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With regard to the nautical industry, the issue of the 
growing number of boats reaching the end of their 
useful life has been debated for several years all over 

the world. Millions of boats were built in virtually indestructible 
GRP (fiberglass) in the 1970s-1980s and are now referred to as 
“end-of-use”. The problem of land filled fiberglass hulls is not an 
acceptable option from an environmental point of view. These 
hulls will still be there in hundreds of years. The challenge for our 
industry now is to create a new commercially viable subsector 
that can dispose of them responsibly; much like the auto indus-
try has done for car wrecks. 
Another important aspect is to explore how the boats of the fu-
ture can be built in a way that makes them easier to disassem-
ble. We need to think about building boats with materials that 
can be reused or recycled at the end of their life much more eas-
ily than fiberglass composites. Thanks to the constant efforts of 
individuals and organizations in different countries, aided by in-
ternal funding from the marine industry, we are seeing progress 
that deserves to be reported. 

SUSTAINABILITY 
IS IN FASHION! 
SUSTAINABILITY AND SUSTAINABLE 
DEVELOPMENT: AN ISSUE THAT IS 
INCREASINGLY PROVING TO BE OF 
FUNDAMENTAL IMPORTANCE FOR US  
AND FOR THE PLANET THAT HOSTS US

Simonetta Pegorari

What’s Now?
Over the past 50 years, an increasing number of pleasure and 
work boats have been produced from reinforced plastic, the vast 
majority of glass fiber (glass fiber reinforced polyester). Especial-
ly small and medium-sized boats up to 20 meters across Europe. 
ICOMIA (International Council of Marine Industry Associations) 
has estimated that there are more than 6 million pleasure boats 
in Europe which are mostly located in the ports from which they 
move for about 3 weeks a year. Composites are highly durable, so 
only recently, with the increase in abandoned boats, the problem 
and the environmental impact of these objects and consequently 
of construction materials have begun to be registered. 
There are still in the water, both floating and sunken, many fiber-
glass boats produced in the early 1970s. Many of these can be 
considered at the end of their life, many others will soon be add-
ed. How and where to dispose of them? Fiberglass boats leave a 
lasting trace in the environment while boats that are made of nat-
urally recyclable or degradable materials do not pose the same 
problems. Apart from being abandoned in landfills (if all goes 
well) or in the countryside, there is currently nothing else. At most 
the composite structures are destroyed and generally reduced 
into pieces as small as possible, that can be easily handled to be 
sent to landfill. In fact, in many countries this approach is already 
prohibited. The boats are simply abandoned; the costs of remov-
al and disposal currently fall on the port or local authorities. In 
this case, local taxpayers pay, disposal is treated in the same way 
as general waste disposal.
The answer is only one: recycling and reuse. The most basic sys-
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tem is to grind the fragments and use the powders in the cement 
and construction industry; even if these products cost more than 
normal cements, in addition to having less than optimal results, 
they are poorly tested. We need to implement a project, coordi-
nated on a large scale, which uses advanced methods of recy-
cling and reuse of fibers and resins so that it is economically in-
teresting at all industrial levels. It will not be a short path and has 
already proved not to be easy, but there are no other alternatives.

The proposals multiply: it is a Major Issue
This is not a recent issue: as early as 1988, the Norwegian Nau-
tical Federation publicly raised the EOL issue the first national 
study was carried out in 1993. The study concluded by noting 
that for a sustainable recovery of materials or energy from FRP 
laminates, scale is important. Success, it has been claimed, re-
quires large-scale collection and processing of FRP scrap from 
a number of sources, including agriculture, land transportation 
and marine. In Europe, one of the recent researches provides for 
the disposal/recycling of some types of boats, among these one 
of the most common: the sailboat. The protocol provides for the 
cleaning of the boat by removing waste and fuel oils, bilge water, 
batteries and other environmental pollutants. Subsequently, the 
external metal elements: spars, accessories, stanchions, etc. 
Once disassembled up to the hull and open deck, the boat is de-
molished and the wiring, foams, engines etc. are removed. Vari-
ous wastes were placed in containers for weighing and separate 
treatment; the fiberglass content, the highest per-
centage of waste by weight, was sent as small frag-
ments to landfill - the prevailing practice today. But 
all of this has negative implications for health and 
safety, uses low landfill capacity and incurs landfill 
taxes, which are constantly increasing.  It is clear 
that alternatives are needed. One proposal is the 
carbonization of fiberglass, to remove resins, paints 
and other elements from the fibers. The clean fib-
ers, classified in size, were then introduced into 4 
different polymer matrices - polypropylene (PP), 
polyethylene (PE), polyamide (PA) and polyethylene tethered 
(PET) - by blending them in a melt extrusion process. The result-
ing composites were evaluated for their mechanical, thermal and 
other properties. Costs, energy use and environmental impacts 
were assessed. Experiments showed that introducing glass fib-
ers in loads up to 40% made PP and PE resins mechanically 
stronger and more impact resistant. This was less the case with 
PA and PET, where composites have been shown to be subject to 
hydrolysis in the presence of water. The energy consumed in the 
production of the new thermoplastic composites was less than 
that used to obtain “virgin” glass fiber reinforced plastic (GRP) 
composites. Where fiberglass loads improve matrix properties, 
as with PP and PE, the resulting composites can be used in a va-
riety of new products ranging from street furniture to decking and 
other port infrastructure, and even to parts of new boats. 
The project succeeded in demonstrating that fiberglass can be 
recovered as part of the EOL boat disposal process, that the fib-

ers are cleaned and foreign materials removed, that a useful part 
of the original properties of the fibers is available in the recovered 
form, and that fibers can have a second useful life. Furthermore, 
the resulting thermoplastic composites are, unlike thermosets, 
themselves recyclable as they can be repeatedly remodeled by 
heat. The neoprene of the RIBs can also be reused by grinding it 
to obtain a fine powder to be mixed with thermoplastic polymers 
in loads ranging from 10% to 40%, together with an added agent 

to favor dispersion. The product thus obtained 
resulted in composites with significantly better 
properties than those of non-reinforced resins.
Apparently then, the method is very simple 
and there are no problems, but what about the 
costs? The average costs for the conventional 
dismantling of vessels were defined from 800€ 
for a 7m boat up to 15,000€ for a 15m boat. 
The exponential growth of the cost is given by 
the greater complexity of the larger vessels. The 
problem is that the costs should fall on the own-

er of the boat, but many owners with boats with a good life don’t 
want to spend on scrapping. While in the case of metal boats, the 
material has an economically interested value in recycling, the 
composite does not yet offer this possibility, which represents a 
significant obstacle. Unlike owners of metal boats, those of re-
inforced plastic boats cannot rely on the built-in scrap value to 
reduce disposal costs. It would be difficult to collect costs from 
owners, even those that can be tracked. Another objection to this 
approach is that it would require each boat to be registered so 
that ownership can be traced throughout its life. 

Other Proposals 
Recently, an European yacht designer, quite  concerned in the 
environmental issues, launched the proposal for the creation of 
a “Green Label”, a green certification in the yachting industry.
The term “Sustainability” is often used by the nautical industry 
without any real basis, for marketing and advertising, speaking of 
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eco-sustainability for boats that offer motorization 
electric but that are made with resins and fibers 
respectively toxic and non-recyclable. In reality, 
these are “zero-emission” boats but otherwise, 
from an ecological point of view, they are exactly 
like the thousands that preceded them. So, apart 
from cases we have already talked about (such 
as the Flax 27 from GreenBoats, Germany, who started develop-
ing boats at the core of the sustainable problem and launched 
green yachts), most of the nautical industry is in a status-quo to-
wards sustainability, or the boats inevitably end up in landfill. A 
Green Label for boats should be an independent platform to give 
a green label to the shipyards who are investigating, investing, 
developing and making a transition in eco-composites, zero-re-
duced or zero-emission propulsion systems, energy used at the 
shipyard etc. The marine industry has CE certification audits and 
ISO audits, so why not an independent Green Audit with certain 
requirements to give a green label to a model/range/shipyard 
which actual deserves it. Another recent project comes from 
Great Britain: “Sustainable Composites” starts from the con-
sideration that, out of 110,000 tons of composite materials pro-
duced in the UK every year, only 15% of the materials are reused 
or recycled at the end of their life. Furthermore, while composites 
increase the life of the products to which they are applied, the re-
cycling process is difficult and current recycling techniques often 
degrade the performance of the material, reducing its value and 
offering limited applications. The project involves a partnership 
between industry, academia and government and will leverage 
the UK’s composite technology research and development ca-
pabilities to capitalize on the rapidly growing global market of 
around £ 2 billion for end-of-life recycling. Sustainable Compos-
ites is reportedly set to address these challenges by accelerating 
the development of new recycling technologies in the UK, while 
simultaneously creating new sustainable composites made from 
bio-based materials including plant waste, corn, nutshells and 
seaweed. The Sustainable Composites partnership also plans 

to deliver a series of research and development 
projects that bring together companies along the 
composites supply chain, from material manu-
facturers, chemical suppliers and recycling com-
panies, studying new raw materials (such as bio 
or waste) and developing production processes 
to enable a faster transition in the supply chain. 

It appears that one of the projects, “Steam to Value Stream” is 
investigating how an innovative steam process developed and 
patented by PMI B&M Longworth (Blackburn, UK) could be used 
to recover resin and fibers from one composite component, while 
another “Bio-Bolster” explore bio-derived resins for high volume 
manufacturing applications. So a program that tends to cover all 
aspects of composites. It also appears that a technology is being 
worked on that separates (or melts) composite structures quickly 
and economically using a heat source (NCC and Oxford Brookes 
University-Oxford, UK). In the UK there has also been consid-
erable research into the recycling and recovery of high-perfor-
mance and therefore higher-value materials, mainly carbon fiber, 
from which an increasing number of high-end superyachts and 
work boats are built. However, the EOL principle is indeed being 
considered in Europe and elsewhere, and the marine industry is 
faced with the prospect of developing viable end-of-life strate-
gies on their own or having solutions imposed by state or regional 
legislation. The industry could usefully start from the enhance-
ment of the various initiatives currently existing, with the aim of 
developing a rational and integrated supply chain. Specialized 
disposal centers, similar to those that have evolved for the au-
tomotive trade, would be the most tangible manifestation of this 
chain, while disposal partnerships would provide coordinated 
treatment of the various waste streams. The goal is to produce 
boats by composite materials made from sustainable and recy-
cled materials that can be separated from each other after the 
vessel’s lifespan, so it won’t end up in landfill. The materials can 
be disposed off or re-used into something else without impacting 
the environment. The challenge is to create a new, commercially 
viable sub-sector which can responsibly dispose of EOL boats, as 
the automotive industry have done for end-of-life cars. 

Final closing thoughts
We have already extensively related what has been done and 
what is being done in Italy where sustainability, circular econ-
omy, environmental protection are increasingly topical, par-
ticularly in the nautical sector.  Barbara Amerio of Amer Yachts 
is a veteran of the theme of attention to the environment and 
use of alternative materials for marine construction. Years ago 
she decided that Amer Yachts was going to abandon fiber-
glass for a volcanic fiber: Filavia, which is a recyclable material.  
Barbara thinks that: “The industry needs virtuous companies that 
put the green transition before the mere logic of only profit and in-
vest in R&D. For example, in Italy there is now an interesting flow-
ering of companies that are marketing good materials coming from 
recovery or recycling. They need industrial testimonials who adopt 
these new products, test them and disseminate their performance. 
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The cost of the material, even if higher, must be seen under a dif-
ferent  parameter because in a new phase, the product will be con-
sidered for its LCA which now is not attentively considered. The real 
question about the product concerns how much energy is spent 
to produce it and its end-of-life and possible reuse. The durability 
and/or recyclability to a new life will be an essential value for the 
purchase: ‘I choose that material because it helps to lower my envi-
ronmental impact as well as having performances equal to or supe-
rior to its counterpart’.  Bringing these new products together with 
the traditional industry is the great challenge and Nautech could be 
the right vehicle. My dream is to create in Italy, with eco-sustainable 
Italian products, a large permanent implementable sample show-
case open to courageous companies drawing ideas for future ap-
plications and create a history of these cutting-edge applications to 

certify their primacy. In our small way we have worked on cork, on 
components related to 3D molding in ABS and Pet, on applications 
in Filava and we continue to propose new materials also for insula-
tion or tests of active paints that improve air quality or lighten the 
hull to reduce consumption. We are now working on a plant-based 
plastic for on-board applications, but it will not be the only novel-
ty.” Last but not least, a good news from the industry: Korek, the 
innovative FRP recycling method that has been presented at the 
Mets Connect last December, is going to be industrialized. Korec 
Srl is going to realize its first industrial plant in collaboration with the 
Italian Company HTE Srl boasting decades of experience in the de-
sign and construction of plant and equipment for the chemical and 
process industries.By the end of March, the first industrial plant will 
be operating.Currently,the production plant is under construction. 
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