
The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme 

under grant agreement No 101138013

Low emission shipyard 

processes, circularity ready, 

lightweight products
Opportunities and challenges towards a 

sustainable maritime industry

The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme under grant agreement No 101138013

Matthias Krause, CMT gGmbH | Kiel, January 27th, 2026



The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme 

under grant agreement No 101138013

Content

Introduction of CMT

• Mission, expertise, service offered

• R&D and network activities

Setting the scene

• Trends in the global environment

• Challenges for the maritime industry

Approaches for a more sustainable maritime industry

• Greening of shipyard processes

• Materials in a life-cycle perspective

• Composite Structures nowadays and in the years to come



The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme 

under grant agreement No 101138013

Introduction of CMT
Mission, expertise, service offered

R&D and network activities
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CMT – Mission, expertise, service offered

Strong ties with maritime industry in Germany

• 100% subsidiary of German Shipbuilding and Ocean Industries Association (VSM e. V.)

• Shared headquarters with VSM in Hamburg

R&D&I services:

• Consultancy

• Initiation of projects

• Research

• Project management

• Expertises

Fields of expertise:

• Production, Logistics and Digitalisation

• Lightweight structures and new materials

• Ship concepts and life cycle performance

• Energy efficiency and alternative energy sources
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CMT – R&D and network activities

R&D projects, e.g.:

• Sustainability and circularity

• CirclesOfLife

• Lightweight construction & new materials

• BIGBOND

• RAMSSES

Networking activities, e.g. lightweight:

• MariLight – Coordination of the German network

• E-LASS – member to the European network
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MARILIGHT.Net – in a nutshell

We are:

• The network for maritime lightweight
construction in DE

• Focussed on maritime Lightweight topics and 
technology transfer with other industries

• Currently 35 members – yards, suppliers, 
engineering offices, R&D organisations

• Founded in July 2018 – since 2020 operating as
a network within VSM e. V.

• Coordinated by its subsidiary for R&D, CMT 
gGmbH

• Free of charge for VSM members

We offer:

• Public events (annual network meetings, 
technology transfer workshops)

• Expert dialogue among members (working
groups Fire safety, Engineering)

• Exchange of information (newsletter, member
portraits, best practice examples, reports and 
adhoc initiatives on relevant topics)

• Contact to representatives along the entire value
chain
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Setting the scene
• Trends in the global environment

• Challenges for the maritime industry
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Trend 1: Global warming

Extent of global warming to go 
beyond initial estimates:

‘It is now widely acknowledged 
that the world will not achieve net 
zero emissions by 2050, which 
means warming will exceed 
1.5°C.’

DNV, Energy Transition Outlook 2025
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Trend 2: Scarcity of materials

• Increasing scarcity of raw materials
‘Roughly 40% of the Materials Needed for the Energy Transition Face Shortages‘

Boston Consulting Group, Turning Materials Scarcity into Competitive Advantage

• Disrupted supply chains
‘Global supply chains face a new operating reality – one defined by persistent 
volatility and disruptions embedded in the global economy.’

World Economic Forum, Global Value Chains Outlook 2026

• Accelerated littering
‚Waste anthropogenic littering leads to pollution in the urban environment and public 
areas… anthropogenic litter remains a challenge worldwide.’

Springer Nature, A review of key factors influencing anthropogenic litter density and 
associated risks in Urban area

04.02.2026 9

Source: Repairing a 
copper ship propeller 
(Limited, z.d.)

Source: Welding an 
aluminum hull 
(Fabricator, 2012)

Source: Copper–Nickel 
Alloy Surfaced Coating 
for Marine Applications

Source: Welding titanium 
marine Heat Exchanger 
(Titanium Marine, 2024)
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What can be done?

04.02.2026 10

Trend 1 Trend 2

The… approach
Move to regions with

colder climate

Gain control over regions
with not yet explored
natural resources

The sustainable
approach

reduce
emissions

promote circular
economy
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Approaches for a more sustainable 
maritime industry
Greening of shipyard processes

Materials in a life-cycle perspective

Lightweight construction
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Reduce emissions

• Regulations

04.02.2026 12

Trend 1



The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme 

under grant agreement No 101138013

Reduce emissions

• Technologies to reduce emissions in 
ship operation are around and are
being heavily promoted.

• However:
• no single technology applicable to all 

ship types

• no technology alone to effect the
emission reduction aimed for

• renewal of fleets take time and 
resources

• Emissions from other processes in 
the life cycle need to be reduced as
well
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Trend 1
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Greening of shipyard processes

• Focus shifts
• Past: selective approach – focus on improving ship performance and emissions during operation

• Trend: Strive for overall optima – include emissions during all life cycle phases

• Opportunities
• Ecologic – Reduced overall environmental footprint

• Economic
• Sustainable ships and services as a selling point

• Energy efficiency as a competitive advantage

• Emerging markets for second hand materials and components

• Challenges
• How to measure and document sustainability with acceptable efforts
• heterogeneity of ship(yards) makes fair comparison difficult

Trend 1
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Promote circular economy

• Regulations: Circular Economy Act

• Objectives
• Increase circularity within the internal market and promote 

high-quality secondary raw materials.

• Effectively collect and recycle e-waste to recover critical raw 
materials.

• Stimulate the supply and demand of secondary raw materials 
through legislation, simplified procedures, and targeted 
procurement.

Source: European Commission

2025

Circular  Economy Act

Expected in 2026

Trend 2

Not only focus on compliance with laws and 
regulations, but also on the opportunities >>>



The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme 

under grant agreement No 101138013

Materials in a life-cycle perspective

• Focus shifts
• Conventional ship structures: increasing interest in recycling – examples Galloo, Nordic Circles

• Composite ship structures: limited interest in recycling (yet)

• Opportunities
• Recycling technologies for composites are becoming available – see presentation B. Brenken tomorrow

• Material you avoid neither needs to be purchased nor recycled – Material efficiency as a competitive 
advantage

• Emerging markets for second-hand materials and components

• Challenges
• Long life expectation of ships, frequent change of ownership over lifetime, legal issues (ownership of 

information), creation of business cases difficult (critical mass of recycled materials)

Trend 2
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Low-emission ships built with circular, 
sustainably processed materials

An ideal sustainable ship would… 

be constructed with less, preferably recycled materials, 

built using low-footprint processes, 

consist of light structures consuming little energy during operation

and could be easily recycled.
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Lightweight construction in shipbuilding

• Focus shifts
• Higher cost of fuel, emissions etc. incentivizes reduced consumption. Lightweight design is one powerful 

lever for that…

• Opportunities
• Higher payloads

• Increased stability

• Better performance…

• Challenges
• Regulation, missing experience with new materials, lack of recycling pathways

• To some extent, currently lightweighting always comes into play “when it is already too late” and not right 
from the beginning…
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Composite Structures nowadays and in the years to come

DNV presentation at ISSC*/CirclesOfLife workshop, Sep. 2024:

*ISSC – International Ships and Offshore Structures Congress

1. Composite Superstructure for Large 
Naval Vessels

9. Thermoplastic Composites – for 
subsea transport of water, gas, HC, H2

and CO2

7. Composite Wind Propulsion Systems 
– for Bulk carrier, Tanker, Roro, Car 
carrier, MPV, PAX

3. Composite Patch Repair – for Pipes, 
structures (FRP and steel) in FPSOs etc.

2. Composite Pressure Vessels for H2

and CO2 Maritime Transport – for fuel & 
cargo tanks

4. Composite Propeller – for Research 
and naval vessels

6. Fire Safety of Composite Structures for 
Large Ships – for Commercial and naval 
ships

8. 3D Printing of Composite Structures –
for propellers, impellers, composite 
repairs, gangway, passerelle

5. Composite Hatch Cover and Tween 
Decks – for newbuild and refit of used 
ships; also hoistable decks
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Conclusions from the ISSC workshop

1. Enhance Lifecycle Assessment (LCA) Framework

• Robust assessment methodologies for all lifecycle stages

• Widely implemented tools, transparent metrics

2. Promote Circularity in Material and Design Choices

• Materials and components with high recyclability and minimal 
environmental impact

• Modular and disassembly friendly ‘R’ designs

• Cradle-to-cradle concepts in ship design and production

3. Support the Adoption of Alternative Technologies

• Manufacturing processes which can extend ship lifespans and reduce 
emissions

• R&D in eco-friendly alternatives, such as lightweight materials for fuel-
efficient designs

4. Regulatory and Market Incentives

• Incentives for sustainable practices

• Collaborate with IMO and classification societies on regulations for 
sustainable materials and processes

5. Strengthen Collaboration and Knowledge Sharing

• Platforms for exchanging data and best practices among stakeholders

• Collaborative projects, like CirclesOfLife to align objectives, avoid 
duplication and foster innovation

6. Foster Education and Training

• Comprehensive training programs for ship designers, builders, and 
operators, focusing on sustainability, lifecycle thinking, and innovative 
materials
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Outlook to the upcoming presentations


