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Composites are increasingly found everywhere 
you look – from high profile applications such 
as the new Boeing 787 Dreamliner to fibre 
reinforced concrete for major construction 
projects. Automotive components such as 
bumpers, body panels and dashboards are now 
commonplace and mass market cars built 
entirely of composites are planned. By 
reducing a car’s weight, composites can save 
fuel throughout its life.

However, assessing the overall sustainability 
of alternative composite products has been 
difficult for the 1,000 companies, many of 
them SMEs, that make up the £500m 
composites industry in the UK. How do the 
full environmental, economic and social 
impacts of different materials and production 
processes compare? Are natural fibres such as 
flax and hemp inherently more sustainable 
than mineral-based glass fibre?

Companies can obtain clear individual 
answers to such questions for the first time 
using the ‘Green Guide to Composites’, an 
environmental profiling system for composite 
materials and products. The guide deals with 
issues such as health and safety, emission of 
volatile organic compounds (VOCs), energy 
consumption and toxicity of manufacturing 
processes.

Available both as an interactive web-based 
tool and a printed publication, the guide is 
the outcome of the COMPASS project to 
develop a simplified guide to assessing 
environmental, social and economic 
performance for the composites industry, 
which was carried out through the Sustainable 
Technologies Initiative. It has been developed 
by NetComposites, the global research, 
consultancy and online media company, and 
BRE (Building Research Establishment), with 
input from a steering group of 17 industrial 
partners representing a cross-section of the 
industry.

‘The composites industry is already 
exceptionally important to the economy and 
it will be even more so in the future as 
composites take on more and more 

applications currently dominated by 
traditional materials such as steel, concrete 
and wood,’ says Gordon Bishop, managing 
director of NetComposites. ‘It is vital for the 
industry to understand all the issues 
surrounding sustainability in order to improve 
their processes and materials, and this is what 
the guide enables them to do.’ 
The Green Guide covers a range of widely used 
production processes and materials, including 
emerging materials with potential 
environmental benefits. Materials and 
processes are rated from ‘A’ (good) to ‘E’ (poor). 
Environmental factors including climate 
change are assessed using the technique of life 
cycle assessment, and scores are given for 
environmental and social impact. They show 
how cost-effective modifications can make a 
dramatic difference to the environmental 
impact of composite products.

‘Minor changes that make a significant 
improvement to environmental performance 
may not be costly at all,’ says Gordon Bishop. 

‘A spraying process is a typical example – simply 
changing the spray nozzle can make a huge 
difference to environmental performance by 
reducing emissions. Our aim is to increase the 
take-up of these improvements by making 
people aware of the options available to them.’

The guide should end widespread confusion 
among producers about the benefits of 
switching to alternative technologies such as 
closed-mould processes, natural fibres and low-
styrene resins. It reveals that natural fibres 
tend to be more sustainable than glass fibres 
after taking into account the energy needed 
to make glass and factors such as tractor diesel 
and fertiliser needed to grow natural fibres. 
According to the guide, environmental impact 
is dominated by the resins used to make 
composites because these are oil-derived. 
Although naturally derived resins are a long 
way off impact can be dramatically reduced 
now by increasing the use of fillers.

Half of the research budget of £270,000 for 
the COMPASS project was contributed 
through the Sustainable Technologies 
Initiative. The STI, which is now closed for 
new project applications, has helped to fund
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Composite products offer significant 
environmental benefits such as light weight, 
good mechanical properties and resistance 
to corrosion. But until now it has been difficult 
to compare sustainability of different 
composite materials and production 
processes. The new ‘Green Guide to 
Composites’ offers a clear ranking system that 
simplifies decision making.

‘It is vital for the industry 
to understand all the 
issues surrounding 
sustainability in order 
to improve their 
processes and materials.’
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The Green Guide to Composites is 
available priced at £29.50 + VAT and may 
be ordered online at 
www.netcomposites.com/netcommerc
e_features.asp?952.

a wide range of projects to promote 
sustainability by encouraging economic growth 
and employment while safeguarding the 
environment and conserving natural resources. 

‘The STI programme provided an opportunity 
to do something about the sustainability issues 
surrounding composites,’ says Gordon Bishop. 

‘We were looking for a way to present the whole 
issue of sustainability in a very simple way. This 
is what the guide does and it has an important 
role to play in taking the industry forward to a 
more sustainable future.’

The composites industry has shown 
considerable interest in the guide. Peter 
Thornburrow of steering group member Saint-
Gobain Vetrotex commented on its usefulness: 

‘The results of COMPASS will enable us to advise 
our customers on the environmental aspects of 
their chosen processes in manufacturing 
composite parts, and to discuss the advantages 
and disadvantages of alternative methods, with 
the knowledge that our advice will be based on 
sound, scientific evaluation techniques.’

A second stage project is being considered to 
compare the sustainability of composites with 
conventional materials.

Additional project information 
and background

What are composite materials?

Most composites consist of a bulk material 
known as a matrix strengthened by a 
reinforcement, usually of fibre. 

What types of composite are most common?

The most commonly used are Polymer Matrix 
Composites (PMCs), also known as Fibre 
Reinforced Polymers or Plastics (FRPs), in which 
a polymer-based resin forms the matrix, and a 
variety of fibres such as glass, carbon and aramid 
are used as the reinforcement. In Metal Matrix 
Composites (MMCs), used increasingly in the 
automotive industry, a matrix of metal such as 
aluminium is reinforced with fibres such as 

silicon carbide. For use in very high temperature 
environments, Ceramic Matrix Composites 
(CMCs) are composed of a ceramic matrix 
reinforced with fibres of materials such as silicon 
carbide and boron nitride. 

How were the Green Guide ratings calculated?

Impacts from the use of raw materials, energy, 
manufacturing and emissions associated with 
each product/process were combined to give an 
overall impact in each of 12 environmental 
impact and two social impact categories. Results 
were then compared within each product type 
and given a rating from A (within the top 20%) 
to E (bottom 20%).

What environmental and social issues are 
covered?

The environmental issues examined are climate 
change, fossil fuel depletion, ozone depletion, 
human toxicity to air and water, ecotoxicity, 
waste disposal, water extraction, acid deposition, 
eutrophication (over enrichment of water 
sources), summer smog (low level ozone 
creation) and minerals extraction. Social issues 
are considered under two headings – exposure 
to risk and remuneration. Information is 
provided on impacts at each manufacturing 
stage, from choice of materials to cleaning and 
disposal of equipment.

What manufacturing processes does the guide 
cover?

The guide covers eight main processes – hand 
lay-up, spray-up, vacuum bag moulding, resin 
infusion, resin transfer moulding, autoclave 
moulding, pultrusion and compression 
moulding.

Which companies took part in the project 
steering committee?

The companies taking part were Composite 
Tooling and Structures, Curv Composites, 
Engineered Composites, Fibreforce Composites, 
Hexcel, Klargester Environmental, Lotus 
Engineering, Menzolit UK, Michael Stacey 
Architects, Network Group for Composites in 
Construction (NGCC), Plastech Thermoset 
Techtronics, Polymer Engineering, Polynorm, 
Reichhold, Saint-Gobain Vetrotex, Taylor
Woodrow and Vestas Blades UK.

‘Minor changes that 
make a significant 
improvement to 
environmental 
performance may not 
be costly at all.’


