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Executive Summary 

Plastic is a versatile and ubiquitous material, used in a vast range of 
 products. Close to 400 million tons of plastics are produced every year, 
and if the current growth continues, that amount is expected to double 
within the next 20 years.

Clearly, manufacturing virgin plastics from fossil 
materials is not sustainable – even at today’s 
production levels. We need to turn the plastics 
economy into a circular one, and bridge the gap 
between the demand (the brands) and the supply 
(the plastic industry).

This report is the result of a survey and sub
sequent indepth interviews with a number of 
consumer product brands from different sectors. 
We asked them about their current situation 
when it comes to plastics use, as well as their 
needs, expectations and challenges regarding the 
shift to a circular economy for plastics.

Today, only around 10 percent of all discarded 
plastic is recycled, and mechanical recycling is the 
dominant technology.

Although commercially viable, mechanical recyc
ling has some severe flaws, such as legacy chemi
cals, polymer quality and functionality issues, as 
well as the lack of clean and sorted waste streams.

These flaws pose major limitations for many of 
the brands we have spoken to, preventing them 
from using as much recycled content as they 
would like. High cost and low supply are two 
other roadblocks standing in the way of a circular 
economy.

The demand is there; brands are eager to shift 
from virgin to recycled plastics. It is the supply 
– the amount available, as well as the content, 
 quality, functionality and price of it – that is lack
ing. This is where chemical recycling, which we 

”Although commercially 
viable, mechanical recycling 
has some severe flaws.”

have chosen to call nonmechanical recycling in 
this report, comes into the picture.

While mechanical recycling has been around for 
decades, nonmechanical recycling is a relatively 
new concept, and many brands don’t have a 
 de fined position on these new recycling tech
nologies yet.

Although there are guides available, most notably 
the Ellen MacArthur Foundation’s Mass Balance 
White Paper, they don’t address the needs of 
the brands in this report. Additional guidance is 
required.

The brands we have spoken to are surely not 
 unique in the sense that they value their credi
bility and honest communication with their 
 customers very highly. This study reveals, some
what surprisingly, that being able to slap a “made 
from 100 percent recycled plastic” label on a 
product is not all that important to brands.

For them, a physical connection between input 
(the discarded plastics headed for recycling) and 
output (the product at least partially made from 
recycled plastics) throughout the entire non
mechanical recycling and production process is 
far more important. This position rules out mass 
balance schemes involving credit transfer, such as 
book & claim.

Being able to state the correct information on 
how much recycled content specific products 
contain is  another crucial aspect for the brands we 
have  spoken to, making the physical connection 
 between input and output all the more important.

The environmental impacts – waste and CO2 emis
sions, as well as product and process chemicals – 
of the different nonmechanical recycling tech
nologies is shrouded in mystery. This information 
must be disclosed by the industry, both to brands 
and policy makers, so they can determine whether 
the plastics generated by these technologies are 
truly sustainable.

Information from the plastics industry and 
 sufficient guiding documents are not the only 
things lacking when it comes to nonmechanical 
recycling.

Brands are searching high and low for standards 
that correspond to their requirements.

Stricter standards are therefore imperative. 
 Without them, we won’t be able to move the 
 market towards a circular economy for plastics, 
but promote “business as usual”. And that is 
simply not an option.

“Being able to slap a ‘made 
from 100 percent recycled 
plastic’ label on a product 
is not all that important to 
brands.”

“Brands are searching 
high and low for standards 
that correspond to their 
requirements.” 
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Background & Aim 

To tackle the subject of sustainability, and prepare for  possible  future 
 legislation, many consumer product brands are committing to  increase the 
use of  recycled material in their products, to achieve a circular economy 
for plastics. In other words – to make sure that all plastic materials are 
circulated and don’t  become waste, which is an extremely bold  ambition.

There are different ways to recycle. Mechanical 
recycling has been used for decades. However, 
limitations such as legacy chemicals, reduced 
functionality of the recycled polymers, in combi
nation with the need for – but lack of – separate 
and clean waste streams has made brands look for 
other solutions.

Increasing the use of recycled material in products 
is challenging for brands, as they must navigate 
through the jungle of complex and very  different 
solutions. This is especially true for technologies 
that are not based on mechanical solutions, often 
referred to as “chemical recycling”. However, in 
this report we refer to these solutions as non
mechanical recycling technologies. This concept 
is more accurate, since not all “chemical recycling” 
methods can be considered chemical, in the sense 

that they don’t break down the polymers into 
smaller pieces.

For brands to be able to increase the amount of 
recycled plastics they use in their products, and 
tap into the nonmechanically recycled materi
als, several aspects – which are currently lacking 
– need to be considered and fulfilled. There are, 
for example, no general definitions for recycled 
material when it comes to new concepts like 
“mass balance” (tracking of recycled content 
through manufacturing processes) and “book & 
claim” (enabling transfer of recycling certificates, 
 cutting the physical connection between input 
and output).

There is also a lack of standardisation when it 
comes to nonmechanical recycling, which leads 

to insufficient guidance for companies. This is 
of course a problem. How can we increase the 
amount of recycled material, and – equally  
important – make sure it is done sustainably,  
without proper information?

At ChemSec, we have seen increasing frustration 
among brands over the fact that their material 
requirements are not met by the recycled  material 
supplied by plastic recyclers. Many brands have 
also expressed confusion regarding existing 
 attempts to provide guidance, most notably the 
Ellen MacArthur Foundation's Mass Balance White 
Paper.

When investigating matters concerning recycl
ing – mechanical as well as nonmechanical 
– research ers usually focus on the suppliers: the 
plastics industry and recyclers. Since the aim 
of this report is to facilitate the transition to a 
sustain able recycling system by bridging the gap 
 between demand and supply, we decided to focus 
on the demand side: the needs and challenges of 
the brands.

The aim of this report is also to highlight problem
atic misconceptions and clarify crucial concepts, 
to avoid future misunderstandings regarding dif
ferent recycling technologies.
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Method

The study was conducted in two parts: First, a survey, containing questions 
concerning current and future use of plastics, as well as needs and  challenges 
 associated with the ambition to increase the use of recycled plastics (all ques
tions available in Annex A), was distributed to a large selection of companies 
in many different sectors. Ultimately, 26 companies replied to the survey, 
represent ing companies with a total revenue of €300 Billion. 1

2 The second part of the study consisted of indepth interviews with 10 of the 
companies that responded to the survey: 

The interviews delved deeper into the topics addressed in the survey, although 
we did allow some room for interest ing sidetracks and followup questions.
The input from the survey and indepth interviews was then used to form the 
content of this report. We applied Chatham House Rules, meaning that the 
report features information and quotes provided by the companies, but no 
information regarding who said what.

Please note that this report does not provide background information on the 
different recycling technologies usually referred to as “chemical recycling”, in this 
report called “non-mechanical recycling”. Nor does it provide a full overview of 
chain of custody models such as mass balance. In order to get an introduction to 
these areas, please consider reading our report What goes around.

Essity
H&M
IKEA
Inditex

LEGO
Mars
SC Johnson
Tarkett

Unilever
Walgreens Boots Alliance
 

https://chemsec.org/app/uploads/2021/02/What-goes-around_210223.pdf
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Initial Insights 
from Brands 
As outlined, this report describes the collected results from a survey and  
 several in-depth interviews, performed with the survey as starting point and 
with  recycling of plastics as the basis for the discussions. In the following 
 sections, we have summarised the results of both parts of the study.

STATE OF PLAY FOR PLASTICS USE  
AND RECYCLING OF PLASTICS 
Plastics are incredibly versatile material, used 
for an incredible variety of functions. They are 
the  material that defines the growth era of the 
 modern society. 400 million tons of plastics are 
used every year, and growing demand is projected 
for the foreseeable future.

However, to meet the sustainability ambitions 
of companies and governments, the way we use 
plastics must change. One important dimension 
of this is that we cannot continue to make plastics 
from the fossil fuels we are using today. Instead, 
we must use renewable sources, biobased, and 
recycle the material we have already produced.

Despite this, most brands participating in this 
study foresee a continuous increase in the abso
lute amount of plastics used, due to growth in 
sales. However, the amount of plastics per product 
(or sales, or similar) will decrease, as this is usually 
an integral part of the commitment made by com
panies regarding the reduction of plastics use.

To tackle this issue, companies are exploring possi
bilities to replace virginbased plastics with mate
rial from other sources. This provides incentives for 
the rapidly growing market in recycled material, 
supporting recycling technologies through a level 
of demand that can compensate for the higher 
costs of this material.

In the interviews, it became clear that many 
brands have targets to reduce the plastic content 
of their individual products, but due to projected 
growth in demand, this would in fact mean a simi
lar or even higher total amount used. This clarifica
tion should be kept in mind when interpreting the 
results from the survey.

At present, the market for products containing re
cycled material is relatively small. However, there 

are several examples of products on the market 
made from recycled content, produced using 
various technologies. Some examples are recycl
ed material in food packaging extracted through 
pyrolysis, or depolymerised polyamide (see fact 
box about nonmechanical recycling technologies 
later on in the report).

Future demand for plastic material will keep 
increasing, and suppliers will be forced to move 
away from fossilbased materials to meet sustain
ability demands. The challenge to transform the 
market – from a few examples available today to 
a circular economy heavily dependent on recycling 
tomorrow – is huge and will require a herculean 
effort from all parts of the supply chain.

This really emphasises the need to align the 
 criteria for recycled material as soon as possible,  
to avoid building a system that uses different 
 material criteria to meet supply and demand.

25% 21%

42%

8%4%Less than today.

Similar as today.

Less than  
50% increase.

More than 
50% increase.

I do not  
know.

Figure 1. What is the forecast for your company regarding the use of plastic material amount in your products and 
packaging over the coming 5 years?
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In addition, several brands highlight large quality 
issues connected to mechanically recycled mate
rial, and the uncertainty of supply, as two other 
challenges.

Due to these limitations, mechanical recycling has 
problems providing material of sufficient quality 

and quantity, leading to a misalignment between 
supply and demand.

In conclusion, the need for new solutions – as 
alternatives to traditional mechanical recycling 
to meet future demand – is obvious. This is where 
nonmechanical recycling comes into the picture.

Figure 3. What is your company’s primary limitation for using mechanically recycled material?

Figure 2. Does your company receive sufficient information from your suppliers regarding the chemical content of 
mechanically recycled material?

At present, mechanical recycling – the only 
recycling technology  operating at scale for 
recycling plastics – has several inherent 
problems  related to  chemicals. The lack of 
transparency on content is one of the most 
 important issues, which is also indicated  
by the companies participating in this  
study. They confirm that the level of  
information provided by  suppliers 
is often non-sufficient.
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Mechanical Recycling 

75%

25%

No / Yes, but only from a few or less 
than half of our suppliers.

16%

13%
13%

4%

Problematic content.

Supply.

No limitations.

Cost.

54% Quality/Functionality.

“For mechanical recycling, 
chemical content is problematic.”

Brand representative
during in-depth interview

Yes, from all or more than half  
of our suppliers.



12    NOT QU ITE 100% |   NON-MEC HAN ICAL R ECYC LI NG TEC H NOLOGI ES NOT QU ITE 100%  |   NON-MEC HAN ICAL R ECYC LI NG TEC H NOLOGI ES    13

Non-Mechanical  
Recycling Tech nologies 

◉ Solvent-based purification: Plastic materials are dissolved in a solvent. The purification steps 
allow additives and contaminants to be separated from the polymer. The purified polymer 
can subsequently be reformulated into new plastics.

◉ Chemical depolymerisation: A chemical reaction is used to break down plastics into their 
 monomers, or into small polymer chains (partial depolymerisation). After purification to 
 separate the monomers from contaminants, the monomers can then be polymerised to  
form new plastic polymers.

 
◉ Thermal decomposition: Polymers are converted back to monomers, or smaller feedstock 

building blocks, by heating up the plastics under reducing conditions. After further refining, 
the output molecules can be converted back to polymers. The most common processes for 
thermal decomposition are:

 • Anaerobic thermal decomposition (pyrolysis): An anaerobic process, in which plastic is 
heated until it breaks down, resulting in the creation of a hydrocarbon mix in the form of 
a pyro lysis oil. This pyrolysis oil requires further treatment to separate the building blocks 
relevant for plastics production.

 • Thermal decomposition with limited oxygen supply (gasification): Like pyrolysis, gasifica
tion is a controlled process, but with some oxygen, in which plastic (and other carbonbased 
waste) is heated at high temperature to yield syngas (CO + H2). Syngas is then converted 
into building blocks for plastic production.

FACT BOX: 
OVERVIEW OF NON-MECHANICAL RECYCLING TECHNOLOGIES (NMRT)

Nonmechanical recycling technologies, some
times referred to as chemical recycling, are a set of 
different technologies that have the potential to 
support the increase in demand for recycled mate
rial by providing a new pathway for plastic waste.

There have been many suggested names for this  
family of technologies, including chemical recyc
ling and advanced recycling. In this report,  
we have chosen to call them nonmechanical re
cycling technologies, since we believe this encom
passes the wide range of solutions in the most 
accurate way. By using this name, we hope to 
move on from the discussion about what the dif
ferent names entail and include, and instead focus 
on the potential and limitations of the respective 
technologies.

As is often the case with new technologies, the 
endless potential has been the primary focus of 
communication from suppliers – not the problems 
and unsolved technological challenges. In combi
nation with the increase in demand from brands, 
it has been convenient to believe that nonmecha
nical recycling technologies will easily solve the 
recycling problem.

However, to find sustainable solutions, it is im
portant to investigate and be honest about the 
limitations of these technologies.

The brands involved in this study provide the 
demand for the output material from these 
tech nologies, which makes it very important to 

understand their concerns and requirements. This 
is key to aligning the supply with the demand.

The brands have different levels of knowledge 
regarding the respective technologies. Very few 
companies have defined positions; most have only 
recently begun working to understand this area. 
All the brands indicate that the lack of informa
tion is problematic. It is the primary reason for not 
having a position, and the main barrier to develop
ing one.

All the different technologies have data gaps. For 
example, it is the general view of the brands that 
the available Life Cycle Analyses (LCAs) for the dif
ferent technologies are not sufficient to properly 
understand their environmental impacts, com
pared to other recycling technologies.

In addition, the brands have strong concerns over 
the fact that there are no commercialised large
scale versions yet, and that the cost is very high.

The lack of clarity regarding the waste produced 
from the different processes and the difficulty 
identifying the correct pathway for a certain 
waste stream, due to the mentioned information 
gap, are two additional concerns mentioned by 
the brands.

“There is a disconnect 
between what is available 
and the marketing.”

Brand representative
during in-depth interview

“The LCAs we’ve looked 
at don’t correspond well 
with our criteria.”

Brand representative
during in-depth interview
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Aside from these general issues, there are also 
specific concerns. For example, several brands 
indicate a great concern about the yield of the 
thermal decomposition technologies, including 
pyrolysis and gasification. There is not enough 
information disclosed to verify whether these 
 pro cesses are – or could be – efficient.

An example of how a set of material 
 requirements can look can be found   
in Annex B.

In addition, the output from thermal decomposi
tion technologies must be further processed in 
standard cracker facilities.

So far, the viable amount of input material from 
the waste stream is small, as the process can only 
handle singledigit percentages.

This means that the major input is material from 
fossil sources, which is clearly a big concern and is 
in conflict with the brands’ aim to step away from 
materials dependent on fossil sources.

Another issue is that the thermal technologies 
are claimed to be able to process mixed waste 
streams. However, clean streams seem to be 
 necessary to avoid expensive sorting and purifica
tion steps. This, of course, raises the question: Are 
there better ways to handle these streams?

Nevertheless, it is important to remember that 
for some polymers, the only viable route for non 
mechanical recycling is thermal decomposition. 
For that reason, these technologies should be 
further developed to explore the possibilities of a 
feasible option.

One final issue raised by participants in the inter
views concerns the problems with solvent residues 
for dissolution technologies, where – again – the 
lack of data hampers the possibilities and deters 
brands from using this material.

In general, to bring some clarity to this complex 
issue, the approach used by the brands we talked 
to is to “rank” the different technologies in terms 
of preference.

The most common standpoint favours mechanical 
recycling, followed by dissolution, depolymerisa
tion and thermal decomposition methods, in that 
order.

The reasons for the hierarchy are primarily con
cerns regarding environmental footprints and 
technological maturity, including the use of elabo
rate mass balance schemes.

However, as mentioned above, the severe data 
gaps make assessing nonmechanical recycling 
technologies difficult. A lot of indepth know
ledge (not always available to brands), as well as 
clever assumptions are required, which makes this 
 approach complicated and very hard to conduct in 
a stringent way. This is the main reason why many 
brands have not been able to make such assess
ments in a satisfactory way.

“We always prefer the 
shortest loop, breaking 
down the polymer as little 
as possible.”

Brand representative
during in-depth interview
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Mass Balance,  
Chain of Custody 
Models and the 
Problems They 
Cause 

MODEL PRINCIPLE EXAMPLE
Identity preservation It is possible to physically track the product  Buying food from a specific
 to the origin, ensuring traceability and  certified farm.
 physical separation of products from other
 sources. 

Segregation Aggregation of volumes of products of  Buying food from a trader 
 identical origin or produced according to  that exclusively handles
 same standards in one stock item. identically certified supplies.

Mass balance No physical or chemical difference exists  Buying a certain percentage
 between in-scope and out-of-scope. The  of a supply from certified 
 exact amount of volumes of in-scope and  origin.
 out-of-scope constituents must be maintained
 throughout the supply chain through the use of  
 balancing volume reconciliation. The volume or  
 the ratio of sustainable material incorporated is  
 reflected in the product produced and sold to  
 customers.

Book & claim The certified product is disconnected from Buying renewable energy
 the certification data. The certified product  certificates.
 has separate flows from the certified supply. 
 Credits or certificates are issued at the 
 beginning of the supply chain by an inde-
 pendent body reflecting the sustainable 
 content of supplies. 

Figure 4. 

INDENTITY PRESERVATION MASS BALANCE

SEGREGATION BOOK & CLAIM

For some of the abovedescribed technologies, due 
to the nature of the process, material from waste 
is mixed with – for example – fossil raw material, 

yielding a product containing both recycled and 
nonrecycled material.
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suppliers have performed their calculations for 
mass balanced material.

The white paper also fails to convey the fact that 
there are many grey areas between the chain of 
custody options, or to explain what a specific mass 
balance/book & claim approach really means for 
the content of the final product, and the depend
ency on virgin material.

In addition, several companies voiced the concern 
that when the process description from suppliers 
is unclear, it is often hard to understand whether 
the material has been produced using a mass 
balance approach – opening up the possibility 
of internal book & claim – or not. There is also a 
misalignment in opinion between the brands and 
the suppliers about what book & claim means.

In summary, the complexity and ambiguity in
herent in the different chain of custody models 
causes trouble for brands when trying to under
stand the different claims made by suppliers. In 
combination with the lack of welldefined certifi
cation schemes, it is very difficult for the brands to 
make wellfounded decisions.

Additional guidance would be very helpful for the 
brands – a more balanced approach, incorporat
ing the needs of brands regarding mass balance 
and other issues concerning nonmechanically 
recycled material. More specifically, brands would 
benefit from an improved and balanced version of 
the Ellen MacArthur Foundation white paper.

Since it is impossible to discern the source of a 
specific molecule in the product, it is impossible to 
calculate the exact ratio between the recycled and 
nonrecycled material. Instead, a mass balance (or 
similar) scheme is used to determine a specific 
amount of the total product as “made from re
cycled material”.

This report will not examine all the intri cacies 
of these different chain of custody models, but 
instead focus on the specific challenges and 
problems that their use will have for the compa
nies that use recycled material in their products. 
However, a few aspects will be described in some 
detail below, to enable understanding of the 
 issues that are a major cause of these challenges 
and problems.

The process of turning plastic waste into new 
plastic involves several steps: sorting of waste, 
pyrolysis to form pyrolysis oil, purification of pyro
lysis oil, cracking to form monomers and building 
blocks, purification of monomers, polymerisation 
to form the polymer – to mention just a few steps 
in the process.

Since mass balance (including controlled blending 
and similar versions) is a bookkeeping exercise, the 
allocation can take place in any of the mentioned 
steps, enabling varying degrees of transparency 
and control in the process.

This creates the possibility for plastic producers to 
use certificates of recycled material through inter

nal allocation – known as the book & claim model. 
With book & claim, the “credits” or certificates for 
recycled material can be sold, completely discon
necting the input from the output.

However, this approach is not considered a viable 
option by many companies, at least not the ones 
in this study, due to the fact – among other things 
– that control of the material is completely lost, 
and it is difficult to know whether the material 
actually contains any recycled material. Using 
the grey area between mass balance and book & 
claim makes it difficult for brands to understand 
the true source of the material from their suppli
ers.

Unfortunately, we cannot simply state that book 
& claim is not viable, while other schemes are 
acceptable to brands. Mass balance spans a whole 
range of possibilities, where internal transfer of 
credits provides solutions similar to certification 
trade, although not as transparent!

There have been some efforts to bring clarity 
to this highly complex area, for example the 
Mass Balance White Paper issued by the Ellen 
 MacArthur Foundation. However, the issue is still 
shrouded in a dense mist, and the white paper 
does not contain the information necessary to 
provide balanc ed guidance for companies to make 
sustain able material choices. Many companies in 
this study specifically refer to this as problema
tic. The definition of mass balance is ambiguous, 
making it difficult to understand how different 

https://emf.thirdlight.com/link/f1phopemqs36-8xgjzx/@/preview/1?o
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Brands’ Concerns 
Regarding Recycled 
Material 

By now, it is common knowledge that we need a highly improved 
 recycling system to achieve a circular economy – especially for such an 
important material as plastics. In the light of this, we have compiled the 
major concerns shared by the brands in the survey and during the inter-
views about recycled material.

PHYSICAL CONNECTION 
A very clear message from both the survey and 
the interviews was the importance of a physical 
connection in the handling of recycled material.

This means that there needs to be traceability of 
the input material throughout the process – from 
waste to new plastic material.

Without this physical connection and 
transparency, it is impossible to ensure that 
the output material consists of recycled 
material.

As illustrated in Figure 5, 4 out of 5 com
panies share the opinion that the physical 
connection is necessary when making 
claims of recycled content in products.

A major roadblock in the sourcing of  
non-mechanically recycled material 
is the lack of a physical connection 
between the waste material and the 
recycled material.

“We don’t accept credit 
transfer. There must be a 
physical connection.”

Brand representative
during in-depth interview

COMMUNICATION
So, the lack of a physical connection between 
the waste material and the recycled material is a 
major roadblock in the sourcing of nonmechani
cally recycled material. The primary reason for 
this conclusion is that most brands find it vital to 
convey accurate information on recycled content 
in specific products.

An overwhelming majority of these brands there
fore require physical connection, so that they can 
accurately state the content of recycled material.

To these brands, customer communication is very 
important and the level of honesty cannot be 
jeopardised.

Although crucial, companies’ need and desire to 
be truthful towards consumers has – so far – not 
been prominent in the debate on nonmechanical 
recycling. Almost all the participating compa
nies in this study agree: it would be disastrous 
for them to be perceived as dishonest. Honesty 
towards the customer regarding the product is a 

prerequisite.

Many companies, including most of 
those participating in this study, have 
ambitious goals concerning sustain
ability and sustainable materials, 
includ ing recycled material. These aims 
are often combined with a high ambi
tion for the company’s chemicals policy 
and – management, with high stand
ards and requirements for materials – 
both virgin and recycled.

Figure 5. Products claiming to be made from 100% recycled material must at least fulfill the following statement:

“It is very important to be 
transparent towards customers 
and only make claims when we 
know it is true”

Brand representative
during in-depth interview

18%
4%The product is partly made  

from material that has  
previously been waste,  
but the exact percentage  
cannot be determined. 

78%
The product is made entirely 
from material that has pre-
viously been waste.

The product is made from recycled  
material using a mass balance approach. 
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Unfortunately, the companies have experienced 
problems in sourcing recycled material that fulfill 
all their criteria – including quality, chemical 
content, and functionality – at a reasonable price. 
Although cost is an important factor, we see that 
the willingness to pay is increasing. This makes 
the lack of recycled material fulfilling the criteria 
discouraging, since there is an obvious market 
opportunity.

In theory, nonmechanical recycling technologies 
can fulfill all the needs and requirements of the 
brands. However, these requirements must be 
considered at this early stage – while we are still in 
the development and innovation phase – to make 
sure that future materials from these technolo
gies are viable and fit for use.

A few companies in the study have some level of 
acceptance for the use of mass balanced material, 
outside of the requirements mentioned above. 
However, in these instances, the presence of mass 
balanced content is not communicated to the con
sumer, since the companies recognise that this is 
a problematic issue. These brands also tend to see 
the use of mass balanced material as a temporary 
solution, and unacceptable on a longterm basis.

IT DOESN’T HAVE TO BE  
“ALL OR NOTHING”
One of the most important arguments, raised by 
the plastics producers and recyclers (many com
panies are both), is that the plastic raw material 
must have the “100% recycled” tag for it to have a 
market value.

They claim that there is no market for products 
with a lower percentage of recycled material, 
which makes allocation of credits necessary, since 
the nonmechanical recycling technologies are not 
efficient enough.

Apparently, this “all or nothing” claim is not true!

Almost all brands we have interviewed say that it 
is not important for them to market products as 
made from 100 percent recycled material.

The important thing is to be able to state the cor
rect percentage of recycled material and market 
that number.

Whether that number is 100 or 32 is not relevant; 
the crucial thing is to be transparent and accurate 
about the end product and toward the customers. 
Therefore, the “made from 100% recycled mate
rial” tag it is not a relevant argument to apply a 
mass balance approach for recycled material.

STANDARDS AND CERTIFICATIONS
There is a broad consensus, among the companies 
participating in this study, that recycled materials 
need a better certification system. The presently 
available standards and certifications are not 
specific enough regarding some of the important 

“We can always sell products 
made from less than 100 
percent of recycled material  
– the important thing is that 
the claim is correct.”

Brand representative
during in-depth interview

requirements – especially concerning the physical 
connection and system boundaries.

Many of the brands would like a strict definition 
of physical connection, more in line with their 
own guidelines.

A looser definition of system boundaries enables 
an easier route to certification, but is not suffi
cient for the more ambitious companies.

Furthermore, the standards organisation that 
most brands rely on – ISO – is still working on 
how to incorporate these issues, meaning there 
is a lack of guidance for brands that ISO usually 
provides in other areas.

In addition, the present standard regarding chain 
of custody models lacks specific details concer
ning the definition of mass balance, resulting in  
a plethora of different views on what the model 
entails.

The need for a more stringent definition of this 
important area is obvious.

The lack of strict certifications is detrimental for 
the push towards a system built for recycling. 
This absence of clear guidelines favours a “busi
ness as usual” model, where the major part of the 
input is sourced from fossil raw material.

“We’re working with 
[industry] to define and 
standardise the mass 
balance approach.”

Brand representative
during in-depth interview

“We are looking 
for a more specific 
certification concerning 
mass balance that clearly 
excludes book & claim.”

Brand representative
during in-depth interview

The “100% recycled” tag is not  
a relevant argument to apply a  
mass balance approach for  
recycled material.
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Conclusions

Non-mechanical recycling is often presented as the way  forward.  
But failing to differentiate between technologies and what they entail 
makes it hard for brands to form an opinion. In the long run, the lack of 
information also makes it difficult for brands to convey their concerns  
to the material suppliers (plastics producers/recyclers),  standardisation 
bodies and organisations that aim to facilitate circularity, as well as 
 policy makers shaping the future regulatory landscape.

It is clear from the study that there are some main 
hurdles to overcome: information gaps and deal 
breakers that have not been sufficiently consider
ed by the bodies and processes currently active in 

the field. It is fundamental for the brands – and 
for the future market of nonmechanical recycling 
– that the following needs and concerns of the 
brands are incorporated into the solutions.

u GUIDING DOCUMENTS MEETING THE NEEDS OF BRANDS 
Many brands have not yet been able to reach a defined position regarding nonmechanical recycl
ing technologies. The available guides in this field, most notably the Ellen MacArthur Foundation’s 
Mass Balance White Paper, do not address the concerns expressed in this study. It would be helpful – 
 especially for brands with more limited resources – to have guiding documents that properly reflect 
the most relevant aspects of mass balance. 

u GROWING MARKET  
Most companies anticipate that they will increase their use of plastic in the future, based on market 
expansion. But they want other sources than virgin plastics. This means that the market for high
quality recycled plastics is significant. However, many brands state that cost is a major factor, which 
affects the attraction of expensive material from hightech processes.

u REDUCE POLYMER BREAKDOWN  
Most brands with developed positions see a hierarchy between the different technologies, based on 
environmental footprints, technical maturity, and CO2 emissions. The preferred method is mecha

nical recycling, which – according to the brands – includes dissolution, as this technology does not 
break down the polymer. 
 
The second preferred technology is depolymerisation. Very few brands with a developed position on 
nonmechanical recycling regard pyrolysis or gasification as viable options, hence ranking them last 
in their hierarchy.

u DISCLOSURE OF ENVIRONMENTAL IMPACTS 
The environmental impacts of the different nonmechanical recycling technologies are still highly 
uncertain, regarding both CO2 and chemicals (including waste, emissions, and process chemicals). It 
is a basic condition that the industry provides this information to both brands and policy makers, so 
that they can evaluate whether suppliers are indeed providing a sustainable material.

u CREDIBILITY REQUIRES PHYSICAL CONNECTION  
Customer communication is crucial. Most brands find it important to provide accurate information 
on the re cycled content of specific products. An overwhelming majority of these brands therefore 
require  physical connection, so that they can accurately state how much recycled material that their 
product contains.

u ELABORATE MASS BALANCE IS NOT SUSTAINABLE  
Brands that have a more flexible position on credit transfers to obtain higher levels of claimed re
cycled content – without the actual presence of it – only consider this a transitional solution. If the 
claims are not realised within a few years, the brands will no longer accept the material.

u THE “100% TAG” IS NOT NECESSARY  
Interestingly, almost all brands say that it is not important for them to market products as being 
made from 100 percent recycled material. Since the brands don’t prioritise being able to make this 
claim, it follows that maintaining a physical connection throughout the process is more important.

u NEED FOR STRICTER STANDARDS 
Many brands are looking to standards as one requirement (for example ISCC Plus). However, current 
standards often allow solutions that use credit transfer – cutting the physical connection – so there 
is a need for further clarification that physical connection is also needed. 
 
Creating a stricter standard would serve these brands’ needs, and facilitate the market for non
mechanical technologies fulfilling these needs. A lack of more stringent standards and certifications 
will not create the market transition necessary to achieve a circular economy, but instead promote a 
“business as usual” model.

https://emf.thirdlight.com/link/f1phopemqs36-8xgjzx/@/preview/1?o
https://emf.thirdlight.com/link/f1phopemqs36-8xgjzx/@/preview/1?o
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Final Remarks

It is both understandable and utterly human to grab on to an idea that 
claims to solve all problems. However, a common thread when discussing 
this topic indepth with some of the stakeholders that would benefit the 
most from these unproven technologies, is that they are more sober about 
what these solutions could do in the future.

Some nonmechanical recycling technologies will have a place in the future 
recycling universe, but there are many challenges to overcome and many 
truths along the way that must be unveiled.

Brands must go for longterm sustainable solutions, avoid materials filled 
with empty promises, and always be truthful towards their customers. If 
sustainable, nonmechanical technologies are to be part of this, communica
tion, transparency and policy measures need to mature and dare to expose 
the question marks that are becoming increasingly obvious.

The relevant concerns raised by brands and highlighted in this report must 
be considered for this market to thrive, avoid greenwashing and gene
rate products that are truly circular. We need to get it right from the start, 
 instead of repairing a broken system later on – when time is up.

C LEAR PLASTIC  |   F I NAL R EMAR KS    27
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Annex A
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SURVEY QUESTIONS
1. Which company are you representing?

2. What is the forecast for your company regarding  
the use of plastic material in your products and 
packaging over the coming 5 years?

a. Over 50% increase of plastic material used
b. Less than 50% increase of plastic material  
 used
c. Similar amount as today used
d. Less amount than today used
e. I do not know

3. Is your company considering using chemically  
recycled material as a source of recycled material?

a. Yes, to a large extent
b. Yes, to a smaller extent
c. No
d. I do not know

4. Does your company receive sufficient information 
from your suppliers regarding the chemical content 
of mechanically recycled material?

a. Yes, from all suppliers
b. Yes, from more than half of the suppliers
c. Yes, but from less than half of the suppliers
d. Yes, but only from a few suppliers
e. No
f. Not applicable

5. What is your companys primary limitation for using 
mechanically recycled material?

a. Supply
b. Cost
c. Problematic content
d. Quality / functionality
e. No limitations

6. Does your company intend to increase the  
amount of recycled material used in products  
and/or packaging?

a) Yes
b) No
c) Undecided

7. Products claiming to be made from 100% recycled 
material must at least fulfil the following state
ment: (Choose the one that corresponds best with 
your company's view)

a) The product is made entirely from material that 
has previously been waste.

b) The product is partly made from material 
that has previously been waste, but the exact 
percent age cannot be determined. The product 
has some content that has been recycled.

c) The product is made from recycled material 
using a mass balance approach. A small part of 
the material could previously have been waste, 
but the exact percentage cannot be determined. 
The product could have content that has been 
recycled.

d) The product is made from material that has not 
previously been waste. The material is sold as 
recycled using a certification scheme, such as 
ISCC+. The material does not have content that 
has been recycled.

Annex B
EXAMPLE OF NONMECHANICALLY  
RECYCLED MATERIAL REQUIREMENTS
Sourcing:

• Legally and ethically sourced ensuring humane and 
labour rights.

• Derived from renewable biomass, recycled materials, 
or carbon capture technologies.

Processing:

• Feedstock needs to be available and the waste 
sorting and processing in the chemical recycling 
process need to be efficient enough to enable  the 
feedstock to be applied to a simpler technology 
 resulting in a lower environmental impact.

• Preference is for input feedstock to be materials that 
are not readily recyclable via mechanical  recycling.

Product:

• Minimum of 25% of the virgin fossil fuel feedstock 
is replaced by an alternative feedstock.

• No energy products.

Environmental Impact:

• Processing: Reduce the cradletograve environmen
tal impact compared to baseline technology based 
on available data (generic or specific). Each itera
tion of chemically recycled/biobased mass balance 
material should reduce the environmental footprint 
versus its predecessor.

• Supplier should provide clear system boundaries to 
support LCA data. LCA (cradle to gate) from supplier 
should be verified by a third party.

• The full life cycle of products and processes (includ
ing pretreatments: sorting, purification…) should 
be considered in the LCA to ensure the material and 
carbon losses are taken into account, ensuring full 
transparency of recycled material outputs.

• Technology:
– Inputs, byproducts and outputs must be 

 handled or disposed of in a manner that meets 
all jurisdictional legal requirements.

– Detailed validation of the sustainability of each 
of the technologies used as part of the total 
supply chain.

Chain of Custody and Certification:

• Certifications and standards should be globally 
applicable.

• A supplier should hold a chain of custody certifica
tion (ISCC+ or RSBAdvanced Product Standard).

• Supply chain from feedstock to polymer should be 
as efficient and simple as possible.

Mass Balance documentation and accounting:

• Assurance that volumes with specified characteris
tics sold match volumes of materials with specified 
criteria bought (though this average percentage 
may vary across product outputs).

• Allocation of mass balance should consider average 
percent model, defined periods of time, and inputs 
and outputs should be balanced. The time period for 
the massbalance accounting shall be representa
tive for the production process but may not exceed 
one year.

• Recycled content claims based on a mass balance 
“book and claim” approach which lacks physical and 
chemical traceability, and whereby recycled content 
is loosely allocated to products is not allowed.

• The feedstock input that generates the credit must 
be of equal quality to the fossilbased alternative 
or if any yield losses occur the output quantity that 
can be claimed must be reduced.

• No site transfers are allowed as the credits must 
follow a physical flow of material and cannot be 
allocated to the output of a separate process or 
facility without a physical transfer.
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