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BeAware is a TSB1 and industry funded project helping construction product 
manufacturers to make more efficient use of materials and processes. Use of 
resources and waste generation associated with the product across its supply 
chain are the two key areas of focus.

Project background

The term ‘polymer’ is used throughout this document 

to represent both unreinforced and fibre reinforced 

polymers (FRPs).  FRPs are sometimes also referred  

to as composites.

Resource efficiency improvements should always be 
addressed within the context of the overall environmental 
impact of the product. A simplified environmental 
assessment was carried out on 20 construction 
products as part of the BeAware project, using life 
cycle assessment (LCA) data. See the Overview of 
Methodology document for further details on how this 
was carried out.  

The supply chain for each product was also investigated 
to ascertain where resource efficiency improvements 
could be implemented. This involved examining how 
a product is distributed, installed, maintained and 
eventually disposed of. Identified areas of improvement 
included reduction of waste, efficient raw material 
use, material substitution, recycled content, packaging 
materials and options, and diversion of waste from 
landfill.  

The results of the BeAware polymer product assessments 
form the basis of this guidance document. Also included 
are the findings from an interactive workshop held 
in March 2008, whereupon eight polymer product 
manufacturers discussed the combined results generated 
from BeAware’s polymer product studies. 

This guidance has been developed for those working 
in, representing or advising the polymer sector to raise 
awareness of the importance of reducing material 
resource usage across a product’s lifecycle. 

Rising costs of materials, the drive to divert waste 
from landfill and an increased focus on protecting the 
environment are the key drivers to improving resource 
efficiency. Moreover, using materials efficiently and 
reducing waste can produce significant cost savings, 
as well as improving productivity and contributing to a 
company’s triple bottom line. 

This document builds on existing industry advice and 
activities, whilst highlighting additional sector based 
improvements to further improve resource efficiency. It 
is a part of a series of reports that are free to download 
from the BeAware website2. Similar sector guidance 
is available for precast concrete, timber windows and 
modern methods of construction (MMC).

The British Plastics Federation (BPF) and NetComposites are industry partners from the polymer sector on the BeAware project. 

1. Previously DTI, now the Technology Strategy Board (TSB) under the Department for Innovation, Universities and Skills (DIUS) http://www.berr.gov.uk/dius/innovation/technologystrategyboard/page40217.html
2. http://www.beaware.org.uk 

http://www.berr.gov.uk/dius/innovation/technologystrategyboard/page40217.html
http://www.beaware.org.uk
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The polymer sector

The UK plastics industry employs around 220,000 
people and has a sales value of around £17.5 billion 
(approximately 2.1% of UK GDP). Each year, 4.8 million 
tonnes of plastics are consumed in the UK3.   

The construction and packaging sectors are the two 
major users of plastic materials in the UK.  The split of 
usage can be seen in Figure 1 below. 

The construction industry is a major market for fibre 
reinforced polymers (FRPs). In 2004, the construction 
industry accounted for 25% of Europe’s thermoset 
glass fibre reinforced polymer market4. Applications 
range from structural to non-structural components for 
everything from new dwellings to bridges, towers, office 
blocks, railway and airport infrastructure and general 
urban furniture. 

The Composed with Composites (CWC) Mark of 
Excellence6 can be used on products to distinguish 
polymer composites products and services from more 
traditional materials and therefore raise the profile of 
FRPs and their properties.

3. British Plastics Federation (BPF) website http://www.bpf.co.uk/About_The_Industry.aspx 
4. National Composites Network, 2007, Foresight Report 2007 available from http://www.iom3.org/content/foresight-5 
5. BeAware communication with the British Plastics Federation (BPF).  Calculated using BPF figures for different resin types and taking into account that the resin is only around 35% of the weight of the FRP.
6. http://www.composedwithcomposites.org 
7. http://www.ngcc.org.uk/index.jsp
8. NGCC Technical Sheet 06/02: FRP Recycling in the Construction Industry
9. NGCC Technical Sheet 07/07: FRP Environmental impact and embodied energy
10. http://www.netcomposites.com/netcommerce_features.asp?952
11. http://www.recovinyl.com

The polymer sector already has a number of resource 
efficiency initiatives in place. For example, the Network 
Group for Composites in Construction (NGCC7) has 
recently produced a number of reports looking at the 
recycling of FRPs8 and their environmental impact, 
including their embodied energy9.  NetComposites 
has also produced the Green Guide to Composites,10 
enabling the sector to understand the environmental 
and social impacts associated with composite 
production and help with decisions regarding material 
and process selection.

The vinyl industry part of the polymer sector has 
created Recovinyl11, a scheme that subsidises the 
collection of PVC waste from construction sites for 
recycling. This works to raise awareness that recycling 
is both practical and achievable and could be used as 
a model for future/further recycling schemes.

As part of the BeAware project, Loughborough 
University has been investigating recycling 
opportunities for FRP waste, specifically glass fibre 
reinforced polymers (GRP).  As a result, potential 
opportunities for the use of GRP waste in rubber, 
concrete and pre-cast concrete architectural 
applications have been identified.  Further details can 
be found at 

Current resource efficiency activities in the polymer sector
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Figure 1: UK consumption of polymers by market3
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UK each year5.
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Manufacturing waste 
The average wastage arising from the manufacture of the 
polymer products studied by BeAware is 4.2% of production 
output.  Raw material inputs change depending upon the actual 
product being manufactured as does the energy and water 
used.  From the products studied, there appears to be a limited 
amount of materials with a hazardous nature incorporated. 
 
Construction waste 
BRE national waste benchmarks12 show that on 
construction sites, an average 305kg of plastic waste is 
generated for every £100,000 of construction output in 
residential projects and 97kg for other projects.  Using 
these waste arisings with figures on construction output 
for 2006 from the Construction Statistics Annual13, it is 
estimated that 110,000 tonnes of plastics waste is arising 
from all construction projects.  The principle causes of this 
waste are typically through off-cuts and damage.  

Around 50% of PVC waste and a large proportion of 
polyethylene waste from pipes is collected for recycling14, 
although this is sometimes hindered due to problems in 
identifying and segregating the different types of waste 
on-site. 

Plastic is another common packaging material found on 
construction sites.  A study undertaken by WRAP (2004)15 
indicated that the average amount of packaging waste 
produced per week on-site is 5.27 tonnes and that 
the key packaging waste products are polythene film, 
cardboard and timber pallets. 
 
End of life waste 
A National Federation of Demolition Contractors (NFDC) 
spokesperson reiterated that polymer waste arising 
during the demolition of buildings will typically end up 
in a mixed skip destined for landfill due to difficulties 
in identifying types of plastics16.  It was felt that the 
Recovinyl scheme may eventually be applied to the 
demolition sector but that the costs would need to 
compare favourably to landfill.  

Fibre reinforced polymers may also increasingly become 
a problem and arise in the demolition waste stream, for 
which there is currently no alternative to landfill.

Simplified environmental assessment results 
The combined results of the simplified environmental 
assessments17 for the five polymer products identify four key 
areas that yield the most significant environmental impacts:

 Raw materials

 Energy and water

 Packaging 

 Waste.
 
Figure 2 shows that the greatest overall environmental impact 
for the polymer products studied is from raw materials, at 93%. 
This is followed by packaging at 4%, energy/water at 2%  
and waste at less than 1%. The split between the four areas 
differs slightly for each individual product depending on the 
types of raw materials and packaging used and amount of 
waste generated.  

When considering the overall environmental impact for raw 
materials, transportation distances for incoming stock can 
have a significant effect.  On average, for the polymer products 
studied, raw materials transportation accounts for 11% of the 
environmental impact, but this was as high as 85% in some 
cases. The highest transport impacts were for materials being 
moved long distances by sea and then road, for example from 
the port to the manufacturing site. The impact of materials 
sourced locally is greatly reduced.

12. http://www.smartwaste.co.uk/benchmarking
13. Construction Statistics Annual, August 2007, BERR
14. BeAware communication with the British Plastics Federation
15. Waste Resources Actions Programme (WRAP), 2004, Report: Establish tonnages, and cost effectiveness of collection, of construction site packaging waste
16. BeAware communication with National Federation of Demolition Contractors (NFDC)
17. A number of assumptions have been made during development of the methodology for assessments.  These can be viewed in the Overview of Methodology document (available from beaware.org.uk).   

Some assumptions may have also been made with regards to the individual product assessments. These cannot be displayed in this report as they are confidential to the companies involved.

BeAware assessment: the environmental impact of polymer products
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Figure 2 
Polymer products - environmental impact
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Supply chain resource efficiency: opportunities and barriers

An interactive workshop was held in March 2008 whereupon polymer product manufacturers discussed targeted 
actions to improve resource efficiency in the sector.  Discussions centred around the key areas of waste reduction, 
diverting waste from landfill (reusing, recycling and recovery) and using recycled materials. 

Opportunities and barriers were considered for each stage of the supply chain including manufacture, distribution, installation/
use, and end of life.  Actions for the industry were prioritised and the major points form the basis of the sector action plan 
detailed later in this document.  Some of the key workshop discussions and outcomes are listed below. 

Opportunities for resource efficiency  
across the supply chain

Manufacture:  
Monitoring and control of processes will help encourage resource 
efficiency. Improved training for the workforce on this issue will raise 
awareness.

Packaging: 
Packaging methods can be optimised through improved design. For 
example, there are opportunities to utilise reusable packaging for the 
distribution of products, enabling easy stacking or racking and product 
handling. 

Improved communication between supply chain companies will also 
help identify alternative packaging options.  Greater communication 
with customers and product end users will be particularly beneficial in 
identifying what packaging is actually required and whether different 
types can be used.  

Availability of information regarding the environmental impacts of 
different packaging types could assist decision making. The cost and 
level of protection provided by different types of packaging will also be 
important considerations. 

Distribution: 
There are opportunities to use reverse haulage during distribution of 
products to return reusable packaging materials. Not all packaging 
materials will be reusable as some may be damaged during transit or 
when removed from the product.

Installation: 
Off-cuts are a common source of waste, despite the range of sizes/
lengths of product that are often available. The most appropriate size 
should always be selected to minimise wastage.  

Manufacturers should consider taking back off-cuts of their products for 
recycling.  

Off-site manufacture can also reduce off-cuts and waste arisings on-site. 

Damage is another common cause of on-site waste and some of this 
is a result of packaging making it difficult to access the product. Some 
damage may be due to a lack of understanding of the product so better 
training would be beneficial. Again, there are opportunities to reconsider 
packaging design. 

End of life: 
Identification of different polymer types is currently difficult, therefore 
clearer labelling of products is needed to enable segregation for recycling. 
In addition, further development of cost effective sorting facilities may 
be beneficial; greater links between academia and industry will aid 
innovation and commercialisation of proven academic trials.

Barriers to resource efficiency  
across the supply chain

Manufacture: 
A culture change is required to raise greater awareness of the 
importance of reducing waste. Companies are often concerned about 
the risks involved in changing their processes and including more 
recycled materials due to potential quality and supply issues. 

Testing and development of new products with recycled content can be 
costly due to the need to comply with regulations to show the product 
is fit for purpose.  There is also a lack of public awareness on how 
recycled products can be used and this is exacerbated by a perception 
that they may be expensive or inferior.

Packaging: 
A certain amount of packaging is necessary to protect most products, 
therefore it cannot be completely eliminated in many cases. The cost of 
sorting packaging material for recycling can be prohibitive; it is often 
cheaper to ship material abroad for recycling. Minimal polythene film 
recycling facilities are available in the UK.  

Distribution: 
Multiple drop-offs of products to other sites may make the use of 
reverse haulage to return packaging logistically difficult. If products/
components are being brought in from overseas, it is more difficult 
to have an influence on the way in which they are packaged and 
transported.

Installation: 
Current practice on some construction sites may encourage waste 
arisings and landfilling. 

During installation, plastic products are typically not classed as high 
value and therefore off-cuts are not perceived as a financial loss.  

There may not be enough space on-site to adequately sort polymer 
waste and if products are not clearly labelled, they are unlikely to be 
separated for recycling.  

End of life: 
Identifying different types of plastics can be difficult which hinders 
segregation for recycling.  

Plastic products and packaging tend to be lightweight, resulting in 
higher transportation costs per tonne to get to reprocessing facilities, 
compared to heavier materials. 

Revenue for segregated plastic waste varies but can be up to  
£330 per tonne18.

18. http://www.letsrecycle.com/prices/plasticsPrices.jsp  September 2008

http://www.letsrecycle.com/prices/plasticsPrices.jsp


Action plan: The way forward for the polymer sector

1.

Legislation review and development of new 
standards 
 

Issue:  
The current REACH Regulation19 does not cover recycled content 

and there is a lack of Government incentives to improve reuse and 

recyclability. 

Action: 
Review this standard and consider how recycled content could be 

included.  Consider incentives for using more efficient technology and 

tax breaks for contractors for reducing waste on-site.

What next: 
Develop a steering group with polymer industry representatives and 

policy makers to consider the issues of incentives and standards.

Who to take it forward:  
The British Plastics Federation’s recycling group may be ideally placed 

to lead this action, supported by a team of industry experts.

2.

Clear labelling of products 

 

 

Issue: 
Standard and easy identification of the types of polymer products is 

needed to enable and encourage segregation for recycling. The difficulties 

in identifying polymer types was raised at the sector workshop as being 

one of the biggest barriers to recycling.  

A voluntary identification numbering system does exist for packaging to 

help identify polymer type20 which is linked to the European Commission 

Decision on Material Identification (97/129/EC).  Something similar is 

needed for polymer construction products to cover both un-reinforced 

and fibre reinforced polymers. For FRPs, it is important that both the 

resins and the fibres are classed into generic types to enable a decision to 

be made on the best waste management route.

Action: 
Further investigate the development of a national identification system 

for polymer products (perhaps building on the existing packaging 

scheme). In order to do this, it is imperative to consider available recycling 

technologies to determine the levels of segregation that are required and 

whether they are practical. This will help inform how polymer products 

should be labelled. 

If a national identification system is deemed appropriate, a programme 

of work should be drawn up to create a system and promote its use 

throughout the industry. ISO 11469 ‘Plastics - Generic identification 

and marking of plastics products’21 could be used as a framework for 

labelling.

What next: 
Develop a committee that can consider options for labelling of polymer 

products. This should include industry experts, relevant trade associations 

and polymer organisations, manufacturers (to input on feasibility of 

marking), end users and recyclers (to determine whether the system is 

easy to use).

Who to take it forward: 
British Plastics Federation, National Composites Network and 

CompositesUK (UK trade association for composite manufacturers).

19. European Union regulation (EC) No1907/2006 concerning the registration, evaluation, authorisation and restriction of chemicals
20. http://www.recoup.org/shop/product_documents/29.pdf
21. This marking system is intended to help identify plastics products for subsequent decisions concerning handling, waste recovery or disposal. Generic identification of the plastics is provided by 
the symbols and abbreviated terms given in ISO 1043 (Plastics - Symbols and Abbreviated Terms), parts 1-4.

http://www.recoup.org/shop/product_documents/29.pdf


3.

Responsibility for materials at end of life, 
particularly composite materials 

 

Issue: 
Should there be more responsibility on producers to manage polymer 

products reaching their end of life and becoming waste? What available 

treatment options are there for dealing with polymer waste, especially mixed 

polymer waste?  

Is there research available on new and innovative technologies that 

work, but which have not been taken forward to commercialisation?22  

Management of waste composite products is the most challenging as no 

recovery facilities currently exist in the UK.

Action: 
Consider how the industry can fund further research and development with 

regards to dealing with waste polymer products.  Could manufacturers 

pay into a self funding scheme based on their production, for example, as 

considered by the European Composites Industry Association (EuCIA23) 

resulting in the setting up of the Green FRP Recycling Label24.  

Links with university research and development programmes should 

be taken advantage of to take forward proven technology and make it 

economically and commercially viable.  Current BeAware work undertaken by 

Loughborough University on the testing and use of glass reinforced polymer 

waste should be exploited to determine whether a number of centralised 

composite recycling centres could be set up.

What next: 
A research and development action plan should be produced, including a 

mechanism to collect and report information on recently completed/ongoing 

R&D relevant to polymer waste management. This should be publicised 

to industry in order for collaborative ventures to be established for further 

research or commercialisation. 

Who to take it forward: 
NetComposites working with National Group for Composites in Construction 

(NGCC), National Composites Network and CompositesUK.

4.

Development of technology for reprocessing 
mixed polymer waste

 

 

Issue: 
Waste polymer construction materials are usually collected together and are 

mixtures of many different, often unlabelled, polymer types. This makes their 

reuse / recycling very complicated and as a result, most are sent to landfill.

Action: 
Develop new science and technology that bypasses the requirement for 

separation and enables waste polymers to be reprocessed into mixed plastic 

materials that can be used directly in the construction industry.

What next: 
The technological and commercial feasibility of this approach needs to 

be established with two or three examples of scaled-up, reprocessed 

construction products produced and verified for performance.

Who to take it forward: 
A project team should be set up comprising key players required to 

develop the technology and implement it. This includes end-users, recyclers, 

reprocessors, additive suppliers and academics. A team is already being 

formed by the Polymer IRC25 to address this issue and a detailed project plan 

will be produced in due course.

22. For example, the TSB funded RECCOMP project looking at composite recycling by the University of Exeter http://www.berr.gov.uk/dius/innovation/technologystrategyboard/tsb/successful_projects/page12131.
html#_Toc93199542

23. http://www.eucia.org
24. http://www.ecrc-greenlabel.org
25. http://www.polymerirc.org

Action plan: The way forward for the polymer sector

http://www.berr.gov.uk/dius/innovation/technologystrategyboard/tsb/successful_projects/page12131
http://www.eucia.org
http://www.ecrc-greenlabel.org
http://www.polymerirc.org


Improving resource efficiency in 
construction product manufacture

BeAware is managed by BRE. The project is carried out in partnership with an industry 
consortium, led by a steering group chaired by the Construction Products Association. The 
consortium includes representative bodies from the timber and woodworking, plastics, 
composites and concrete manufacturing industries, the packaging sector, modern methods of 
construction, construction clients and advisors, waste processors and technical experts.

http://www.beaware.org.uk
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