning, routing, navigation, cargo handling, and maintenance, 
the expected energy efficiency potential should be at least 25 percent. The 
remaining cuts are expected to come mainly from new hull, propulsion, 
sail, and coating technologies.

Johnsen is also a board member of the EU partnership board of 
the Zero-Emission Waterborne Transport. The partnership has 
identified three areas within digitization that they believe will 
have the highest impact in the years to come.  

• Big data collection for ship monitoring,  
diagnostics, and decision-making 

• Use of digital twins for optimization  
of ship designs and operations 

• Strategic and operational decision  
support systems utilizing AI and  
autonomy

”The expected energy 
efficiency potential from 
digitalization should be  
at least 25 percent”
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One of the main goals for Vessel Insight is to drive sustainability in the shipping industry 
by providing actionable insight from analysis of operational vessel data. The consistent 
and standardized way of collecting data through Vessel Insight enable quality reporting, 
empower transparency, and allows for in-depth analysis to optimize vessel and fleet 
performance.

More sustainable operations with Vessel 
Insight and Kognifai Marketplace
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At the heart of the solution, we have our secure vessel-to-cloud data 
infrastructure that provides instant access to fleet and vessel specific 
dashboards, ad-hoc reporting and analysis. Our Customer Success team 
works with our customers to analyze the data collected, understand their 
pain points, assist customers on their digital journey, and recommend 
actions to improve fleet performance. 

In addition, our Kognifai marketplace lets customers choose from a fast-
growing number of powerful maritime applications that accelerates 
performance and profitability – all while ensuring compliance with 
global environmental and safety requirements. Based on the customers’ 
digitalization readiness, our Customer Success team will recommend 
which applications that are best suited.  

The collected quality data provides the best starting point to; reduce 
fuel and optimize voyage to reduce emissions to air, automate reporting 
processes enabling correct and efficient reporting, and increase safety 
and crew welfare through stable connectivity.

Click here and learn more about 
Vessel Insight and Kognifai Marketplace

https://kognifai.com/
https://kognifai.com/
https://kognifai.com/


9Kongsberg Digital | The journey towards greener and safer ship operations is digital

Fuel and energy management

High quality data is an enabler to optimize and implement measures. By 
having an overview of all real-time and historical data you can benchmark 
and make more targeted improvements, which leads to substantial cost 
and emission reductions. The estimated savings potential is at least 15 
percent. 

Data from components that requires a lot of energy, such as main 
engines, generators and boilers, indicate whether the condition is good 
or not, or whether equipment are operated optimally. In combination 
with measurements of vessel trim, effect of hull cleaning and propeller 
polishing, the crew can make more informed decisions to plan and 
optimize vessel operations.

Sharing quality data with equipment manufacturers and suppliers, 
enable better decisions through enhanced insights and targeted 
recommendations from equipment specialists.

EMISSION REDUCTIONS WITH FUEL  
MANAGEMENT AND VOYAGE OPTIMIZATION 

Click here and get a full overview of the fuel  
and energy applications on our marketplace 

https://kognifai.com/product-category/all/fuel-energy/
https://kognifai.com/product-category/all/fuel-energy/
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Emission reduction is about using as little fuel as possible. Choosing 
the shortest route on the map is not necessarily the best way to reduce 
fuel consumption. Optimal routing depends on a combination of several 
external, ship-specific and commercial factors such as weather, waves 
and currents, ship capabilities, loading conditions, bunker requirements, 
and commercial T&Cs. 

By gathering information about these factors, you can avoid bad weather 
and take advantage of wind and currents and plan bunker destination if 
required. This gives the crew a detailed overview of how much fuel the 
various routing alternatives require before they set out on a journey. 

During the trip, the crew can monitor real-time weather and wave 
conditions to ensure that they choose the best route. The data can also be 
used to ensure sailing at optimal speed based on surrounding conditions 
and account for just-in-time arrival.

Voyage Optimization

Click here and get a full overview of the voyage 
optimization applications on our marketplace 

https://kognifai.com/product-category/all/voyage-optimization/
https://kognifai.com/product-category/all/voyage-optimization/
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Demonstrating compliance is more demanding than ever. Upcoming 
IMO regulations such as EEXI and CII rating and other global and local 
regulations has significantly increased in recent years. The industry also 
meets increasingly conscious customers and finance institutions who will 
seek transparency and demand compliance records. 

Today most of the reporting in global shipping industry is paper-based 
and includes a lot of manual work and the majority of systems are poorly 
integrated. The reports have different formats and requirements, source 
of information is scattered and separated, which makes reporting time 
consuming and labor intensive. Manual labor increases the probability 
of mistakes and human errors, like an extra zero or a wrongly put comma 
can create a lot of extra work. Digitizing and automating reporting 
processes will ensure consistent and correct reporting and improve 
transparency, of which is increasingly demanded by regulators and 
customers.

Click here and get a full overview of the compliance 
and reporting applications on our marketplace 

ENSURE COMPLIANCE WITH CORRECT  
AND EFFICIENT REPORTING 

https://kognifai.com/product-category/all/compliance/
https://kognifai.com/product-category/all/compliance/
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Safety and decent work conditions for employees are also important 
factors when talking about sustainable operations. With multiple 
connectivity options and increased use of sensor technology, vessel and 
onboard crew can get immediate support for improved decision making 
and support during emergency situations.

Remote operations are possible with stable connectivity and could 
enable quick recovery from any critical breakdown or failure. General 
troubleshooting and software upgrades are also becoming more popular 
through remote sessions and class societies are increasingly facilitating 
for remote session to prepare for mandatory vessel visits and surveys. 
By collecting visuals, required data and documentation up front, the 
mandatory visits are done more effectively and fewer in numbers.

Connectivity will also bring the crew closer to home and the rest of the 
world and has been identified as a main driver in increasing crew welfare. 

Click here and get a full overview of the 
connectivity applications on our marketplace 

INCREASED SAFETY AND WELFARE  
ONBOARD WITH CONNECTIVITY

https://kognifai.com/product-category/all/connectivity/
https://kognifai.com/product-category/all/connectivity/
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Leveraging on Kongsberg Digital’s expertise and experience with digital 
twins for the energy sector, Kongsberg Digital is now developing digital 
twins for the maritime industry. A digital twin is a virtual replica of an 
asset and its behaviors, in its environment. This can be a vessel or parts or 
components of a vessel, where the objective is to provide insights that can 
facilitate operational efficiency, optimized environmental performance 
and increased safety.

A digital twin can serve many purposes. It will provide insights that will 
ensure that proactive actions are taken to prevent accidents, breakdown, 
and off-hire, but it is also a great tool for flexible and decentralized 
training. It will enable the crew to familiarize themselves with the asset 
and its operations, and “what if scenario testing” and simulations will 
ensure safer operations and reduced risk of failures. A digital twin can 
for example assist in preparing crew for operational changes, help them 
assess the environmental impacts and provide the opportunity to test 
such changes in a controlled virtual environment before implementation. 

Dynamic visualization and simulation of historic, real-time, and predicted 
future operations can be a powerful tool to explore opportunities for 
improvement. It can hence also be an enabler for verification of the 
impacts modifications, upgrades and design changes have on emissions 
and environmental performance, which with the twin can be assessed 
through simulations and data validation and build confidence in new 
solutions without the need for more costly physical tests, from the early 
design phase of vessels to the end of the life cycle.

DEVELOPING DIGITAL TWINS  
FOR THE SHIPPING INDUSTRY
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IMO REGULATIONS 

The International Maritime Organization (IMO)’s ambition is to cut annual greenhouse gas 
(GHG) emissions from international shipping by at least 50 percent by 2050 compared 
to 2008. The strategy also aims to reduce CO2 emissions per transport work by at least 
40 percent by 2030, working towards 70 percent by 2050. IMO has implemented several 
regulations to meet these targets, further and more comprehensive regulations are 
expected to be adopted by IMO in 2023 when the initial IMO GHG strategy will be revised.  
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Upcoming regulations:

At the 76th session of the IMO’s Marine 
Environment Protection Committee (MEPC 76), 
three further measures were approved. They 
will enter into force the 1st of January 2023.

• The Carbon Intensity Indicator (CII). All ships 
above 5,000 gross tonnage will be rated from 
A (good) to E (negative). This will determine 
the annual reduction factor needed to ensure 
continuous improvement of the vessels 
operational carbon intensity. In addition 
to this, port states will be encouraged to 
demand that vessels entering their dock are 
rated with either A or B. Vessels rated D or E 
three years in a row, must develop an action 
plan for how to improve their ratings.

• The Energy Efficiency Design for Existing 
Ships (EEXI) is the retroactive standard for 
all existing vessels above a certain size. This 
is a one-off certification that will work as an 
equivalent to EEDI Phase 2 or 3, regardless of 
when the vessel is built.

• The Ship Energy Efficiency Management 
Plan (SEEMP) will be strengthened to 
include mandatory content, such as an 
implementation plan on how to achieve the 
best Carbon Intensity Indicator rating (A-B). 
This implementation will also be subject 
to audits. 

Existing regulations: 

• The Energy Efficiency Design Index (EEDI) 
is a design standard made mandatory for all 
newbuilding vessels. It seeks to reduce CO2

 

emissions of up to 30 percent through design 
efficiency, depending on ship type, size and 
year built.

• The Ship Energy Efficiency Management Plan 
(SEEMP) provides a mechanism to operate 
and improve a ship’s energy efficiency. It is 
mandatory for all ships above 400 gross 
tonnage in operation to be equipped with 
SEEMP.

• The Fuel Oil Consumption Data Collection 
System (DCS) requires ships of 5,000 gross 
tonnage or above to collect and report 
consumption data for each type of fuel oil 
they use.
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The Poseidon Principles is a framework for the integration of climate 
considerations into lending decisions. The principles are in line with 
the ambitions of the International Maritime Organization and signed by 
major shipping banks. The principles are:

Other relevant conditions 
and expected regulations

An increased focus on climate and emissions from consumers, customers, financial 
institutions, and states will lead to enhanced measures to cut greenhouse gas emissions in 
the years ahead.

Assessment of climate alignment:
Signatories will, on an annual basis, measure the carbon intensity and 
assess climate alignment – carbon intensity relative to established 

decarbonization trajectories – of their shipping portfolios.

Accountability:
For each step in the assessment of climate alignment, Signatories will 
rely exclusively on the data types, data sources, and service providers 

identified in the Technical Guidance.

Enforcement:
Signatories will agree to work with clients and partners to covenant the 
provision of necessary information to calculate carbon intensity and 

climate alignment.

Transparency:
Signatories will publicly acknowledge that they are a Signatory of the 
Poseidon Principles and publish the results of the portfolio climate 
alignment score of their Business Activities on an annual basis in line 
with the Technical Guidance. 
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Inclusion of shipping in the European Green Deal, may lead to a new EU 
system for Monitoring regulatory measures.
 
Increased activity around domestic and local regulations regarding 
ships’ environmental performance, likely also to affect GHG related 
regulations (e.g., ports applying to differentiate port fees)
 
Cargo owners and charters are increasingly addressing GHG emissions 
when selecting shipping vendors. 
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CONTACT

ABOUT KONGSBERG DIGITAL

Kim Evanger
Partner Success Manager, Digital Ocean

kim.evanger@kdi.kongsberg.com

Kongsberg Digital is a provider of next-generation software and digital solutions to customers within 
maritime, oil and gas, and renewables and utilities. The company consists of more than 500 software 
experts with leading competence within the internet of things, smart data, artificial intelligence, maritime 
simulation, automation and autonomous operations.

Find out more: www.kongsberg.com/digital

Erle Kristin Wagle
Business Development Manager, Digital Ocean

erle.kristin.wagle@kdi.kongsberg.com

mailto:kim.evanger%40kdi.kongsberg.com?subject=
https://www.kongsberg.com/no/digital/
http://www.kongsberg.com/digital
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