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SUSTINABILITY OF PULTRUDED COMPOSITE MATERIALS:  

Life Cycle Approach for TRIGLASS® profiles 

 

 

 

TOP GLASS is one of the first companies producing pultruded profiles who has developed a Life Cycle 

Assessment (LCA) certified with an Environmental product Declaration (EPD). The study was referred 

to some of the most representative products distributed on the European market, used for infrastructures 

such as railway lines, airports and energy supply sector. 

The EPD is a document that describes the environmental impact due to a specific product, and it is based on 

the results of the LCA analysis. The contents of the Declaration are analyzed and verified by an independent 

third party certified body who ensure its accuracy. The EPD are then made public by a program operator 

which manages the validation and publication on an international platform. 

 

 

TARGET 

The analysis of the Life Cycle Assessment (LCA) is the first step to deeply know the environmental impact of 

a product.  

A cradle to grave LCA provides a transparent estimation of the global warming potential and other 

environmental impacts generated during the entire life of the product: from raw materials extraction to 

product end of life. 

https://www.linkedin.com/in/guglielmopepe/
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SYSTEM BOUNDARIES 

In the following scheme the elements that characterize the complete life cycle of a product are shown.  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A1. This area refers to the raw materials production, 

including the energy generation and use, the packaging and 

the scraps. 

A2-A3. This part is related directly to TOP GLASS 

production. It includes the raw material 

transportation (A2), the energy use, the production 

of auxiliary materials and packaging and the waste 

generation (A3). 

C1-C4.  This area refers to the 

product end of life: disposal and 

transport to the landfill. 

D. Re-use or recycling of 

materials. 

https://www.linkedin.com/in/guglielmopepe/
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ENVIRONMENTAL INDICATORS ANALYSED 

LCA evaluates many environmental indicators, the main ones are listed below: 

 
 
 
 
 
 

Carbon Footprint 
Quantity of ‘greenhouse’ gas emitted as having the same effect as CO2. Defined therefore 
as CO2 eq. 

 
 
 
 
 
 

Ozone layer depletion 
Amount of gas emitted that can deplete the ozone layer as if it had the same effect as CFC-
11 (reference chlorofluorocarbon). Defined therefore as CFC-11 eq. 

 
 
 
 
 
 

Water consumption 
All water consumption and re-injection into nature or the network is taken into account. 

 
 
 
 
 
 

Energy consumption 
Renewable and non-renewable energy used 

 
 
 
 
 
 

Waste 
Waste generated in the whole life cycle. In this parameter is included the entire weight of 
the profile at the end of life. 

 

 

 

 

 

https://www.linkedin.com/in/guglielmopepe/
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LCA RESULTS 

The following results are referred to 1 kg of TRIGLASS® profile. For each indicator are reported the numerical 

result and the influence that each phase of the life cycle presents, in percentage. 

INDICATORS 
TRIGLASS® 

PROFILE 

A1 A2 A3 C1-C4 D 

Raw 
material 

Raw 
material 
transport 

Production 
End of 

life 
Recycling 

                   
 
 
 

Carbon 
Footprint 

[kg CO2 eq] 
3.6 85.0% 3.2% 11.0% 0.8% 0% 

 
 
 
 

Ozone layer 
depletion 

[mg CFC-11eq] 
0.6 97.0% 0.5% 2.4% 0.1% 0% 

 
 
 
 

Water 
consumption 

[l] 
1260 93.4% 0.6% 5.7% 0.9% -0.6% 

 
 
 
 

Energy 
consumption 

[MJ] 
63 93.1% 2.7% 4.1% 0.8% -0.7% 

 
 
 
 

Waste 
[kg] 

1.4 20.9% 6.1% 1.1% 72% -0.1% 

Overall, it is possible to note that the raw material production represents the main cause of environmental 

impact. Regarding the most common indicator, carbon footprint, the raw materials’ production impacts for 

a value of 85%, of which 87% is related to the raw materials itself and the 13% to the energy used.  

 

TOP GLASS has chosen to purchase only from European suppliers, who pay special attention to reducing 

environmental impact. This has made it possible also to minimize the impact of transporting raw materials. 

To further reduce the environmental impact, in cooperation with suppliers, TOP GLASS is also carrying out 

various research activities for the use of raw materials with high amounts of recycled content. 

 

https://www.linkedin.com/in/guglielmopepe/
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COMPARISON WITH PULTRUDED MATERIALS BY OTHER COMPANIES 

In this paragraph a comparison between the environmental impact of TOP GLASS TRIGLASS® profiles and 

pultruded materials by other companies is reported. The data are public and provided by EPDs of the 

different manufacturers. It is assumed that the TRIGLASS® profiles subjected to LCA are representative of all 

goods produced by TOP GLASS.  

A range between the minimum and maximum values is indicated. It is also reported the average between all 

the available data (that is not the average between the min and max values).  

This comparison is purely indicative, as products with different geometries, performance and uses are being 

compared. Furthermore, the calculation software and related databases used to develop the LCA study are 

different. However, no more in-depth data are currently available in the literature. 

INDICATORS 
TRIGLASS® 

PROFILE 
OTHER 

PULTRUDERS 
COMPARISON:  

TRIGLASS® vs AVERAGE PULTRUDERS VALUES 

 

Carbon 
Footprint 
[kg CO2 eq] 

3.6 3.5 – 4.0 

 

 

 

Ozone layer 
depletion 

[mg CFC-11eq] 

0.6 0.3 – 0.6 

 

 

 

Water 
consumption 

[l] 
1260 900 – 2100 

 

 

 

Energy 
consumption 

[MJ] 
63 45 – 75 

 

 

 

Waste 
[kg] 

1.4 0.5 – 5.5 

 

 
 

https://www.linkedin.com/in/guglielmopepe/
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TRIGLASS® profiles present a lower environmental impact respect to the materials of other pultrudes. This 

is particularly evident for water consumption (-32 %), waste production (-86 %) and carbon footprint (-4 %). 

The only indicator that presents a value higher than the others one is the ozone layer depletion.  

COMPARISON WITH OTHER MATERIALS 

It is not possible to make a significant comparison between pultruded composites and other materials in 

absolute terms. A meaningful comparison should be based on a specific case comparing products with the 

same application, performance, geometry, physical and mechanical properties, ... 

Comparing only, for example, the carbon footprint emitted by 1 kg of FRP against 1 kg of steel or PVC would 

overlook all the elements related to specific weight, mechanical and functional properties of the different 

materials. And this would render the comparison useless. 

From an environmental impact perspective, it is possible to consider these advantages of pultruded 

materials: 

 

Durability 
Pultruded profiles are extremely durable even outdoors. Present high resistance to rain, UV 
radiation and critic temperature conditions. 

 
Maintenance free 
The maintenance activities are not required. The costs and environmental impacts related to 
transportation, re-work or replacement are zero 

  
Lightweight 
Four times lighter than steel and one and half times than aluminium. This allows a reduction in 
the impact environment and energy use for transport, handling and installation of profiles.   
 

  
Thermal insulation 
Reduced heat transfer and energy loss 
 

  
Recyclability 
Pultruded profiles can be recyclable as secondary raw materials in different production cycles.  
Moreover the raw materials used may also contain a high percentage of recycled material 
 

 

https://www.linkedin.com/in/guglielmopepe/
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CONCLUSIONS 

TOP GLASS developed a Life Cycle Assessment (LCA) certified with an Environmental product Declaration 

(EPD).  

The entire life cycle was analyzed: from the raw materials production to the product end of life. Many 

indicators were taken into account in order to have a complete and depth analysis of the environmental 

impact.  

Based on the LCA results, an EPD was developed and certified by an independent third party certified body 

who ensure its accuracy. The EPD is therefore published and available internationally. 

In this document the main results are reported. It is possible to note that the raw material production 

represents the main cause of environmental impact. 

TOP GLASS is engaged in discussions and evaluation of the raw material suppliers to ensure commitment to 

reduce impacts as much as possible. 

In comparison with pultruded materials by other companies, TRIGLASS® profiles present a lower 

environmental impact. This is particularly evident for water consumption, waste production and carbon 

footprint.  

It is not possible to make a significant comparison between pultruded composites and other materials. It is 

important to highlight these advantages of pultruded profiles over other materials: durability, maintenance 

free, insulation and thermal insulation, lightweight.  

Another important aspect that is in progress in research and development with industrial trials is the 

recyclability of end-of-life profiles and production waste, for use within the same production cycle or in 

other areas.  
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