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eleCtRifiCatiOn
ElECtRifiCatiOn Of vEhiClEs COuld aCCElERatE plastiC usE

polymer use in automobiles has been increasing, driven by 
the dual needs of safety and fuel efficiency, and a growing 
number of electric vehicles could accelerate this trend.

industry association plasticseurope estimates that 12% 
of a medium-sized vehicle is plastics with a further 5% 
elastomers (2012 number). this proportion has been rising 
in recent decades as the need for fuel economy has driven 
down use of heavier steel. the organisation believes that 
every kilogramme of plastics replaces 1.5kg of traditional 
material. “an independent life cycle study shows that if 
plastics in a car were to be substituted with other materials 
additional energy of 1,020 Mill GJ/a (+26%) would be 
needed. this can be compared to the energy needed for 
heating and providing warm water for 40 million people, 
nearly the entire population of poland,” a plasticseurope 
report stated.

this light-weighting has been particularly important as 
safety standards have improved – pushing up the weight 
of materials in the structure of the vehicle. in addition, the 
plastics components themselves often have a crucial safety 
function – for example, in a 2008 eu road safety study, it is 
estimated that seatbelts made from nylon fibre (polyamide) 
saves up to 7,300 lives annually in the eu.

plasticseurope believes that over 3m tonnes of plastics are 
used in automotive in europe – half of it in the interior of 
the vehicle. the plastics used are varied (see chart below), 
but include cheap and durable polypropylene (pp) at 29%, 
foam polyurethane (pu) at 17% and heat resistant, tough 
nylon/polyamide at 12%.

car shows often feature concept vehicles with a high 
component of plastics including parts like windscreens from 
polycarbonate (pc) or polymethyl methacrylate (pMMa), or 
seating made from polyamide and pu.

electrification is further exacerbating this need for plastics. 
Here low weight not only improves fuel/battery efficiency, 
but more crucially can also increase the driving range. 
alternately it can decrease the charge time of the battery 
for the same range. a lower weight car could also have a 
higher weight battery – which again can improve the range 
of the vehicle, or decrease charge time. 

electric vehicles (eVs) also have new components such 
as battery housings which are being designed from 
scratch. this back-to-the-drawing board approach allows a 
fundamental redesign of how car interiors are designed and 
what materials are used. electric motors also generate less 
heat than a traditional combustion energy – another factor 
which could fundamentally change the material mix within 
a vehicle. For instance, less heat-resistant nylon polymer 
could be used.

eV use is accelerating rapidly with an estimated fleet of 
1.9m purely battery powered passenger vehicles globally 
in 2017, and a further 1.2m plug-in hybrids. interesting as 
well is the geographical distribution of these, with china 
overtaking the us in terms of eV sales for the first time in 
2016, according to icis data. our refinery team base case 
estimates that by 2030 there will be about 45m electrified 
vehicles in china, with another 60m in western europe and 
the us combined.
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experts are also looking at a future where high take-up of 
autonomous (driverless) cars will improve safety to such 
an extent that even lighter vehicles are possible with a 
reduction in the strong steel framework. in addition, many 
commentators believe these vehicles will have a lower 
glass component as visual clarity becomes more crucial. 
in the longer term, innovation like 3d printing could also 
increase plastic use in vehicles, as components and body 
work could be produced in this way. 

one barrier to the use of polymers in vehicles is recyclability. 
the eu’s end-of-life Vehicles directive 2000/53/ec was 
upgraded in 2015 and now states that a minimum of 95% 
by weight of an end-of-life vehicle is re-used or recovered, 
including no more than 10% energy recovery. currently not 
all polymers are widely recycled – particularly engineering 
plastics which are not widely collected. 
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China passEngER CaR stOCk there are four methods of plastics recovery:

■  energy recovery – using waste plastics to generate 
power and heat in an incinerator

■  reusing plastics parts from damaged vehicles into other 
vehicles

■  Mechanical recycling – grinding down old polymer parts 
and heating them to form new polymers

■  chemical recovery – reformulating polymers – usually 
into their monomers or into a feedstock

the first method is limited by the end-of-life directive 
to a maximum of 10% of parts. the second is limited 
logistically, with reusing plastic parts needing a more 
complex supply chain.

Mechanical recycling is an option. car components 
generally have less of the contamination problem that 
reduces packaging recycling. However, contamination and 
odour removal still need to be considered especially for 
coloured or reinforced parts.

What stands out for the petrochemicals industry, in our 
opinion, is the chemical recycling of polymers. a number 
of companies are working on solutions for this, from single 
polymer and single monomer to mixed polymers, although 
most are still in the early stages of development. Here 
contamination is not such an issue as plastics are reduced 
into their constituent chemical parts. in the future chemical 
recycling of polymers could be as important a supply of 
feedstock for the polymer industry as petrochemicals. this 
would successfully close the loop on polymer production 
in vehicles.
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learn more about iCis data solutions for the automotive industry

https://www.icis.com/services/automotive/?cmpid=SOC|CHEM|CHLEG-2018-10-EURO-automotive_social&sfid=7012X000001WJzA

