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Life Cycle Assessment of Carbon Footprint of the Smart Power Socket Supplied 

by Measurable Energy  

1 Introduction 
The main objective of this study is estimating the carbon footprint of the smart power socket 

supplied by Measurable Energy. In this assessment the emissions were considered for: 

1. Energy and material used to make the power socket components. 

2. Energy used to transport the power socket.  

3. End of life and recyclability of the power socket components. 

2 Input data 
Most of the input data (materials and masses) was provided by Measurable Energy but 

assumptions were made to assign materials to some components based on the market most 

common practice (Table 1). Moreover, the production processes of the components were 

selected based on the normal production routes of the materials, for example, copper can be 

made using casting or vaporisation, but the former is the normal and most used method for 

copper, same principal applies for other materials in the list.  

Table 1. The list of materials used in the production of the power socket 

Component Material 
Process Part mass 

(kg) 
Qty. 

Rear Casework Polypropylene 
Polymer 

moulding 
0.025 1 

VA Lens Polyoxymethylene 
Polymer 

moulding 
0.0015 1 

Fascia Plate Urea-formaldehyde 
Polymer 

moulding 
0.065 1 

Earth Shutter Polycarbonate 
Polymer 

moulding 
0.0015 2 

Fascia Button Urea-formaldehyde 
Polymer 

moulding 
0.0011 2 

Earth Strap Copper 
Extrusion, foil 

rolling 
0.0092 1 

Screw Terminal link Copper-Co-Be alloy Casting 0.00081 2 

Live Neutral Contact Copper-Co-Be alloy Casting 0.0061 4 

Earth Contact Copper-Co-Be alloy Casting 0.0034 2 



Spring Low alloy steel Casting 0.00057 2 

CCA_83 (Screw) Low alloy steel Casting 0.0061 7 

Wire Clamp Low alloy steel Casting 0.0081 5 

NFC Tag 
Single crystalline 

silicon, electronics 

Casting 
0.00048 1 

Rivet Low alloy steel Casting 9.3e-05 2 

 

Datasheets 

Detailed datasheets of the materials of the components of the power socket are given in the 

appendix session. Each datasheet includes the composition of the material, which is important 

when considering recyclability, for example, some materials are coated with non-recyclable 

coatings which may affect the end of life potential of the entire material or may require an 

additional step before recycling is possible. The list also includes energy consumption, carbon 

footprint and water footprint at the primary production stage and at the processing stage in 

details. Normally, the focus is on material sustainability but processing route cannot be 

neglected, see Tables 17 - 24 to observe how the processing route affect the energy 

consumption and subsequently the carbon and water footprint. Finally, the end of life options 

of the material are presented, including Recycle, Downcycle, Combust, Landfill and 

Biodegrade. In addition, the energy consumption and carbon footprint for Recycle and 

Combust options are provided.  

 

3 Life Cycle Assessment Report 

3.1 Introduction 
The life cycle consists of the following stages: material, manufacture, transport, use and end of 

life. Figure 1 below shows the fraction of energy consumption and carbon footprint at each 

stage while Table 2 shows the actual values of both in addition to their fraction at each stage 

of the life cycle.  

As can be seen, there is a consistent relationship between the energy consumption and carbon 

footprint at all the stages. The material stage gave the highest carbon footprint, 86%, followed 

by manufacturing, 13%, while transport and use together account for less than 1%.  

End-of-life (EoL) phase splits into two components: Disposal and EoL potential, they both 

represent the influence of expected end-of-life recovery rate on the benefit that can be obtained 

in subsequent life cycles. For the power socket, the total carbon footprint is 1.62 kg while the 

end-of-life potential is 0.911 kg. This means that after the life span of the product, if the product 

components are dealt with according to the optimum practice, for example recycling the 

recyclable components, there is an opportunity to offset 0.911 kg of the 1.62 kg carbon 

emissions. 



 

Figure 1. Fraction of energy consumption and carbon footprint at each stage of the life cycle 

of the power socket 

 

 

 

Table 2. Values and fractions of energy consumption and carbon footprint at each stage of 

the life cycle of the power socket 

Phase 
Energy 

(MJ) 

Energy 

(%) 

CO2 

footprint 

(kg) 

CO2 

footprint 

(%) 

Material 20.8 86.7 1.4 86.3 

Manufacture 2.98 12.4 0.209 12.9 

Transport 0.0838 0.4 0.00604 0.4 

Use 0 0.0 0 0.0 

Disposal 0.119 0.5 0.00833 0.5 

Total (for first life) 23.9 100 1.62 100 

End of life potential -11.8  -0.911  



3.2 Energy Analysis 

 

Figure 2. Values of energy consumption at each stage of the life cycle of the power socket 

 

 Energy (MJ/year) 

Equivalent annual environmental burden (averaged over 20 

year product life): 

1.2 

 

 

Detailed breakdown of individual life phases 

3.2.1 Material: 

Table 3. The list of components, materials, recycled content, mass, quantity and equivalent 

energy consumption value and fraction 

Component Material 

Recycled 

content 

(%) 

Part 

mass 

(kg) 

Qty. 

Total 

mass 

(kg) 

Energy 

(MJ) 
% 

Rear Casework 
PP (homopolymer, 

clarified/nucleated) 

Virgin 

(0%) 
0.025 1 0.025 1.7 8.4 

VA Lens POM (copolymer) 
Virgin 

(0%) 
0.0015 1 0.0015 0.13 0.6 

Fascia Plate 
UF (alpha cellulose 

filler) 

Virgin 

(0%) 
0.065 1 0.065 2.6 12.5 

Earth Shutter 
PC (10-15% PTFE, 

lubricated) 

Virgin 

(0%) 
0.0015 2 0.003 0.34 1.6 



Fascia Button 
UF (alpha cellulose 

filler) 

Virgin 

(0%) 
0.0011 2 0.0022 0.088 0.4 

Earth Strap 

Copper, C12200, 

hard (phosphorus de-

oxidized arsenical 

h.c. copper) 

Virgin 

(0%) 
0.0092 1 0.0092 0.54 2.6 

Main Board 

(PCB) 

Printed circuit board 

assembly 

Virgin 

(0%) 
0.055 1 0.055 7.1 34.3 

Screw Terminal 

link 

Copper-Co-Be alloy, 

CuBe1Co2, C82000, 

cast 

Virgin 

(0%) 
0.00081 2 0.0016 0.15 0.7 

Live Neutral 

Contact 

Copper-Co-Be alloy, 

CuBe1Co2, C82000, 

cast 

Virgin 

(0%) 
0.0061 4 0.024 2.3 11.0 

Earth Contact 

Copper-Co-Be alloy, 

CuBe1Co2, C82000, 

cast 

Virgin 

(0%) 
0.0034 2 0.0068 0.64 3.1 

Spring 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
0.00057 2 0.0011 0.037 0.2 

CCA_83 (Screw) 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
0.0061 7 0.043 1.4 6.6 

Wire Clamp 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
0.0081 5 0.041 1.3 6.3 

NFC Tag 
Single crystalline 

silicon, electronics 

Virgin 

(0%) 
0.00048 1 0.00048 2.4 11.5 

Rivet 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
9.3e-05 2 0.00019 0.006 0.0 

Total    34 0.28 21 100 



3.2.2 Manufacture: 

Table 4. The list of components, materials, processing route, amount and equivalent energy 

consumption value and fraction 

Component Process Amount processed Energy (MJ) % 

Rear Casework Polymer moulding 0.025 kg 0.59 19.7 

VA Lens Polymer moulding 0.0015 kg 0.024 0.8 

Fascia Plate Polymer moulding 0.065 kg 0.96 32.1 

Earth Shutter Polymer moulding 0.003 kg 0.073 2.5 

Fascia Button Polymer moulding 0.0022 kg 0.032 1.1 

Earth Strap Extrusion, foil rolling 0.0092 kg 0.037 1.2 

Screw Terminal link Casting 0.0016 kg 0.015 0.5 

Live Neutral Contact Casting 0.024 kg 0.23 7.6 

Earth Contact Casting 0.0068 kg 0.063 2.1 

Spring Casting 0.0011 kg 0.013 0.4 

CCA_83 (Screw) Casting 0.043 kg 0.49 16.3 

Wire Clamp Casting 0.041 kg 0.46 15.5 

Rivet Casting 0.00019 kg 0.0021 0.1 

Total   3 100 

 

 

 

 

 

 

 

 

 



3.2.3 Transport: 
 

Breakdown by transport stage 

Table 5. Transport type, distance and equivalent energy consumption value and fraction 

Stage name Transport type Distance (km) Energy (MJ) % 

Shipping 32 tonne (4 axle) truck 3.2e+02 0.084 100.0 

Total  3.2e+02 0.084 100 

 

Breakdown by components 

Table 6. The list of components, mass and equivalent energy consumption value and fraction 

Component Mass (kg) Energy (MJ) % 

Rear Casework 0.025 0.0075 9.0 

VA Lens 0.0015 0.00045 0.5 

Fascia Plate 0.065 0.02 23.3 

Earth Shutter 0.003 0.0009 1.1 

Fascia Button 0.0022 0.00066 0.8 

Earth Strap 0.0092 0.0028 3.3 

Main Board (PCB) 0.055 0.017 19.7 

Screw Terminal link 0.0016 0.00049 0.6 

Live Neutral Contact 0.024 0.0073 8.8 

Earth Contact 0.0068 0.002 2.4 

Spring 0.0011 0.00034 0.4 

CCA_83 (Screw) 0.043 0.013 15.3 

Wire Clamp 0.041 0.012 14.5 

NFC Tag 0.00048 0.00014 0.2 

Rivet 0.00019 5.6e-05 0.1 

Total 0.28 0.084 100 



3.2.4 Use: 

Relative contribution of static and mobile modes 

Table 7. Use consumption during static and mobile modes and equivalent energy 

consumption value and fraction 

Mode Energy (MJ) % 

Static 0  

Mobile 0  

Total 0 100 

 

3.2.5 Disposal: 

Table 8. The list of components, disposal option and equivalent energy consumption value 

and fraction 

Component End of life option Energy (MJ) % 

Rear Casework Landfill 0.005 4.2 

VA Lens Landfill 0.0003 0.3 

Fascia Plate Landfill 0.013 10.9 

Earth Shutter Landfill 0.0006 0.5 

Fascia Button Landfill 0.00044 0.4 

Earth Strap Recycle 0.0064 5.4 

Main Board (PCB) Re-manufacture 0.011 9.2 

Screw Terminal link Recycle 0.0011 1.0 

Live Neutral Contact Recycle 0.017 14.4 

Earth Contact Recycle 0.0048 4.0 

Spring Recycle 0.0008 0.7 

CCA_83 (Screw) Recycle 0.03 25.1 

Wire Clamp Recycle 0.028 23.8 

NFC Tag Landfill 9.6e-05 0.1 



Rivet Recycle 0.00013 0.1 

Total  0.12 100 

 

3.2.6 EoL potential: 

Table 9. The list of components, end of life option and equivalent energy consumption value 

and fraction 

Component End of life option Energy (MJ) % 

Rear Casework Landfill 0 0.0 

VA Lens Landfill 0 0.0 

Fascia Plate Landfill 0 0.0 

Earth Shutter Landfill 0 0.0 

Fascia Button Landfill 0 0.0 

Earth Strap Recycle -0.42 3.5 

Main Board (PCB) Re-manufacture -7 58.8 

Screw Terminal link Recycle -0.12 1.0 

Live Neutral Contact Recycle -1.8 15.4 

Earth Contact Recycle -0.51 4.3 

Spring Recycle -0.027 0.2 

CCA_83 (Screw) Recycle -1 8.6 

Wire Clamp Recycle -0.96 8.1 

NFC Tag Landfill 0 0.0 

Rivet Recycle -0.0044 0.0 

Total  -12 100 

 

 

 

 



3.3 CO2 Footprint Analysis 

 

Figure 3. Values of carbon footprint at each stage of the life cycle of the power socket 

 

 CO2 (kg/year) 

Equivalent annual environmental burden (averaged over 20 

year product life): 

0.0812 

 

Detailed breakdown of individual life phases 

3.3.1 Material: 

Table 10. The list of components, materials, recycled content, mass, quantity and equivalent 

carbon footprint value and fraction 

Component Material 

Recycled 

content 

(%) 

Part 

mass 

(kg) 

Qty. 

Total 

mass 

(kg) 

CO2 

footprint 

(kg) 

% 

Rear Casework 
PP (homopolymer, 

clarified/nucleated) 

Virgin 

(0%) 
0.025 1 0.025 0.045 3.2 

VA Lens POM (copolymer) 
Virgin 

(0%) 
0.0015 1 0.0015 0.0048 0.3 

Fascia Plate 
UF (alpha cellulose 

filler) 

Virgin 

(0%) 
0.065 1 0.065 0.11 8.1 

Earth Shutter 
PC (10-15% PTFE, 

lubricated) 

Virgin 

(0%) 
0.0015 2 0.003 0.016 1.1 



Fascia Button 
UF (alpha cellulose 

filler) 

Virgin 

(0%) 
0.0011 2 0.0022 0.0039 0.3 

Earth Strap 

Copper, C12200, 

hard (phosphorus de-

oxidized arsenical 

h.c. copper) 

Virgin 

(0%) 
0.0092 1 0.0092 0.033 2.4 

Main Board 

(PCB) 

Printed circuit board 

assembly 

Virgin 

(0%) 
0.055 1 0.055 0.53 38.2 

Screw Terminal 

link 

Copper-Co-Be alloy, 

CuBe1Co2, C82000, 

cast 

Virgin 

(0%) 
0.00081 2 0.0016 0.013 1.0 

Live Neutral 

Contact 

Copper-Co-Be alloy, 

CuBe1Co2, C82000, 

cast 

Virgin 

(0%) 
0.0061 4 0.024 0.2 14.3 

Earth Contact 

Copper-Co-Be alloy, 

CuBe1Co2, C82000, 

cast 

Virgin 

(0%) 
0.0034 2 0.0068 0.056 4.0 

Spring 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
0.00057 2 0.0011 0.0027 0.2 

CCA_83 (Screw) 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
0.0061 7 0.043 0.1 7.2 

Wire Clamp 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
0.0081 5 0.041 0.096 6.9 

NFC Tag 
Single crystalline 

silicon, electronics 

Virgin 

(0%) 
0.00048 1 0.00048 0.18 12.7 

Rivet 

Low alloy steel, SAE 

4130, cast, 

normalized & 

tempered 

Virgin 

(0%) 
9.3e-05 2 0.00019 0.00044 0.0 

Total    34 0.28 1.4 100 



3.3.2 Manufacture: 

Table 11. The list of components, processing route, amount and equivalent carbon footprint 

value and fraction 

Component Process Amount processed CO2 footprint (kg) % 

Rear Casework Polymer moulding 0.025 kg 0.044 21.1 

VA Lens Polymer moulding 0.0015 kg 0.0018 0.9 

Fascia Plate Polymer moulding 0.065 kg 0.072 34.4 

Earth Shutter Polymer moulding 0.003 kg 0.0055 2.6 

Fascia Button Polymer moulding 0.0022 kg 0.0024 1.2 

Earth Strap Extrusion, foil rolling 0.0092 kg 0.0028 1.3 

Screw Terminal link Casting 0.0016 kg 0.0011 0.5 

Live Neutral Contact Casting 0.024 kg 0.017 8.1 

Earth Contact Casting 0.0068 kg 0.0047 2.3 

Spring Casting 0.0011 kg 0.00078 0.4 

CCA_83 (Screw) Casting 0.043 kg 0.029 14.0 

Wire Clamp Casting 0.041 kg 0.028 13.3 

Rivet Casting 0.00019 kg 0.00013 0.1 

Total   0.21 100 

 

 

 

 

 

 

 

 

 



3.3.3 Transport: 

Breakdown by transport stage 

Table 12. Transport type, distance and equivalent carbon footprint value and fraction 

Stage name Transport type Distance (km) CO2 footprint (kg) % 

Shipping 32 tonne (4 axle) truck 3.2e+02 0.006 100.0 

Total  3.2e+02 0.006 100 

Breakdown by components 

Table 13. The list of components, mass and equivalent carbon footprint value and fraction 

Component Mass (kg) CO2 footprint (kg) % 

Rear Casework 0.025 0.00054 9.0 

VA Lens 0.0015 3.2e-05 0.5 

Fascia Plate 0.065 0.0014 23.3 

Earth Shutter 0.003 6.5e-05 1.1 

Fascia Button 0.0022 4.8e-05 0.8 

Earth Strap 0.0092 0.0002 3.3 

Main Board (PCB) 0.055 0.0012 19.7 

Screw Terminal link 0.0016 3.5e-05 0.6 

Live Neutral Contact 0.024 0.00053 8.8 

Earth Contact 0.0068 0.00015 2.4 

Spring 0.0011 2.5e-05 0.4 

CCA_83 (Screw) 0.043 0.00092 15.3 

Wire Clamp 0.041 0.00088 14.5 

NFC Tag 0.00048 1e-05 0.2 

Rivet 0.00019 4e-06 0.1 

Total 0.28 0.006 100 

 



3.3.4 Use: 

Relative contribution of static and mobile modes 

Table 14. Use consumption in the static and mobile modes and equivalent carbon footprint 

value and fraction 

Mode CO2 footprint (kg) % 

Static 0  

Mobile 0  

Total 0 100 

 

3.3.5 Disposal: 

Table 15. The list of components, disposal options and equivalent carbon footprint value and 

fraction 

Component End of life option CO2 footprint (kg) % 

Rear Casework Landfill 0.00035 4.2 

VA Lens Landfill 2.1e-05 0.3 

Fascia Plate Landfill 0.00091 10.9 

Earth Shutter Landfill 4.2e-05 0.5 

Fascia Button Landfill 3.1e-05 0.4 

Earth Strap Recycle 0.00045 5.4 

Main Board (PCB) Re-manufacture 0.00077 9.2 

Screw Terminal link Recycle 7.9e-05 1.0 

Live Neutral Contact Recycle 0.0012 14.4 

Earth Contact Recycle 0.00033 4.0 

Spring Recycle 5.6e-05 0.7 

CCA_83 (Screw) Recycle 0.0021 25.1 

Wire Clamp Recycle 0.002 23.8 

NFC Tag Landfill 6.7e-06 0.1 



Rivet Recycle 9.1e-06 0.1 

Total  0.0083 100 

 

3.3.6 EoL potential: 

Table 16. The list of components, end of life option and equivalent carbon footprint value 

and fraction 

Component End of life option CO2 footprint (kg) % 

Rear Casework Landfill 0 0.0 

VA Lens Landfill 0 0.0 

Fascia Plate Landfill 0 0.0 

Earth Shutter Landfill 0 0.0 

Fascia Button Landfill 0 0.0 

Earth Strap Recycle -0.024 2.6 

Main Board (PCB) Re-manufacture -0.52 57.4 

Screw Terminal link Recycle -0.011 1.2 

Live Neutral Contact Recycle -0.16 18.0 

Earth Contact Recycle -0.046 5.0 

Spring Recycle -0.0019 0.2 

CCA_83 (Screw) Recycle -0.073 8.0 

Wire Clamp Recycle -0.069 7.6 

NFC Tag Landfill 0 0.0 

Rivet Recycle -0.00032 0.0 

Total  -0.91 100 

 

 

 



4 Life cycle assessment of carbon footprint 
End of life scenarios  

The life cycle assessment included three case scenarios. Firstly, “optimum scenario” which 

assumes all the components can be recycled so increasing the end of life potential. This 

assumption was made based on the recyclability of the material rather than the recycle fraction 

in the current supply, for example, polypropylene is recyclable but only 5.26 - 5.81% is 

currently being recycled (Table 17), in this case polypropylene end of life is assumed to be 

recycled. Secondly, “current scenario” which is based on the recycle fraction in the current 

supply rather than the recyclability of the material, in this case polypropylene end of life is 

assumed to be landfill. Thirdly, “worst scenario” which assumes all the components none of 

the components can be recycled, even if the material is recyclable and has a high recycle 

fraction in the current supply, for example, copper is recyclable and around 43% is currently 

being recycled (Table 21), despite that, copper end of life is assumed to be landfill. The main 

purpose for this comparison is to understand the current improvement that Measurable Energy 

has achieved and the opportunity available for further improvement.  

 

Figure 4. Values of energy consumption at each stage of the life cycle of the power socket 

for three scenarios: worst, current and optimum 

 

 

 



 

Figure 5. Values of carbon footprint at each stage of the life cycle of the power socket for 

three scenarios: worst, current and optimum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 Recommendations to reduce the carbon footprint and enhance 

recyclability 
All the components of the power socket are made of recyclable materials except the NFC Tag 

(Silicon) in addition to the Fascia Plate and Fascia Button (Urea-formaldehyde). It is worth 

mentioning that Urea-formaldehyde contributes 8.4% while Silicon contributes 12.7% of the 

carbon footprint, providing that 21% of the power socket is non-recyclable (Tables 19, 24). 

This indicates the high potential of the socket recyclability, 79% of the carbon footprint can be  

offset by the end of life potential.  

Despite that fact the 21% is non-recyclable, the downcycle option should be considered at an 

alternative option to landfill for Silicon and Urea-formaldehyde. Downcycle is a process that 

is used in case recycling is not possible, in this operation the material losses many of its 

features, for example, marked drop in strength, but the material is still suitable for other 

applications. In case of Silicon, it can be downcycled into the following: playground mulch, 

insulation, and lubricant oils.  

Considering plastics, Polypropylene, Polyoxymethylene and Polycarbonate, they are all 

recyclable but their recycle fraction in the current supply is low, <6%, (Tables 17, 18, 20). 

However, there are two things to consider. Firstly, the carbon footprint of the three plastics is 

low in fraction, around 4.5% (Table 10). Secondly, downcycling is a potential option, Maike 

Illner, a researcher at Fraunhofer Institute for Building Physics has emphasised the high 

potential of polypropylene for use in lower-quality products after downcycling.  

Metals, copper and steel, have the biggest fraction of the carbon footprint due to their weight 

in comparison with plastic (Table 10), but this is associated with the biggest recycle fraction 

in the current supply, around 43% and 42% of copper and steel are recycled, respectively. 

Based on the datasheets of the materials and the options available, the power socket has a very 

positive end of life potential, given that most of the components can be recycled and the rest 

are suitable for downcycling so avoiding the landfill option and contributing into the circular 

economy.  

It is worth mentioning that although 86% of the carbon footprint is caused during the material 

phase, Figure 1, this is ascribed to metals (copper and steel) which require high energy for 

extraction (Table 3). However, this energy will drop in the subsequent cycles as the metal will 

go through recycling rather than extraction, which would require much lower energy (Tables 

21 - 23). Taking copper as an example, Table 21, the primary production energy requires 

around 59 MJ/kg leading to carbon footprint of 3.6 kg/kg. However, at the next cycle recycling 

consumes 13.5 MJ/kg leading to carbon footprint of 1.5 kg/kg. Therefore, measurable energy 

is strongly recommended to use recycled metals to supress the carbon footprint.  

It is also important to mention that the life span of a product has an impact on the life cycle 

assessment, for example, a water bottle made of plastic is only used once and so its short life 

span results in an increase in the carbon footprint which its intensity is distributed over the life 

span of the product. However, in case of the power socket, it is made to last a long-life span, 

15 – 25 years, and so plastic use is justified, and the carbon intensity become negligible.  



Moreover, the use of plastic in the power socket is necessary and not an option for safety 

purposes, although metals are highly recyclable, they cannot be used in components where 

users can have a direct contact to avoid electric shock, for example, in the fascia plate.  

Although it could be challenging to move from plastic completely, using recycled plastic is 

another option. Plastic is difficult to recycle so it is normally mixed with virgin plastic to fulfil 

the requirements. 30% recycled plastic is widely available after introducing the plastic tax in 

the UK. In numbers, the production of 1kg of virgin polypropylene consumes 1.76kg of CO2, 

while this value drops to 1.12 kg of CO2 for recycled polypropylene (Table 17).  

Although we covered the end of life phase, the manufacturing phase is an important factor. 

Most plastic components are produced using injection moulding, but when possible, extrusion 

is preferred as it is consumes less energy. In Polypropylene, see the processing energy section 

in Table 17, injection moulding consumes on average 23.45 MJ/kg resulting in 1.76 kg/kg 

CO2. However, extrusion consumes on average 6.3 MJ/kg resulting in 0.46 kg/kg CO2, so 

reducing CO2 emission by 75%. It is interesting that water footprint is also  less for extrusion, 

4.88 – 7.32 l/kg, in comparison with moulding, 14.1 – 21.1 l/kg.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 Appendix 
Table 17. Datasheet of Polypropylene  

 



Table 18. Datasheet of Polyoxymethylene 

 



Table 19. Datasheet of Urea-formaldehyde 

 



Table 20. Datasheet of Polycarbonate 

 



Table 21. Datasheet of Copper 

 



Table 22. Datasheet of Copper-Co-Be alloy 

 

 



Table 23. Datasheet of Low alloy steel 

 



Table 24. Datasheet of Silicon 

 

 

 

 

 

 

 

 


