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I. Introduction

Historically, the very first plastic bottles were made from Polyvinyl Chloride (PVC)1. 

However, this material, once heated, degrades into toxic byproducts2,3. Meanwhile, a final 

post-condensation step (SSP)4 allowed for the creation of sufficiently long chains to 

use Polyethylene Terephthalate (PET) in plastic bottles, whereas it had previously been 

reserved for making textile fibers. The development of the injection-blow molding process 

also enabled a diversification of uses. In the 1980s, PET eventually replaced PVC, which 

was more dangerous for health. In addition to a reduction in bottle weight and minimal 

health risks, PET bottles have many advantages: transparency, high mechanical strength, 

and excellent impermeability to gases and water. However, like many other plastics, PET 

does not naturally decompose, contributing to the currently criticized plastic pollution. 

Moreover, to create such a resin, the chemical industry uses terephthalic acid and ethylene 

glycol, both derived from the petroleum industry. The notion of recycling emerged out 

of the need to preserve resources and manage the end-of-life of waste (to limit plastic 

pollution). Additionally, PET is a polyester, and its final synthesis step at high temperature 

allows the chain lengths necessary for industrial applications. But how is the recycling of 

these bottles deployed? Despite increasingly strict legislation, why is the bottle-to-bottle 

PET recycling rate still so low? What are the barriers to its expansion? And what are the 

levers and opportunities to develop it?
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II. From PET synthesis to bottle 
collection: a diversity of stakeholders

Like any object created by humans, plastic bottles must be managed throughout their 

entire lifecycle: design, manufacturing, usage, collection, and waste treatment. Despite 

evolving legislation, plastic bottles are considered single-use packaging, which drastically 

shortens their usage phase and places significant emphasis on the end-of-life stage of 

the material.

1. Synthesis of virgin PET

The processes for synthesizing PET and manufacturing plastic bottles, while perfected 

over the years, have been proven for over 30 years. PET is obtained through the 

esterification of ethylene glycol (EG) with terephthalic acid (TA), followed by the 

polycondensation of the newly formed monomer2,5,6. Sometimes, dimethyl terephthalate 

(DMT) can be used in a transesterification reaction. The first step involves the reaction of 

monomers to create Bis(2-Hydroxyethyl) terephthalate (BHET) prepolymers (Figure 1.a). 

As this step is reversible, byproducts such as water or methanol are removed by heating 

and/or vacuuming. This first step is followed by an initial polymerization reaction via 

polycondensation (Figure 1.b), and then a second reaction to increase the viscosity and 

reach a Polymerization Degree (DP) of 100 using primarily antimony-based catalysts7. 

Finally, a Solid State Post-Condensation (SSPC) step at 200-240°C and 100 kPa for 5-25 

hours produces chains of sufficient molecular weight for bottle applications (DP > 150). 

PET is thus obtained in the form of pellets2,5,6.

The last two steps use catalysts, mainly antimony trioxide or antimony compounds with 

ethylene glycol2.

To limit the crystallization of PET upon cooling, a copolymer based on diethylene glycol 

(DEG) can be synthesized, which adds flexibility to the chains by disrupting their ordered 

structure, slowing down crystallization6,8–10. Isophthalic acid and cyclohexane dimethylene 

glycol can also be added2,10. Some additives may be used in the plastic: carbon particles 

for faster heating, colorants for differentiation, etc. PETG, which contains a glycol like 

cyclohexane dimethanol (CHDM) instead of ethylene glycol (EG), can also be used to 

hinder the crystallization of PET, lower the melting point and viscosity, thus making 
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Figure 1. PET synthesis reactions: a. (trans)esterification; b. condensation reaction according to Awaja et al.2

molding easier11,12. These copolymers lead to a loss of chain linearity, with segments 

containing different atomic configurations.

The bottles are then formed using the Injection Stretch Blow Molding (ISBM) process, 

patented in 19737. The pellets, after drying, are placed in an injection hopper with a 

low-speed screw but high torque7, at temperatures between 270 and 290°C2,13. The fluid 

polymer can then be injected into a cold mold at temperatures between 5 and 50°C2,14–16, 

forming a preform – a tube with a collar and neck with threads, whose geometry allows 

the future bottle’s closure system to fit. 

The preform is then conveyed to the bottle filling unit, where it is heated by infrared 

radiation beyond its glass transition temperature (Tg). In the second step, the preform 

is stretched and blown to its final shape by pressing the walls of the blown envelope 

against the cold mold2,7, creating a microstructure induced by stretching that is fixed 

by the contact of the warm walls with the cold mold2,6, which gives the bottle excellent 

mechanical and barrier properties2. The bottles are then filled with the desired liquid.

Finally, the bottles are fitted with a closure system or "cap," often made of Polypropylene 

(PP), sometimes of Polyethylene (PE), and occasionally containing silicone17. They are 

also labeled with Poly(styrene) (PS) labels, and more recently PE and PP labels17. These 

materials are advantageous because they can be easily removed by density separation 

during the recycling process5.
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2. Usage

After being transported to the distribution point, plastic bottles continue their journey 

with the user, who often consumes the entire contents of the bottle and then disposes 

of it. 

The contents are diverse, as PET is resistant to many substances: water, acids, sugary drinks, 

carbonated beverages, etc5,18,19. This variety of uses, determined by the manufacturer, 

explains the diversity of PET types available on the market, even though PET is the plastic 

with the fewest additives.

 The user, before discarding the bottle, might repurpose it for other uses: as a water 

bottle, for storing household products2,5,20, as a container for cigarette butts21, etc. Some 

unconventional uses can more easily pollute the material. 

Finally, the user may decide to reuse the bottle for more permanent purposes: as a flower 

pot, water diffuser for plants, house bricks, or insulation.

3. Collection and treatment: a matter of public policy

Like other household waste, the end-of-life of plastic bottles can be managed in various 

ways. They can be collected through an organized system with other household waste 

or brought by citizens to designated collection points (curbside collection). They may 

also be returned for deposit5. Finally, some bottles are discarded in the streets or nature, 

accounting for about 1% of all bottles and 19% of bottles consumed outside the home in 

France in 202319. The 8 million tons of plastic that end up in nature each year worldwide 

degrade into plastic particles, even micro or nanoparticles22. These particles are then 

ingested by marine organisms, poisoning them23.

In France, the collection system has evolved: in the 1960s, a deposit system for glass 

reuse was widely used24. In the 1990s, the public authorities decided to invest in recycling, 

including collection by voluntary drop-off points to recover and resell the materials from 

waste, including plastic bottles25. The user thus brings the bottle to a container (voluntary 

drop-off point) or to a yellow bin (curbside collection) dedicated to various packaging 

(since 2022), as in Spain. In France, 90% of bottles are collected from households26. In 

Germany, the Netherlands, Denmark, the UK, and Northern European countries, the bottle 

deposit system has been in place since the 2000s and is spreading across Europe3,17,27,28. In 

the US, both systems coexist. In countries such as Egypt or India, collection occurs in the 

streets by sorting the accumulating waste. PET, being of commercial value, is valuable for 
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local low-income families to recover. The deposit system has the advantage of achieving 

nearly 100% PET bottle recovery at this stage. With curbside collection or drop-off point 

systems, recovery rates are lower5.

Currently, the PET bottle collection rate in France still only reaches 60%29,30, compared to 

98% in Germany for all materials or 88% in Croatia for plastic bottles in 2020. In Europe, 

the average collection rate for both bottles and trays is 60%, with 50% of PET effectively 

recycled across all PET bottles and trays in all sectors28,31. In 2020, PET bottles in Europe 

contained an average of 17% recycled PET16. The rest of the recycled bottles and trays is 

primarily used in fiber applications (33% of all bottles on the market)31. In Germany, 40% 

of PET bottles are recycled into new bottles32.

Elsewhere in the world, varied rates are reported. In Japan, since 2011, the collection rate 

has exceeded 90%33. In 2021, 69% of the PET collected in Japan was effectively recycled, 

and 33% of the total recycled PET flakes were used to make new bottles33. In Brazil, 

56.4% of PET was collected in 2021, and 29% of the collected PET was used in bottle 

application34. Finally, in the United States, decisions are also being made in this direction 

through national recycling programs (National Recycling Goal), aiming for 50% collection 

by 203035. Major PET bottle manufacturers are considering more drastic percentages, 

such as 50% recycled PET by 2030, and even 100% in the case of Danone36.

These collection rates have encouraged PET producers and processors to work together 

on decontamination processes, enabling the use of recycled PET for bottle applications5.
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III. Recycling and the Quality of rPET

As previously mentioned, the use of PET requires many stakeholders. This is why 

waste management organizations interact with a variety of actors, such as businesses, 

individuals, and communities, from PET recyclers to manufacturers of hollow bodies or 

thermoformed parts18. Mechanical recycling of plastic bottles for bottle-to-bottle use 

has existed since 1991, when the U.S. Food and Drug Administration (FDA) approved 

the use of recycled plastics in bottles. Indeed, decontamination systems are sufficiently 

effective to not endanger consumers5. However, some macroscopic contaminants that 

do not affect food safety may remain in the PET.

The following sections aim to understand the recycling process steps and the quality of 

the resulting PET.

1. The Technical Reality of Recycling

Once the bottles are collected, they are separated from other materials in the stream 

to obtain bales concentrated with PET bottles. Sorting can be manual or optical (via 

Fourier-transform near-infrared spectroscopy (FT-NIR) and spectrocolorimetry)37. 

Optical sorting, now widespread in France, accelerates sorting speeds with excellent 

identification yields37,38, equivalent to or greater than manual sorting (90% recovery of 

PET in the best cases39). 90% of PET bales contain 30 to 40% of objects other than 

bottles, such as PET trays, PET sheets, or aluminium cans37. Sorting center checks verify 

the quality of sorted objects approximately every 5 hours to maintain consistent quality37.

Next, in the mechanical recycling process, the PET bales undergo further sorting. These 

machines are regularly checked. The waste is ground, and then the flakes are washed in 

an aqueous alkaline solution5. This step separates polyolefins (PE, PP) by density and 

removes glue residues. The flakes are then dried and analyzed by infrared spectroscopy 

to remove remaining polymers, oxygen absorbers, and nylon-based additives (via 

Raman spectroscopy). The flakes are then dried and extruded through a particle filter to 

continue decontaminating the PET17. Ultimately, 71% of the collected bottles end up as 

flakes28. Finally, the granules obtained during the extrusion step are dried and undergo 

a post-condensation process under conditions similar to virgin PET. This final step also 
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contributes to PET's success, as it helps restore the macromolecular size necessary for 

bottle applications. The chemical nature of PET thus facilitates the regeneration of these 

properties.

In the case of chemical recycling, a depolymerization step allows the recovery of the original 

monomers by adding water (hydrolysis), methanol (methanolysis), or ethylene glycol 

(glycolysis)2,3,5. During purification steps by distillation or crystallization, contaminants of 

all kinds are removed5. The resulting material, regenerated from the polymerization of the 

purified monomers, can be considered equivalent to virgin PET: the properties derived 

from it are those of virgin PET. The main barrier to chemical recycling remains its cost2.

2. Quality of Mechanically Recycled PET

The quality of PET obtained after all these steps can be compromised. It is primarily 

affected by the degradation state of used bottles, the quality of bales leaving sorting 

plants, and the recycling process itself17,18,40. 

Molecular contaminants from heterogeneous uses of PET bottles (cleaning products, 

gardening materials, etc.) can render recycled materials unsuitable for food packaging 

applications. It is therefore essential to ensure that PET purification technologies are 

efficient enough to remove these potentially adsorbed molecules5.

Once the molecules making PET unsuitable for reuse in packaging are removed, three 

main factors affect the quality of rPET: size, architecture of the macromolecular chains, 

and the presence of contaminants. The resulting quality of rPET is affected in terms of 

rheological, mechanical, barrier, optical, and thermal properties.

a) Degradation of rPET: Reduction of Molecular Weight and Chain Architecture Changes

Degradation Mechanisms

The polycondensation reaction used during PET synthesis is a reversible reaction5. 

PET molecules can react with water (hydrolysis6), methanol (methanolysis), or glycols 

(glycolysis) to reform ethylene glycol and terephthalic acid (or dimethyl terephthalate)2,5,7. 

Hydrolysis, in particular, is favored at temperatures above the glass transition temperature 

(Tg) 7 and can be activated with 0.01-0.02% water in PET41. PET is also very sensitive 

to heat and shear in the presence of oxygen: under these conditions, chain scissions 

occur7,37,42–46. These scissions result in a decrease in chain length, forming low-molecular-

weight compounds (Figure 2). This significant decrease in molecular weight is even 

more pronounced as the phenomenon accelerates itself47. The carboxylic acid formed 
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catalyzes the chain breakage reaction. Additionally, this reaction leads to the formation 

of acetaldehyde (Figure 2), which gives a fruity taste to PET containers2,6,7, as well as 

other volatile organic compounds (VOCs)41, which can be easily removed. In contrast, in 

the absence of oxygen, chains tend to elongate and cross-link43. These phenomena occur 

mainly during extrusion and injection processes2.

Figure 2. PET degradation mechanism from the DEG units according to Lecomte9

The addition of diethylene glycol into the chain creates weak points in the PET chain during 

thermo-oxidative degradation. Lecomte9 demonstrated that Poly (Diethylene Glycol 

Terephthalate) degrades before PET (at 250 and 370°C for the former; 345 to 480°C for 

the latter), releasing cyclic oligomers initially, followed by benzoic acid, vinyl benzoate, 

CO2, and acetaldehyde (final step in Figure 2). Chain segments containing isophthalic 

acid also degrade faster than other esters in the PET chain48. These two comonomers, 
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which are used to delay cold crystallization by adding disorder to the chain, no longer 

perform their function and accelerate chain size reduction.

Consequences

This decrease in molecular weight is manifested by a reduction in melt viscosity2,43,45. 

PET may become unsuitable for bottle applications without further treatment. Indeed, a 

viscosity index (IV) between 0.7 and 0.86 dL/g is often required for bottle applications. 

For specific applications, such as carbonated beverage bottles, an IV greater than 0.8 

dL/g is necessary3,6,37,49. PET from mechanical recycling can show a low IV around 0.52 

dL/g49. This reduction in molecular weight reduces elongation properties and fracture 

resistance2. 

These phenomena also lead to discoloration, toward a yellowish hue, due to the formation 

of vinyl compounds from ethylene glycol groups or stilbene and quinone formation. 

Degradation of sections containing diethylene glycol is also responsible for the formation 

of chromophores that contribute to the color change of mechanically recycled PET3,10,50.

The blowing properties are also affected. Deloye15 showed that reduced molecular weight 

is a significant factor in the increased volume of bottles produced. It is also accepted in 

the literature51 that shorter chains cause rigidity during hot stretching, requiring greater 

deformation. This has also been noted in CEMEF studies52,53. Recycled PET bottles also 

show a higher rate of explosion during production when using low-viscosity PET50.

b) Contamination and Its Effects

Where Does Contamination Come From?

Contaminants can be divided into two main categories: those that affect the quality of the 

beverage in the bottles (acetaldehyde, limonene, toluene, etc.) and those that change the 

technical properties of the bottle (other polymers, metals, papers, fibers, glues, dust, etc. 
3,40,50,54,55), which are generally larger. The literature addresses both aspects, with special 

focus on the former due to their potential hazards56–59. Its presence and its diffusion 

properties has been studied44,60.

Contaminants affecting the technical properties of the bottle can originate from the bottle 

components (closure system [caps and rings], labels, inks, etc.), sorting rejects (objects 

that were not properly separated during initial sorting, such as bottles made from other 

materials than PET, PET trays, bottles with barrier layers), or external contamination 

(mainly dust). Two studies show that the composition of contaminants does not exceed 

1%61,62. Some purification systems can make PET 99.9% pure11. The remaining fractions 
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are mostly polymers (Polyvinyl Chloride (PVC), Polyethylene (PE), Polypropylene (PP), 

Polystyrene (PS)) and other contaminants like paper and metal62.

These contaminants then appear as opaque particles, often black, known as “black 

specks.” They have been observed during melt filtration. rPET suppliers estimate that 

they originate from PVC degradation, PET particles, or paper. These visible contaminants 

have been studied by Thoden, Brouwer, and Alvarado Chacon3,40,50. They were also the 

subject of the thesis on "the impact of contaminants on the injection process of bottle 

blowing"53 which justifies this working paper.

Consequences

Contaminants have multiple consequences on the material2,47,54, sometimes contradictory. 

Most contaminants lower viscosity due to chain cuts or increased free volume54,56,63,64. 

This chain cleavage is facilitated by contaminants with acidic functions such as acetic 

acid or hydrochloric acid, originating from the degradation of closure systems based on 

poly(vinyl acetate) and poly(vinyl chloride)2. However, PE or PP, when present in more 

than 5%, increases viscosity because polyolefins are more viscous than PET65. Recycled 

PET shows greater sensitivity to hydrolysis and thermal degradation. This could be due 

to the higher specific surface area of rPET flakes and contaminants, which increase 

water molecule absorption54,63. PVC is also a degradation catalyst by forming associated 

carboxylic acid47.

Moreover, the presence of contaminants facilitates both cold and hot crystallization, as 

evidenced by increased crystallinity, higher crystallization temperature, and reduced cold 

crystallization temperature3,11,43,47,52,64,66. This is observed for most contaminants except PE 

and PP, which reduce crystallinity65, or EVOH, whose cold crystallization temperature is 

higher3.

These two effects—decreased chain size and increased crystallinity—lead to an increase 

in Young's modulus, but also a reduction in maximum stress, elongation, or impact 

resistance47,61,67–70. The hypothesis of polymer incompatibility is also considered64. In the 

case of polyolefins (PE and PP), elongation at break may be facilitated65,71. The effectiveness 

of the SSP process is also diminished in the presence of contaminants.

rPET becomes yellow or changes color during recycling3,4,11,27 and becomes opaque. 

Opacification may result from immiscibility phenomena or increased crystallization, as in 

the case of PLA11,17,56,64. The number of particles and the nature of the contaminants affect 

this property3,11,17,50,72,73. 
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Regarding bottle blowing, a contamination proportion below 0.07% does not prevent 

bottle formation, but it requires adjustments in process conditions, particularly to find 

the right temperature and conditions for obtaining the same microstructure. Recycled 

PET tends to absorb more infrared energy than virgin PET53,74 and crystallizes for greater 

deformation when stretched beyond their glass transition temperature under the same 

stretching conditions53,66. The use of digital twins directly adapted to blow-molding 

machines is being studied75.

3. Solutions to These Issues

To restore the desired molecular masses, it is possible to add chain extenders or stabilizers 

during the extrusion step or to use the post-condensation system (SSP)2,37,46.

Thoden et al.3 and Brouwer et al.62 have shown that the deposit return system results 

in fewer contaminations compared to co-collection via voluntary contribution. Cleaning 

systems, decontamination, and property restoration through SSP are also highly effective, 

at least in Europe, although they do not eliminate all contaminants2,3,5,27,58. Stakeholders at 

the end of the supply chain (PET producers, retailers, and brand owners) have all noted 

discoloration ranging from blue/gray to yellow/brown, including dark brown17. To combat 

the discoloration of rPET, Wrap suggests addressing the various actors in the supply 

chain. Raw material and bottle producers can avoid adding carbon black or using PE or 

PP labels. They should also stop using excessive amounts of dyes, even though this is 

somewhat advised in a study on 11 recycling cycles76. It also appears crucial that waste 

management improves the sorting of waste. This proposal is also supported by Brouwer 

et al.40. Finally, it is recommended that flake processors remove particles larger than 2 

mm.

A laboratory study76 on 11 artificial recycling cycles also showed that the addition of 

brightening agents, acetaldehyde sensors, the use of SSP, and the addition of 25% virgin 

PET help maintain the entire bottle manufacturing specification: viscosity above 0.8 dL/g, 

L* above 70, and b* below 2.

Although degradation reactions can be used beneficially in chemical recycling of PET, 

these reactions must be strictly avoided in mechanical recycling, especially for bottle 

applications. Therefore, before any preform injection (the part intended to be blown), the 

pellets are dried for a short time at medium temperature and under vacuum before being 

melted (at 140 to 170°C for 3 to 7 hours)2,49. After recycling, the flakes are also dried for 

this purpose.
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IV. The Recycled PET Market

PET, since the onset of plastic recycling, remains the most recycled polymer today. 

Since the 1990s, recycled PET (rPET) has been approved for manufacturing new bottles5, 

and the number of studies on recycling has been increasing43. In Europe, the demand has 

stabilized in recent years28. However, there has been a 5% increase in PET bottles put on 

the market between 2018 and 202028 and a 13% increase for trays28.

To develop the rPET sector, it is essential to know whether there is a market for it63. Since 

the 1990s, the interest in using recycled PET in bottles has been growing4. However, 

manufacturing rPET remains more expensive than producing virgin PET.

1. European and Global Policies

As a result, the European Union (EU) has taken the lead and is requiring industries to 

incorporate rPET into their bottles. The goal is no longer just recycling but also using 

recycled material to make PET more attractive and to develop recycling chains in order 

to reduce the use of virgin PET and, at the same time, plastic pollution.

To this end, in 2019, the EU adopted a directive on single-use packaging77. It states that by 

2025, PET bottles must contain 25% rPET, and by 2030, all plastic bottles must contain 

30% recycled plastics. This directive applies to the global bottle market, so some bottles 

will have a higher percentage, others lower, but the minimum target of 25% rPET must be 

achieved by 2025. Collection must also improve: 77% of bottles must be collected across 

Europe by 2025, and 90% by 2029.

Following the announcement of these constraints, the production of recycled PET in 

Europe (excluding textiles) increased by 3.8%, rising from 1.08 million tons to 1.32 million 

tons between 2018 and 202028. The collection rate, however, still only reaches 60% of rigid 

PET packaging28. It can be estimated that PET bottles in Europe contained an average of 

17% recycled PET in 202016.
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2. French Policy

France has transposed part of these objectives into the Anti-Waste and Circular Economy 

(AGEC) law, which stipulates that collection must increase (77% by 2025, 90% by 2029)30. 

According to studies conducted by ADEME29 in 2023, the current policy in France 

will not meet the EU’s objectives or those set by the AGEC law, which align with EU 

targets. Therefore, the introduction of a deposit return system is being considered, as it 

has proven effective in countries that use it to achieve or come close to their collection 

targets32. Additionally, an upcoming European legislative proposal specifies that if the 

90% collection target for plastic bottles is not met by 2029, member countries will have 

to implement a form of deposit return system32. Other levers are also being explored26.

a) Exploratory Levers: An Ambitious Strategy

Nine levers (excluding deposit return) have been identified by a working group to increase 

collection near household points (SPPGD)26. These include: 1) Implementing incentive-

based pricing; 2) Expanding sorting mandates to all packaging; 3) Increasing the density 

of collection points for proximity collection; 4) Improving door-to-door collection 

services; 5) Shifting to multi-material collection; 6) Conducting targeted assessments 

of household waste and corrective actions; 7) National/local communication campaigns 

on sorting actions; 8) Improving sorting performance at sorting centers; and 9) Sorting 

bio-waste at source.

Regarding consumption outside the home, three levers were identified: 1) Developing 

sorting in public spaces; 2) Implementing selective collection in businesses; 3) Establishing 

a collection system with rewards.

These levers must be maximized to meet the targets set by French and European policies.

b) The Deposit Return System in France: A Well-Researched Project

Two types of deposit return systems can be implemented: the first is considered "manual," 

and the second "automated." The manual system involves store employees scanning each 

item upon return. The automated system uses a machine for this process. This type of 

system could be further developed: the consumer could scan himself the unique barcode 

of his product via an app and place it in a sorting bin. In all cases, the consumer receives 

the deposit they paid at the time of purchase78. This financial incentive would increase 

collection rates and reduce littering32.

Both systems would help achieve the collection targets. However, exploratory levers add 

further uncertainties regarding deployment and their effect29.
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V. Conclusion

PET recycling, while beneficial, is a complex process that requires the involvement of 

many stakeholders to ensure the reuse of this material. For bottle applications, public 

authorities must implement systems that promote collection, either through a separate 

PET collection system like a deposit return system or through exploratory levers, to meet 

the targets set by the EU.

The advantage of a deposit return system is that it guarantees the quality required to reuse 

rPET in new bottles. Additionally, to maintain properties suitable for bottle applications, 

the systematic drying of flakes or pellets before shaping is essential to prevent the 

degradation of PET chains. The use of post-condensation or chain-extending steps should 

be implemented to ensure a sufficient molecular weight for bottle applications. Despite 

the various recycling steps that reduce contaminants, the yellowing of recycled material 

is inevitable and must be compensated for with the use of brighteners. Furthermore, 

rPET processors must keep in mind that recycled materials tend to crystallize more in 

static conditions, absorb more infrared energy, and require adjustments during blowing. 

These effects are minimized if the molecular masses are very close to those of virgin PET 

and the number of contaminants is limited.

Beyond the technical aspects, legislation is a lever to promote recycling. Through laws, 

industries are required to use recycled material as a raw material in PET bottles. The law 

also ensures a substantial supply of rPET by encouraging the development of collection 

systems. Thus, European public authorities' encouragement, the development of separate 

collection systems (deposit return), and the deployment of new sorting and recycling 

technologies, along with optimized blowing processes, should promote the widespread 

use of recycled PET in France.
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