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The objective of the Innovation 
Workshop Series is to challenge 
industry leaders and experts to create 
and follow an impact-oriented 
roadmap that addresses the most 
pressing challenges facing the ocean.   

The aim of this first workshop on 
Sustainable Boat Building was to bring 
together participants from the boat 
building, composites and related 
industries to share knowledge of 
innovative ideas and existing best 
practices, with the aim of firstly 
reducing waste from the boat build 
process and secondly inspiring a vision 
for how boat building could progress to 
increased circularity and a more 
sustainable future. 

Innovation of manufacturing 
techniques based on sustainable 

practices offers manufacturers the 
opportunity to reduce waste, reduce 
costs and to reduce their environmental 
impact. 

The biggest waste issues within the boat 
building industry are single-use tooling 
and moulds, excess materials created in 
the lamination stage, waste from 
consumables within the build process, 
and these going to landfill rather than 
being recycled or repurposed. 

Anecdotal accounts suggest these 
elements can be responsible for an 
estimated 60% of the mass of waste 
produced in the build process. 

This first workshop invited 
participation from a diversity of actors 
across the Race boat building industry 
as well as other industries. 

The aim was to bring participants 
together to: 

• Encourage sharing of best practices 
across the whole industry of boat 
building and from other industries 
where collaboration and learning are 
relevant; 

• Discuss the benefits and challenges of 
an industry-lead accreditation 
standard; 

• Inspire the industry to explore new 
techniques to increase efficiency in 
the use of moulds, waste reduction, 
reuse and recyclability.

Objectives of this workshop 
and the series
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• The group emphasised that there is 
scope, and a necessity, to ensure the 
convening of a broader group to:  

- have more representation from other 
industries to benefit from learnings, 
experience and collaboration potential 
outside the boat building industry; 

- expand at the right time to the 
broader boat building industry. 

• The group highlighted that the Race 
Boat Building industry is only just 
starting its journey and that practices 
are not aligned enough to date.  

• The group were very engaged and 
there was an obvious motivation to 
develop this initiative. 

• One of the most critical themes that 
recurred throughout the workshop 

was around lack of knowledge and the 
need for wider practice of collecting 
data via Life Cycle Analysis (LCA). The 
goal of LCA is to identify the key areas 
and opportunities for improvement.  

• A concern was largely shared across 
participants about the need for 
consideration of the trade-offs 
between performance, economic 
viability and sustainability.  

• There was consensus that the 
industry shouldn't wait for the ‘best’ 
solutions to be ready but should 
rather start with what's available now 
and as a first step look at material 
recyclability and use of recycled 
materials, and then move forward to 
using natural materials. 

• The group got to a strong alignment 
around their collective challenges of 
waste management at the 
manufacturing level. The expected 
low-hanging fruits were identified as 
inputs of raw materials and better 
management of manufacturing 
wastes. 

• The end-of-life of boats in general 
represented an acknowledged blind 
spot and the lack of understanding 
and information described as a 
“massive challenge”. 

The overarching themes for follow-up  

1. Develop a platform for collaboration to drive the initiative. 

2. Engage representatives from other industries to collaborate in 
order to achieve economies of scale and engage the broader boat 
building industry. 

3. Coordinate efforts to rigorously examine end-of-life and waste 
streams to better understand challenges and work backwards to 
develop improvements. 

4. Potentially define the form and benefits of an industry-led 
accreditation standard and engage the broader boat building 
industry..

Executive Summary
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This workshop on Sustainable Boat 
Building was the first part of this 
initiative. The overall objective was to 
develop the content of an industry-led 
roadmap to address the most pressing 
challenges on waste and circularity 
through: 

• Understanding of the state of the 
industry in terms of waste production 
in the industry; 

• Identifying the key challenges to 
more efficient management and 
reduction of wastes; 

• Investigating key actions and 
opportunities that can be 
implemented to collectively address 
challenges and catalyse solutions.  

Throughout the workshop four 
presentations were made by 
participants to showcase potential 
solutions, processes, opportunities and 
examples from boat building and other 
industry. 

Introductory words to the workshop 
were delivered by The Ocean Race 
Sustainability Director Anne-Cécile 
Turner to highlight the following 
points: 
  
- the objectives of these industry-led 
workshops and the expectation of The 
Ocean Race for the series in the broader 
portfolio of The Ocean Race Summit 
event series;   

- the importance for the industry to use 
these opportunities to design a plan for 
action to investigate and progress 
concrete changes for the industry;   

- the importance in this respect to 
advance collaborations and 
opportunities as a group;   

- the critical factor of developing best 
practices and measuring progress 
against their implementation by 2022.  

The significance of waste from tooling 
was highlighted in particular as an issue  
for the race boat building industry with 
an anecdotal estimate that tooling 
represents some 60% of waste from 
builds. 

This view was corroborated by 
attendees in the room who highlighted 
that for one-off boat builds tooling is 
mostly cut up and sent to landfill. 
Another example highlighted is that 
there are 13,000 recreational boats in 
France built per year. There are more 
than 20 recycling sites in France 
already for boats. The problem is then 
to ensure waste is brought to the right 
recycling plants to ensure actual 
recycling. There was also some 
discussion around the lack of clarity 
with regards to the end-of-life of 
boats. 

•  

The discussion in detail 

Introduction
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Part I: Where is the 
industry? 

What are the key challenges in 
relation to the existing rules and 
recommendations, and the current 
best practices to overcome them as 
an industry? 

The ‘Technical Standards’ 
recommendations of World Sailing’s 
Sustainability Agenda 2030 were used 
as an example, and as a first 
motivation to provoke discussion. 
Participants were invited to work in 
groups to discuss what the industry is 
already doing and what is likely to 
evolve from advances like the World 
Sailing recommendations. To drive 
the discussion groups were asked to 
suggest an ideal and ambitious set of 
‘rules’. 

Plenary feedback: 

Key take-away points: 

• Innovation - rather than putting 
restrictions in place define a rule 
that represents a drive and a 
motivation for innovation. The 
rules should be an opportunity 
rather than a threat. 

• Use recycled products in tooling or 
no tooling at all or rent tooling. 

• Data from Life Cycle Analysis of 
projects are critical  to understand 
areas for improvement. 

• Add a rule for circularity - e.g. 
require 75% - recycle / reuse or 
biomaterials. 

Key challenges:  

• Monitoring, enforcement and 
regulation  

• Performance versus ‘sustainability'  
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In detail: 

Group one: 
• Regulate the materials and their use 

- but how? 
• Get full LCA of entire boat build 

process and anything else happening 
• Manufacture hard-chine boats (not 

mould) - takes the tooling 
component away - panel 
construction of boats 

• Limit the types of boats in a race 
• Limit the number of sails 
• Hire people locally to minimise 

transport of labour for working on 
races for example  

• Race with heavy material onboard - 
‘transportation' race 

• Key challenge raised: a clear concern 
was raised as to how regulate the use 
of materials 

Group two: 
• Zero waste to landfill 
• Renewable energy during building 

process and onboard - 100% 
• Reduce by 50% consumables in 

building process 
• Zero single-use plastics in building 
• Recyclability of 100% of components 
• Obligation: 30% of recycled products 

to be used 

Group three: 
• Define a rule that can drive 

innovation rather than putting 
limitations on innovation 

• CO2 cap on a new build - a lot of 
different solutions to keep it within 
the capped amount 

• LCA - to provide  understanding and 
science-based targets 

• Ensure an end-of-life plan for boats 
• One design v open classes - different 

rules for each type 

• Limit on design modifications - the 
more modifications the more waste 
e.g limit to two design modifications 

• Key challenge: concern about  
ensuring that rules need to be 
controllable and monitorable 

Group four: 
• Inviting innovation - allow 

propulsion that doesn’t burn any 
fossil fuels 

• Tooling - rental and return it as you 
took it 

• Key challenges raised:  
• Event needs to walk the walk  - needs 

to be adopted and not just greenwash 
• Performance point of view - 

sustainable options can affect 
performance of boat 

• How to monitor CO2 
• How to enforce it and monitor it?

The discussion in detail 
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Part II: Production waste 
reduction 

Presentations:  

- Example from the car 
manufacturing industry 
 
- MarineShift 360 Life 
Cycle Analysis tool 

Key take-away points: 

• Think through the LCA and 
investigate existing and potential 
waste streams 

• Take steps forward - don’t wait for 
the best solution 

• Engage with end-of-life processors 
to understand what makes it 
difficult (and work backwards from 
there) and set reasonable targets 
based on observation of data: e.g. 
85% mass of car has to be recyclable 
// 10% can be recoverable // 5% can 
be landfill.  

• How is it designed? How it is 
dismantled? Create the right 
criteria. Material / Design / Process 

• Get the right stakeholders in the 
room and make a commercial case 
– it has to make business sense 

Presentation 1: Ian Ellison | 
Landrover Jaguar, Cambridge 
Institute of Sustainable Leadership 
CISL | The case of circularity of 
aluminium use in the car 

manufacturing industry. 

The process of generating circularity 
in the supply/manufacturing chain 
took some persuading but led to a 
strong financial success with strong 
data and understanding of Life Cycle 
Analysis (LCA) and carbon emissions. 
LCA has generated awareness and 
interest of material stewardship. It 
has also showed the impact of other 
materials (than aluminium) of less 
importance but pointed to their own 
challenges. The end point is to help 
understand how to use material more 
efficiently - cars 50% of metal goes to 
waste - best in the business can do it 
at 70%. 

The speaker highlighted a general 
concern that change needs to be 
financially viable i.e. the process has 
to make commercial sense and should 
be safeguarded with key performance 
indicators.  

The speaker presented the Real Car 
project that explores the lessons 
learnt from a closed loop value chain 
project by Jaguar Land Rover in the 
creation of new materials and 
production systems to introduce 
closed-loop aluminium. More details 
can be found on CISL website.  

Presentation 2:  Amy Munro | 
MarineShift 360 | Showcasing an LCA 
tool developed by the boat building 
industry for the industry

The speaker offered an interactive 
session through a demo of the tool 
and answered questions from the 
audience.  

Link to Presentation slides
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Part II: Production 
waste reduction: 
Exploring new 
techniques & 
collaborations to 
reduce, reuse and 
recycle waste 

What can be done now, 
individually or through 
collaboration? 

Suggest the five things that can be 
done now to get solutions/innovations 
at the right scale within the industry?  

1. Measure it – get better at collecting 
and sharing data on waste and at 
applying a LCA approach as a 
decision tool. 

2. Find economies of scales - learn 
more from other industries (car, 
airline, wind turbine, etc.) to apply 
and adapt solutions that work 
somewhere else. 

3. Work with the end of the supply 
chains (recyclers) to secure 

streams and ensure traceability of 
end of life. 

4. Priority area of action: measure 
and recycle production wastes first 
(e.g.: recut fibre, dry cut fibre or use 
cuttings to make optimists - e.g. 
fleet of optimists from cuttings of 
60’s). 

5. Develop action plans to reduce 

waste through more efficient use of 
raw materials (and not just 
increased recycling). Find every 
possible solution to reduce before 
reusing and recycling.
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Group discussions in plenary 

Input was drawn from the room to get 
some concrete examples and 
experiences.  

Feedback 1: LCA tool is part of a 
broader process that helps identify 
what the key areas for improvement in 
the process are. But building race boats 
is about performance. So, finding a 
trade-off between sustainability and a 
high level of performance is not easy. 
Having something that is ready to go is 
not obvious. But this industry is not 
different to any other industry and 
there are things that it can do better.  

Feedback 2: The industry is just 
starting its journey and is not yet well 
aligned, with different yards having 
very different ways of doing things it is 
difficult to change those things. The 
project ensuring measurement and 
finding solutions has to move forward. 
It needs a timeline. But finding a 

solution that is more sustainable and 
available is not always obvious. 

Feedback 3: 20 years ago, in the car 
industry, some material (rubber) was 
thought as impossible to recycle. But 
now solutions are there. The first step 
is to use recyclable materials then 
move forward to natural material but 
not necessarily wait for the best 
solutions … start with what’s available 
now.  

Feedback 4: The trade-off is not just 
between performance and 
sustainability. In performance boat 
building it is also about longevity and 
security (of the sailors). 

Feedback 5: The recycling of sails 
should also be looked into. The 
University of Amsterdam and Bristol 
are coming up with new ideas. Also, 
reuse is about using less energy than 
recycling. We need to think about 
becoming more environmental in 

general. Trade-offs exist across the 
different areas of sustainability. 

Feedback 6: Management of waste 
streams through the factory is the first 
step. Recycling of plastic backers is not 
very evolved yet. End of life of masts is 
also a big question mark. 

Feedback 7: Cost of dismantling boats 
is a massive challenge.  e.g. 7m boat - 
4,000 euro to dismantle. EU will put a 
tax on boats calculating the cost of 
recycling the boats including transport 
costs. Transport cost should also 
include CO2 emission. The main cost of 
recycling/dismantling is on transport. 
We need to focus on traceability and 
the whole chain. 

The discussion in detail 
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Presentation 3: Erwan Grossman | 

Kairos  | Biocomposites - Towards a 
more sustainable boat building 
industry

The speaker shared background 
insights on composite waste and end of 
life (90% ending up in landfill). The 
speaker then described the opportunity 

of using flax fibre as a more 
sustainable solution while not 
compromising on mechanical 
properties of natural fibre composite 
(noting a big gap between organic flax 
and farmed flax). Bio-composite can 
enable 30% reduction on emissions 
compared to standard. With bio-
composites, moulds and tools can be 
made completely recyclable - e.g. 
Filava fibre - post-curing won’t affect 
it. 
The waste to energy ratio of bio-based 
composites (flax fibre) is also 
considered as higher. Finally, the 
speaker described some on-going 
development for example 100% 
biobased Epoxy Resins.  

Key take-away points: 

• Thinking what is going to happen at 
the end of the life cycle right from 
the start is critical. We need to 
collectively build up a roadmap and 
become comfortable with the shift. 

• We need to prove the case and 
anticipate the potential domino 
effect of the shift. 

Link to Presentation slides 

Presentation 4 | Enrico Benco | GS4C | 
Technologies and sustainable 
solutions for the composite industry 
to accelerate the transition to circular 
economy 

The speaker focused his presentation 
on the description and experience from 
5 concrete projects:  

• Loop Mini650 (with Isomatex, R* 
Concept, Diab) 

• Filava® Recyclable Mineral Fiber 

• B.Al.i Fiber Metal Laminate 
development (with ENEA, Italy) 

• Glemould technology (with Polimi, 
Rivierasca, Italy) 

• Recycling Carbon Fiber (with UniBo, 
P-H-T, Italy) 

Link to Presentation slides 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Part III: Next Challenges 

Presentations:  

- Biocomposites: towards 
a more sustainable boat 
building industry  
 
- Technologies and 
sustainable solutions for 
the composite industry 
to accelerate the 
transition to circular 
economy 

The discussion in detail 
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Part III: Next Challenges 

How can we get better at 
tracking wastes and 
where they are sent? 

Could an Accreditation 
Standard be beneficial 
not just as a 
sustainability tool but 
also as a marketing tool 

Group discussions in plenary  

Group one:  
• Use an index that already exists - 

taken from another index e.g. 
yachting 4.0 - use it as a baseline. 

• As a starting point, it has to be on a 
voluntary basis and pushed by a 
group of companies  

• Collect data and build simulations 
software, libraries of materials. 
Include something about 
sustainability in these libraries. 
Build it into the system for it to 
work. It’s a cultural thing. It has to 
go inside and be part of the process.  

• Technical point of view - put it in the 
tools that designers use every day 

Group two: 

• Companies need to develop a 
credible sustainability plan 

• Evaluate the baseline and measure 
meaningful improvements by a 

percentage of change - different for 
different sectors to trigger more 
recyclability opportunities 

Group three: 

• Accreditation - needs the big players 
e.g. Beneteau 

• Use the race and race rules to be role 
models and bring on the big players 
and work with them to make an 
accreditation standard. 

Group four: 

• Make a boat and then back-track e.g. 
offshore class for the Olympics and 
set that as the standard and let the 
big players follow  

• We need to be clear as a group who 
will pay for such an initiative. 

• The Ocean Race is the perfect place 
to shape the profile of a standard.

!9
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Main conclusions of the workshop:

- A better shared knowledge of 
available best practices: one of the 
challenges evident from the 
workshop is around the lack of 
knowledge on available best 
practices that can be confidently 
implemented.  

- Clarify trade-offs: Although the 
participants got to a well aligned 
position on their collective 
challenges of waste management at 
the manufacturing level, they voiced 
a difficulty to clarify the trade-offs 
between performance, economic 
viability and sustainability. Without 
clarity on how to weigh the various 
trade-offs, the group felt challenged 
to select the solutions and prioritise 
actions they can implement in the 
medium to long term.  

- Leverage common vision and goals: 
The group felt they needed a long-
term common vision with a clear set 
of goals to help structure the 
acquisition of best practices and 
implementation of solutions.  

Needs identified: 

Establish a platform for collaboration. 

Coordinate efforts to rigorously 
examine end-of-life and waste stream  
traceability, to better understand 
challenges and work backwards to 
develop tangible improvements. 

Contribute to Life Cycle Analysis to 
measure, collect and share data. 

Tackle the issue of production waste. 

Support communication of best 
practice and advances in innovative 
techniques and material innovation. 

Convene a broader group of industry 
players, particularly beyond the race 
boat building industry. 

Engage representatives from other 
industries to exchange best practices, 
collaborate and achieve economies of 
scale. 

Potentially define the form and 
benefits of an industry-led 
accreditation standard. 

Implications for next steps 
and building a Roadmap 

Sustainable Boat Building Innovation Workshop
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Recommendation One 

Deliver Sustainability through Technical Standards 

World Sailing will accelerate development of more sustainable 

equipment and low carbon propulsion by modifying existing 

standards and regulations which they control, as well as 

creating new standards that can be adopted to promote 

sustainability in key related activities. 

World Sailing will: 

1. Create a framework for measuring waste/

recyclability/life cycle which World Sailing class 

manufacturers will be encouraged to adopt by 2020 

with the aim of assisting manufacturers to reduce 

environmental impact. 

2. Require any new class bids for the 2028 Olympics 

(and subsequent Olympics) to provide a life cycle 

assessment that demonstrates that 90% of the boat 

(by weight) is recyclable. 

3. Require that manufacturers’ non-reusable or non-

recyclable boat building waste does not exceed 20% 

of the boat hull’s finished weight across World 

Sailing Classes by 2030. 

4. Provide feedback to manufacturers and give guidance 

on sustainability improvements through validation 

visits with Olympic Class manufacturers by 2019.  

5. With the approval of manufacturers, collate and 

share sustainable best practice by 2020. 

6. Work with at least three industry bodies to 

collaborate and publish research that accelerates the 

end of life options for composites (used in boat 

building) and other boat components by 2020.  

7. Work with key industries to promote new products 

used in our sport with a lower environmental impact 

and work to make these available to sailors across the 

world by 2024. 

8. Collaborate with marine industry associations and 

other sectors to promote more sustainable 

equipment and maintenance regimes by 2020.  

9. Implement the International Olympic Committee’s 

responsible sourcing guidelines which Olympic Class 

equipment manufacturers will have to meet and 

World Sailing Classes and Racing manufacturers will 

be encouraged to adopt by 2024. 

For reference: 

World Sailing’s Sustainability 
Agenda 2030  

Recommendation One  
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14 :00   Welcome and introduction to the Innovation 
Workshops Series 

14:15   Session 1: Where is the Industry?  

What are the key challenges and the current best practices to 
overcome them as an industry?  

15:15   Session 2: Production Waste Reduction 

Exploring new techniques & collaborations to reduce, reuse and 
recycle waste 

Presentation 1 - Ian Ellison (Landrover Jaguar / Cambridge 
Institute of Sustainable Leadership); 

Presentation 2 -  Amy Munro (MarineShift 360) 

16:30   Session 3: Next Challenges 

Circularity of bioresins/composites and improved carbon fibre 
recycling 

Presentation 3 - Erwan Grossman (Kairos) 

Presentation 4 - Enrico Benco (GS4C) 

17:30    Wrap up and roadmap 
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For reference: 

Workshop Agenda 
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The Ocean Race  

Point of contact: 
Mairéad O’Donovan 
Science & Learning 
mairead.odonovan@ext.theoceanrace.com 
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