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FOREWORD 

with ChangeNOW to co-publish a report on the circular 
economy that aims to provide an overview on the state of 

of this new business model.

Although the circular economy has 
recently garnered much interest 

of circularity is yet to be achieved. 
Transitioning to this new paradigm 

changes in business strategy and 

when it comes to product design and 
operations. The transformation can 
therefore only take place at speed 
and scale if industries develop an 
eco-systemic approach that will 

Summit provides an ideal arena in 
which to encourage the creation of 
these new innovation ecosystems in 
favor of the circular economy.

This paper is a new step in 
Capgemini’s journey in the circular 
economy space and will be followed 
by complementary industry focus. 

analysed over 50 businesses and 
conducted over 30 interviews with 
companies of various sizes and 

a comprehensive overview of the 
circular economy with patterns for 
business disruption. Some of the 
conversations held with business 
executives and use cases are thus 
provided throughout the report 
to illustrate the circular economy 
trends. 

On behalf of both Capgemini and 

warmly thank all the contributors 
to this report.

They all shared passion and solid 

circularity is a concept that goes 
beyond theory to become an 
industrial reality. 
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EXECUTIVE SUMMARY 
Despite the deeply rooted social 
pressure and acceleration of 
resource depletion in the next 

revolution has not (yet) taken 
place and its adoption remains 

91% out of 100 billions of tonnes of 
the raw materials consumed each 
year are never cycled back in the 
economy)1.  
 
The latest IPCC report unveils that 
the humanity has a three-year 
window to meet the 1.5°C target 
which exacerbates social pressure 
regarding environmental concerns. 

companies need to cope with a new 
business paradigm.

To grasp these market dynamics 

conducted a study in collaboration 
with ChangeNow including an 
analysis over +50 companies and +30 
interviews with actors of various 
sizes across industries. 

pushing for the adoption of 
circular economy as a consistent 
lever: (1) Growing intolerance to any 

and (4) CO2 emissions relating to 
the business activity in general. 

most of the initial and ongoing 

current and forthcoming conditions 
give considerable prominence 
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to the last two. Depending 
on their level of exposure to 

a heterogeneous level of adoption 
and implementation. 

Players pushed to adopt Circular 
Economy have been implementing 
new business models that go far 

deliver proven economic value 

improvement). Resulting from these 
new players are also 

pulled in the integration of circular 
economy within their business 
activity.

Whether industries are pushed 

goods manufacturers) or pulled 

journey toward circular economy 
is inevitable. Regardless of the 

each sector launching initiatives or 
making circular economy one of their 
strategic pillars. 

convictions for the implementation 
of circular economy:

1. The scarcity economy 
is prevalent in strategy 

Strategy is no longer 
just a matter of competitive 

provide a long-term vision 
on raw material sovereignty 

demonstrate business resilience 
in the next decades. 

2. Product design is the 
cornerstone of circular 
economy at scale. While initial 
Circular Economy approaches 

were focused on lowering 
sudden value loss of product at 
the end-of-life or environmental 

with sustainable product design 
enabling the implementation of 
end-to-end circular strategies 

recyclability. 

3. Large pools of value sources 
are still untapped between 
end of use and recycling. There 
is an ocean of opportunities 

remanufacturing products that 
are widely unexplored. This 

on the reverse logistics and the 
smart factories in charge of 
maximizing the use of circular 
products and their components.

4. From the extended enterprise 
to circular ecosystems. While 
the shift to Circular Economy 
obviously implies collaborating 
with the entire traditional value 

an even more ecosystemic 

with competitors or with players 

to achieve the critical size for 

5. Two major innovations will 
fuel disruptions 
a. Emergence of biomaterials 
and synthetic biology can 
provide economically viable 
alternatives to scarcity of 

recovery). 
 
b. Merge of digital and 
physical worlds enables 
the implementation of the 

capabilities. 

Implementing economically viable 
circular models at scale involves 
for industry incumbents major 
upheavals at the core of their 
strategy and operational processes. 

business models. This will mobilize 

the circular economy transformation 
challenges. 

economy adopters will earn 
a competitive edge by creating and/

With the urgency of the 

the avalanche of technologies 

experiences an exceptional 
momentum to expand its footprint 
in all industries.

A new chapter is opening, 
let’s Change Now to Get the Future 
We want! 
 
 
Roshan Gya 
Global Head of Intelligent 

Kevin Tayebaly 
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Circular 
economy: 
where do we 
stand? 
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CIRCULAR ECONOMY: 
WHERE DO WE STAND? 

A long-standing virtuous 
concept struggling 
to break through

One of the key lessons of the 
COVID-19 crisis is that all industries 
are being pushed to challenge 
conventional wisdom. The dire 
battle against climate change has 

organizations around the world 
coordinate a strategic response. 

has been chasing short-term growth 
with a focus on optimizing linear 
value chains and encouraging fast 
consumption. 

their targets to achieve net zero 

that need to be ambitious and 

the sustainability transition must 
rely on a set of levers where the 
circular economy has a role to play. 
According to (Capgemini Research 

four out of the top ten sustainability 

are circular economy approaches3:

• 
down of toxic material (80%).

• New processes that consume less 
energy/resources (76%).

• Utilizing biodegradable plastics 
(74%).

• 
(70%).
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circular economy? According to 
“Ellen Mac Arthur Foundation”
refers to an economic model that 
makes optimal use of resources by 
avoiding waste over a product’s 

raw materials to their initial 
state back to nature4. It aims at 

and their users. This concept relies 
on three main principles. 

1. Design out waste and 
pollution: For a circular 

recycle materials from waste 
in order to “close the loop.” 
The recovery of energy from 
waste also plays an important 
role. Waste disposal should 

safe for human health and the 
environment.

2. Keep products and materials 
in use: A circular economy 
favors activities that preserve 

and materials circulating in the 
economy. 

3. Regenerate natural systems: 
A circular economy avoids the 
use of non-renewable resources 
and preserves or enhances 

returning valuable nutrients to 
the soil to support regeneration 
or using renewable energy as 
opposed to relying on fossil 
fuels.

In contrast to the linear “take-make-

regenerative by design and aims to 
gradually decouple growth from the 

5. 
The linear model is a sales-oriented 
business model where value is only 
created during the production 

their optimal value during the “use” 

value continues to decline until it 
becomes non-functional and the 

the circular economy implies value 
recovery mechanisms to ensure that 
the value of products and materials 
is preserved after the use phase 
leading to “added-value” creation. 

economy aims to increase resource 

products and materials at their 
highest possible value for as long as 

end of life.

and natural resources that are 

currently in place do not ensure 

which too often end up as waste 

cycle is responsible for more than 
two-thirds of global greenhouse gas 

damage on other natural resources 

of waste and 6% of materials are 
collected and recycled each year 
(Spring Nature Limited). 

To satisfy all global needs and wants, we emitted 59.1 billion tons of GHGs in 2019.•

• In 2020, 100 billion tons of materials entered the global economy – the highest volume ever.

•

•

•

The global generation of e-waste is projected to attain 74.7 Mt by 2030 – almost doubling in only.

A third of the food being produced is lost or wasted throughout the supply chain and during.

The state of the linear economy

Output  Input  

Process  Design  Produce Distribute  Sell Consume Incinerate

Waste  Pollution

of which is...
~90%

Sources: Circularity Gap Report, 2021 - The Global e-Waste Monitor, 2020 - Ellen MacArthur Foundation & Google - Delt University
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The human population has been 
growing at a rapid pace and 
this is likely to continue. When 
compounded with our capitalistic 

on resources and production 

manufacturers in the retail segment 
have had to massively increase 
their production capacity to meet 
consumers expectations which 
constantly look for new products 

CPR is not the only sector to be 

with 55% of the global population 
expected to live in urban areas6 

will also experience an upsurge 

a primary concern as by nature the 
sector is very energy and material 
intensive (regardless of whether 
we are looking at private or public 

projects). Transportation needs are 

adjustment to reduce the material 
and carbon footprint emitted from 
vehicle production and usage as well 
as infrastructures. Simultaneously 

development of renewable energy 
solutions aiming to move away from 

This centralization of supply needs 
across raw materials alters their 

alternative solutions for companies 
as they deliver large pools of 

positive environmental outcomes. 

that circularity applied to four main 

and plastics) could reduce the EU’s 
carbon footprint by 56% by 20508.

Some circular 

Resource sovereignty: Although 

to boost resource saving by 80% to 

compared to a new product (number 
of life cycles can vary from 2 to 9 
lives)9.

Environmental friendliness: 
The circular economy has the power 
to shrink global GHG emissions by 
39% and cut virgin resource use by 
28%10. 

New revenue streams: 
The circular economy is estimated to 
increase the European Union’s GDP 

sheltering against resource price 
11.

Job creation: The circular economy 

in the EU alone by 203012.

Innovation & enhancement: 
Products made from recycled 
plastics can be around 80% cheaper 
than those using new materials13.

Constructions
36 Buildings

33

Manufacturing

Cement

• 7% of CO2 global emissions
• Usage: Construction mainly

11

and land use

18

Waste
18

Transport
16

Waste and
water

10

8
9

Mining and quarrying
26

Industry
29

Waste generation and CO2 emission by sector
7

Iron & Steel

• ~7% of CO2 global emissions 
• Usage:

Aluminium Plastics

• ~1% of CO2 global emissions
• Usage:

• ~4,5% of CO2 global emissions
• Usage:

Waste generation by sector CO2  emission by sector 

Source : Barclays Research, Circular Economy: the next frontier to decarbonise industrials, Dec. 2021
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Obstacles to its 
implementation 
at scale and global 
adoption

Complexity in the implementation: 
Today there is a general alignment 
on the need to shift to more 
circularity in day-to-day business 

economy is perceived as a broad 
and even sometimes elusive topic 

articulate within the corporate 
strategy in a structured manner. 

companies interviewed for this 
paper reported complexity in the 
implementation of circular business 
models as one of the main obstacles. 
The scope of the transformation 
and the need for a large set of skills 
mean mobilizing various parts of 

the upstream and downstream 
segments of its value chain. 
That challenge also explains why 
leaders in the circular economy are 
among those that have a strongly 

the circular economy is not a not 

a customised approach that needs to 
be coordinated at industry level to 
be scaled up. 

Most circular business models 
are service-oriented compared 
to linear ones that usually rely 
on large volumes of sales. This 
means that breakeven is attained 

to secure a company’s transition. As 

for transition creates a real dilemma 
for companies if there are to 

cost barrier prevents the circular 
economy from scaling up. 

For Kasper Nossent Commercial 
Director at Dyecoo “There will be an 
impact on prices, due to the required 
investments in the value chain to 

transform into a viable circular 
economy. A successful transformation 
requires an understanding in the 
supply chain and at consumer level, 

that there is a fair price to pay.”  
 
Anne-Valérie Goulard, chief VP 
Sustainable Development for SUEZ 
Recycling & Recovery France , also 
claimed that “Among the obstacles 
to the implementation of the circular 
economy on a large scale, the 
development of recycling channels 
and their competitiveness with regard 
to ultimate waste treatment channels 
are key; to support the demand for 
recycled raw material and its price 
compared to virgin material, one of 
the levers is to impose a minimum 
incorporation rate in manufactured 

products”.

Binding legal framework: Growing 
societal pressure combined with 
the urgency to change current 
ways of operating have led to an 
acceleration in the application of the 

is more complicated to implement 

and for regulators who do not have 
the tools to measure and apply. This 

that are not well established across 

According to Jean Moreau, CEO & 

food waste), “Today only remedial 
solutions are put forward, but we 
need to go up the value chain to 
develop a more preventive approach 
using data. There are no controls 
associated to anti-waste laws, no 

have the means to do that. What is 
most likely to make the big players 
move is the fear of reputational 
repercussions caused by a bad buzz on 

social media.”

A new business 

the rules of the game

Whether through voluntary 
initiatives or change forced by 

kinds are emerging or taking the 
lead to initiate transformations at 
their scale. Feeling the business 

actors have embarked on their 

encouraging companies to transition 

described below. 

Waste and pollution: In a recent 
study from the Capgemini Research 

surveyed are aware of the global 
plastic waste problem and are 
thus willing to adopt mindful 
consumption practices. This growing 
societal pressure has a tremendous 

a primary concern as waste and 
pollution are no longer acceptable 

of these same consumers expect 
organizations to be responsible 
when advertising products and to 
discourage excess consumption; 

companies should be accountable 
for products even after they have 
been taken back – to ensure that 
they are handled responsibly and 

the door for the development 
of circular models and practices 

“For the younger 
generations, consumption habits are 
no longer the same: accumulating 
assets has become old-fashioned, 
freedom means buying the right to 
use them on an ad hoc basis according 
to their actual needs.” explains Fabrice 
Bonnifet, Sustainable Development & 
Quality, Safety, Environment Director at 
Bouygues Group”. 
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enforcement is targeting wasteful 
and polluting companies with more 
restrictions regarding how they run 
their current business. 
This social pressure causes a 

are forced to take actions through 
new legal frameworks imposed on 

for sustainable production. What is 

these legal changes at the same 

location as the illustration below 
demonstrates. 

“The pressure of public opinion plays a 
role in the company’s trajectory. 
General awareness has an impact on 

the awarding of certain projects 
depends on the environmental image 
conveyed by the company.” comments 
Benjamin Michel-Wertheimer, 

Evolution map of the legislation about circular economy

2002 2008 2009 2010 2012 2013 2015 2016 2018 2019 2020 2021 Additional regulatons in the pipeline
(not exhaustive)

• 2021: batteries, vehicles’ end-of-life, packaging, 
 plastic waste, textiles, electronics, public procurement.
• 2022: updated waste reduction targets by sector, EU 
 framework for waste collection, substances of concern.
• 2022: European Green Deal - Proposal for a new 
 Ecodesign for Sustainable Products Regulation.
• 2022: Digital Product Passport.
• 2023: 
 emissions in buildings.
• 2024: revision of materials recovery targets for 
 construction & demolition waste.

Objective: increase the recycling rate to 50%
by 2030 by
• Improving Markets for Recycling Commodities. 
• Increasing Collection and Improving Materials  
 Management Infrastructure. 
• Reducing Contamination in the Recycled Materials  
 Stream.
• Enhancing Policies to Support Recycling.
• Standardizing Measurement and Increasing
 Data Collection.

Between 2021 and 2025 :
• Increase resource productivity by 20% and reduce 
 energy and water consumption by 13.5% and 16% 
 respectively (compared to 2020).
• Reach utilization rates of 86% for crop stalks, 60%
 for bulk solid waste, and 60% for construction waste.
• Use 60Mtons of wastepaper and 320Mt of scrap steel.
• Produce 20Mt of recycled non-ferrous metals.
• Increase the output value of the recycling industry.

Waste Management
Directive

European
Green Deal

Circular Economy
Action Plan 1.0

Set of Waste & Packaging
Management Directives

Circular Economy
Action Plan 2.0

Waste Electrical &
Electronic Equipment

Directive

Resource Recovery and
Circular Economy Act

(Ontario)

US Circular Economy Policy
Database -> 950 policies

Sustainable materials
management (SMM) 

National
Recycling
Strategy

Policies of Circular Economic
Development Investment

and Financing

Circular Economy
promotion Law

Circular Economy
Development Strategy

Circular
Economy as

policy objective

Circular Economy
Development Plan

EU

US

China

Source: Capgemini Research Institute, circular economy survey, August–September 2021, N=7,819 consumers.

Percentage of consumers who are comfortable with
using second-hand/pre-used/shared products

Cars Furniture Bags Phone and
other

consumer
electronic

items

Household
appliances

Baby and
children’s

items (books,
toys, clothes

etc.)

Clothes Footwear

62%
58%

54% 53% 52%
47% 45%

34%

12 Intelligent Industry: The rise of circularity | 2022



13



 Although there is domestic 
production of certain critical raw 

cases this region is dependent on 
imports from non-EU countries.

This same level of dependency 
applies to production of the 
components built using these 

vehicle batteries are currently 
produced in China14

the supply of these raw materials 
comes from countries with low level 
of controls applicable to working 

Republic of Congo is responsible for 
more than 70% of the global cobalt 
production). 

Carbon footprint: 
and even more so since the Paris 

have been joining the race to 
decarbonization. To meet the 

early as possible. Considering that 
materials - from extraction to end of 
use - account for 70% of global GHG 

levers to reduce our dependency on 
the consumption of large volumes of 
resources15.

to understand the urgency of 
reinjecting value once products 

reach their end of life will not 
succeed. It is thus more urgent than 
ever to shift from linear models to 

where waste and pollution are 

natural systems are allowed to 
regenerate. All the indicators 
suggest that companies are now 
entering an accelerated phase to 
mitigate the risks that may have 

business continuity.

A transformation initiated 

progress and maturity

have already started their 
circular economy journey with 

even strategic prioritization. This 
heterogeneity can also be attributed 

support provided by public 
authorities to secure the transition 
successfully. 

We have distinguished three trends 

illustrated in the table below. This 
shows how the market is evolving 
where companies are not necessarily 

Director at Hesus – company providing 
waste management services) 

Resource scarcity and convergence 
towards similar raw materials are 
leading to geopolitical tensions in 
countries. Collateral damage of 
the raw material scarcity situation 
includes issues concerning resource 

events have shown the limitations 
of the existing globalized supply 
chains. 

of Ukraine, are challenging the access 
to raw material for all industries 
including the food and beverage 
industry. More and more companies 
wish to relocate their supply chain; 
however, it requires a systemic change 
and profound investments. Forests 
and paper mills cannot be relocated 
overnight.” says Christine Leveque, 
(Global Vice President Collection 
& Recycling at TetraPack).

the countries able to extract and 

to build decarbonized solutions is 
even higher than for fossil fuels. This 
will mean increased dependency on 

which will exacerbate geopolitical 

element production is covered by 
just three countries in the world). 

Share of top three producing countries in production of selected minerals and fossil fuels

US US

US

Chile

Qatar

China

China

China

China

China

Indonesia

DR Congo

China

Australia

Oil

Natural gasFo
ss

il 
fu

el
s

Copper

Nickel

Cobalt

Rare earths

Lithium

0% 20% 40% 60% 80% 100%

Extraction

M
in

er
al

s

LNG exportFo
ss

il 
fu

el
s

Copper

Nickel

Cobalt

Lithium

Rare earths

0% 20% 40% 60% 80% 100%

M
in

er
al

s

Sources: IEA (2020a), USGS (2021), World Bureau of Metal Statistics (2020), Adamas Intelligence (2020).

Processing

 Qatar     Indonesia     DR Congo     Philippines     China     US     Saudi Arabia     Russia     Iran     Australia

 Chile     Japan     Myanmar     Peru     Finland     Belgium     Argentina     Malaysia     Estonia
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Trend Market examples

• BMW: Launched more than 2,800 return points  
 in 30 countries to step up the recycling and   
 return of end-of-life vehicles to keep control
 of existing resources16. 

• Apple: Set to launch a Self-Service Repair 

 individual customers with access to genuine 
 Apple OEM parts and manuals for DIY iPhone 
 (and eventually Mac) repairs17.

• Stellantis: Developing referencing, traceability, 
 and accessibility activities for returned spare 
 parts to renovate vehicles. This initiative 
 enabled to save up to 80% of new raw materials 
 and reduce energy consumption by 50% in the 
 production of refurbished engines18.

• Vinci: Investing in low-carbon concrete19 and 

• Unilever: with the “less, better, no plastics” 
 program, it aims to rethink the entire life 
 cycle of packaging, from design to end-of-life 
 management, to reduce plastic use20. 

• Tesco: through its 4Rs program, the retailer 
 refuses to promote brands with products that 
 contain excessive packaging or hard-to-recycle
 materials21.  

• H&M: The group sustainability ambition consists 
 in becoming climate positive by 2040 through  
 fabric recycling, sourcing exclusively sustainable  
 materials22.      

• Phenix: platform proposing unsold goods from 
23. 

• Back Market: the refurbished electronics   
 marketplace has developed product diagnostics 
 software to determine the reparability of
 returned items and what needs to be repaired24.

• Patagonia: promotes a product that “never dies”, 
 made from sustainable and circular material. 
 Further investments in second-hand and 
 clothing-as-a-service markets have reduced the 
 carbon footprint of their supply chain by 97%25.  

: through a lifecycle assessment, the 
 company discovered that 63% of their CO2 

 They thus decided to invest in new technologies 
 to tackle this and deploy them as a part of their 
 circular economy strategy.

• Kering: The luxury group started their circular 
 journey with a plastic-free program. Today they 

 towards the second-hand market through the 
 partnership with the resale platform   
 Vestiaire Collective26.

For these businesses, resource scarcity is a 
growing concern. They have no other option than 

resource access from remaining stocks/new 
alternatives. The most frequently considered 
alternative solutions are those that let them 
recover their products for life extension, reuse 
and recycling purposes.

Most exposed sectors:
Transportation, Energy & Utilities, Technology
& Electronics, Construction.

Chasing 
raw 
materials 

Fighting 
pollution

in the scope of their business activities. This is 
particularly the case within industries where 
products (and packaging) are scattered widely 
once sold. This changing framework forces them 

as reducing pollutant usage (e.g., in plastic 
packaging) or integrating recycled materials.

Most exposed sectors:
Transportation, Fashion, Consumer Products, 
Construction, Chemicals.

Circularity 
as a 
business

any structural externalities but look for any 
opportunity to generate additional revenues 
through complementary business models or to 

leveraging the circular economy (with clear 
potential to reduce scope 3 downstream 
emissions especially). 

Completely new entrants that either operate as 
intermediaries within existing linear value chains, 
or new competitors applying circular principles 
and creating new value chains through disruptive 
business models or innovations. 

Most exposed sectors: all. 

Description

All the companies surveyed for this report acknowledge that they are exposed to these trends. There is a high degree 

a tactical or strategic issue.

15



16 Intelligent Industry: The rise of circularity | 2022



Transformation 
in motion
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Highway to circular 
economy 2.0: a fast-
growing adoption of 
new business models

What tomorrow’s 
world could look like

The linear model as we know is 

that this way of doing things is no 
longer desirable nor sustainable.

Business transformation is 

to avoid losing market share at 

externalities (such as resource 
scarcity and law enforcement). 
This implies the creation of a new 
business environment that embraces 
the following switch:

TRANSFORMATION 
IN MOTION

From… … To

• A model based on large volumes
 of single unit sales

• Globalized value chains

• Product obsolescence

• In-house R&D driven by production  
 cost 

• A service economy based on
 a usage-oriented logic

• Regional trading blocks

• Product resilience

• Open innovation driven by 
 added-value creation to
 close loops

18 Intelligent Industry: The rise of circularity | 2022



things that value products with short 
lifecycles are no longer sustainable. 
The linear model is a sales-oriented 
business model where value is only 
created during the production 

their optimal value during the “use” 

product value continues to decline 
until it becomes non-functional 
and the product is disposed of. 

implies recovery mechanisms to 
ensure that the value of products 
and materials is maintained after the 

creation (examples include resale/

moving to a more circular economy 

and reduce primary resource inputs 

materials at their highest possible 

eliminates waste at the end of life.

According to the value hill 
framework27

should put more emphasis on the 

development of business models 
that respond to two main objectives:

• Extending the product use stage 
through repair and maintenance 
to help maximize their utilisation 
level.

• Decelerating the value depletion 
phase by integrating strategies 
after the product use stage (like 

order to get the maximum value 
out of products.

Circular business models 
are now embraced by 
major industry players

As a result of all the endogenous and 

adopting circular business models 

impacts depending on the industry. 
The circular economy is no longer 

why some big names in the industry 
are leading the change by deploying 
new business models with the aim to 
decouple the economic growth from 
production and resource use.

Circular procurement aims to 
produce sustainable products that 
limit the impact from resource 
extraction and reduce waste 

purchase decision is the bedrock of 
the circular transformation. It can be 

a company’s commitment to circular 
procurement can be a source of 
added value at several levels: valued 
long-term relationships with your 
supplier panel will enable improved 

innovation.

agronomists and suppliers to develop 
a regenerative productive model 
in Guatemala and Ethiopia that 
sequesters carbon from the air and 
regenerates the soil with organic 
matter, making it more fertile and 
boosting its natural defences28.

Sharing / Product-as-a-Service: 

ownership has been replaced by 
services relying on accessibility 
to product usage. In a sharing 

ownership of their product and are 

Value hill framework: Introduction to added value creation with the circular economy

ADD
VALUE

PRE-USE POST-USE

Linear economy Circular economy

USE PRE-USE POST-USEUSE

DESTROY
VALUE

ADD
VALUE

RETAIN
VALUE

User

Retail

Reuse/Distribute

Refurbish

Remanufacture

Recycle

Assembly

Manufacturing

Extraction

Repair/Maintain

Source: Circle Economy, 2016

This trend towards servitization 

commoditization of connected 
products and platforms. 

E.g., Michelin decided to no longer 
sells tyres, but instead takes charge 
of the lifecycle of its products by 
renting and guaranteeing them for 
a give mileage instead. The concept 
is to integrate a pressure-monitoring 
system into the tyres to facilitate and 
anticipate maintenance. Customers 
thus only pay for what they use29.

Bouygues wants to develop modular 
buildings as “material bank”, 
with potentially shareable spaces 
to increase the intensity of use 
and a design that allows for self-
production and consumption of 

a revolution.
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Reuse / Resell: Product reusability 
is the innovation that makes it 
possible to create life alternatives 
for products and/or their 
components by identifying other 
types of use. It is about optimizing 
product value on the second-hand 

once the product can no longer 

of repair is more than the cost of 
resale). This business model option 

before entering its second life cycle.

E.g., Vestiaire Collective is 
a marketplace/platform enabling 
individuals to buy and sell second-
hand fashion items in order to 
increase garment reutilization 
(over3 million items are listed on the 
platform today). Average saving per 
piece of clothing: 1kg waste, 3,040L 
of water, 22kg CO231.

Repair/ Refurbish: Repair refers to 
the operation by which a defective 
good or component is returned back 
to its original state of performance. 
It can be a step in the refurbishment 

similar: bringing a product back to 
the market. Providing repair services 
is a great opportunity for extending 
the product life at a lower price. 
This is especially interesting given 
that 70% of consumers are keen 
to maintain and repair products to 

54% would like to repurpose and 
reuse old products32

helps create additional touchpoints 
with the end-user that increase the 
intimacy of the relationship over 

Repair services are particularly 

comprising electronics or mixed 

E.g., Through their Worn Wear service, 
Patagonia encourages its customers 
to bring in their damaged Patagonia 

customers a trade-in option. The old 
clothes are then cleaned ready for 
second-hand sales or may be upcycled 
to make new garments33. 

FNAC/Darty has set up of 
a subscription model where the 
company undertakes free repairing of 
household appliances. To do so, Darty 
has created its own reparability index 
for each of the items they sell. Support 
is provided at no extra charge for as 
long as the manufacturers guarantee 
the availability of spare parts34.

Repurpose/Remanufacture: 
Remanufacturing can be located 
between second life and recycling. 
While recycling tends to break 
down the product entirely to 

remanufacturing processes 

components elsewhere in the value 
chain. Remanufacturing results 
in products in the same state of 
performance as new ones and comes 

or better than the original one. 
The use of remanufacturing 
loops means there is no need to 
extract new resources and reduces 
CO2 emissions from mining and 

repurposing implies the partial 
or total disassembly of goods for 
repurposing a part of it in a new 

partially dismantled to reuse their 
viable cells within a new storage 

from several batteries at the end of 
their life.

E.g., ,Through the capabilities of 
its circular economy factory called 
Re-FACTORY, Renault extends 
vehicle and component (such as gear 
boxes and turbo compressors) life by 

services35.

Recycle: 
the ultimate objective is to minimize 
waste from residual components 
and materials. Applicable to many 
types of goods from a large range of 

by-products or leftovers into a new 

construction of recycling chains can 

depending on the inherent 
characteristics of the product and 
material types it has to deal with. 

comprises three steps:

• 
and materials are retrieved from 
customers.

• Sorting: materials are categorized 
by type to optimize recycling rate.

• Processing: materials are 
regenerated to their initial form as 

create new products36.

E.g., With its start-up WETURN, LVMH 
Group aims to recycle its unsold, 
logo-protected fashion items, fabric 
rolls and other scraps. WETURN is 

to help them reuse these recycled 
materials in new products.

As more and more players are 
considering the adoption of these 

less doubt about the interest in 
investing in them (see detailed 

achieving optimized performance 
outcomes implies a more profound 

where new norms must be shared 
among stakeholders. In the current 

addressed:

• Is the pace of transformation fast 
enough?

• To what extent are circular 
solutions viable based on their 
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Fabrice Bonnifet 
Sustainable Development & 
Quality, Security, Environment 
Director at Bouygues Group

“We need to 
resynchronise the 
industry and the 
economy with 
planetary boundaries” 

SUSTAINABLE DEVELOPMENT & QUALITY, SECURITY, ENVIRONMENT 
DIRECTOR AT BOUYGUES GROUP

What transition 
should 
organisations 
make to minimise 
their carbon 
footprint?

Investing in an economy where one 
person’s waste becomes another 
person’s resource is essential to 

but relying solely on this will 
encourage organisations to remain 
in a ‘volume’
what is needed to reduce the 
carbon footprint is to encourage the 
sobriety of use and product reuse so 
that recycling takes place as late as 
possible in the lifecycle of products.

to intensify the use of products 

companies and their customers. 

are responsible for the products 
they put on the market from 
upstream to downstream. “In 
tomorrow’s economy, consumers will 
be able to enjoy everything, without 
necessarily owning everything.” While 
this process may seem counter-

product production volumes (and 
therefore related materials) through 
the sale of a usage service is our 
best ally in achieving our Net Zero 

a material comfort for customers. 
“At Bouygues, we use suppliers who 

kind of common-sense model that is 
under-deployed.”

for the circular economy. The key 

without programmed obsolescence. 
“Products that last longer with more 
users per product must become the 
norm.” 
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Continuous improvement methods 
combined with technology will 

at the service of sobriety if and 
only if we agree to “cap” (setting 
a maximum limit not to be 
exceeded) the consumption of 
resources and energy that take 
planetary boundaries into account. 

and claiming the opposite is 
a mathematical nonsense.

What are the 
challenges to 
overcome? 

Although most companies are 
aligned with the need to move 
towards more service-oriented 

inherently dependent on a sales 
volume approach that needs to 
augment constantly. And using 
more and more raw materials with 

is a strategic incompetence and 
environmental irresponsibility! 

selling their products but by 

will not be able to cover the cost 
of raw material sourcing from the 

that will switch to the service 
economy.  
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Marie-Claire Daveu 
Chief Sustainability and 

 
at Kering

“Circular economy must be 
an area of innovation and 
creativity. Fashion is not 
only about the newest 
collection anymore, but 
more about the creative 
universe of the House and 
its ability to offer 
something new, converging 
with consumers’ values.” 

CHIEF SUSTAINABILITY AND INSTITUTIONAL 
AFFAIRS OFFICER AT KERING

What are the 
main drivers 
encouraging 
luxury brands to 
adopt circular 
economy?

The main driver for innovation in 
the luxury sector has proven to 

and excellence combined with 
modernity to build long lasting 
client relationships. “The trust of 
customers is a key ingredient for 
any kind of success. They need to 
be convinced by the quality of the 
product, whether the material is 
new or recycled. And because the 
greater public is conscious of the 
environmental emergency we face 
as a society, clients will be asking for 
more and more sustainability and 
traceability in their products. This 
will encourage all fashion players to 
change their practices for the better.” 

24 Intelligent Industry: The rise of circularity | 2022



This is achieved by maintaining 

well as adopting sustainability best 
practices across luxury’s ecosystem. 

This is particularly challenging as 
the frameworks – and the very 
foundation - of luxury and fashion 
have to be rebuilt in order to adapt 
to both the industry’s responsibility 

consumers’ emerging expectations 
in terms of sustainability. 
These new expectations can be 
addressed by placing creativity 
and innovation at the heart of 
a brand’s product strategy. This is 
one of the main drivers of change 
and why several of Kering’s Houses 
have already launched collections 

receiving tremendous success. 
To best respond to the challenge 

embraced a holistic approach 

the Group has committed to 
transitioning 1 million hectares of 
land producing raw materials in 
luxury and fashion’s supply chains 
to regenerative practices under 
its ‘Regenerative Fund for Nature’ 
with Conservation International. 

is working to upcycle leftover 

looking for substitutes that are more 
sustainable. To deploy more scalable 

in circularity need to be made in 
processes and products.

What tactics 
luxury brands 
should apply to 
accelerate their 
journey?

Adopting and accelerating a circular 
economy approach for luxury is 
about innovation and creativity 
– to not only limit the use of new 

 

that collective action and sharing 
sustainable innovations should be 

Kering has supported this philosophy 
for many years now; open sourcing 
its breakthrough solutions and 
technologies in order to help create 
systemic change within the industry.

Kering has also established 
numerous stakeholder partnerships 
to explore circularity and innovate 

Mandated by French President 

Pinault launched the Fashion Pact 
in 2019 to bring fashion players 

whereby membership currently 

Kering also promotes a holistic 

extending the life of Kering’s Houses 

Kering has invested in innovative 
platforms such as Vestiaire 
Collective to champion the resale 
model and partners with start-ups 
like Worn Again for closed loop 
recycling technologies.

Luxury companies need to be an 
example for the entire fashion 

innovating and investing for the 
future of the circular economy. 

only because regulation demands 
it: “It is not regulation alone that 
pushes the boundaries of our 
industry, but rather a set of factors 
such as the demand from consumers 
and from society at large. It is also 
thanks to the creativity of the 
designers in the luxury sector, who 
are the real trendsetters, that this 
becomes possible in practice. The 
circular economy must go beyond 
sustainability criteria, and also be an 
area of exploration where creativity 
and innovation are nurtured.”
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Laurent Bataille 
CEO at Schneider Electric France

Hélène Macela-Gouin 
Vice-President Strategy 
at Schneider Electric France

“Based on the principle that a 
certain number of products are 
repairable, it becomes possible to 
recover them. It is a combination 
that allows both to reduce the 
carbon footprint and to gain control 
over the supply of resources.” 

CEO AT SCHNEIDER ELECTRIC FRANCE 

What were 
the triggers to 
commence your 
circular journey?

Schneider Electric has an historical 

came early in the company strategy.

Second trigger was the issue of 
resources accessibility. In terms of 

products. “The Circular economy is 

that needs to be treated like any 
other business ones. With regulation 
enforcement and growing challenges 
in raw material supply, it becomes 
paramount to optimize value without 
impacting the quality of the provided 
products and services by leveraging 

circular models.”

the products complexity makes 
it currently almost impossible to 
achieve decent recycling levels. It 

searching for alternative materials 

new services. The shortage situation 
is an opportunity to envision the 

secondhand products. We will see 
more and more client calls for tender 

products.

the ambition to implement the 

of contracts with suppliers to add 
maintenance to the sensibilization 
of consumers. This holistic vision 
of circular transformation is 
intrinsically linked to the conception 
of value which now lies in the usage 
of the product. The main axis is 
thus to work on the reuse part of 

small loop. “We also stay humble and 
acknowledge that we are just at the 
very beginning of a long journey on 
the circular economy.” – 
Hélène Macela-Gouin
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How is it 
implemented in 
practice?

This is a real business transformation 
as the company’s initial business 
model is to make new products. This 

time to install new business models. 

is operational: recovering the 
products. A profound change 
needs to be initiated in upstream 

relationship with suppliers in order 
to implement new traceability 
mechanisms. The same dynamic 

economically viable. The second 
challenge to address is the product 
design. We must shift to a design 

standards. A change is necessary 

product and then to anticipate 
its second life (through reuse and 

standardization issues. Developing 
repair capabilities is the most 
suitable option for Schneider 
Electric due to the large product 
range but also their inherent 
complexity that usually contain 
a lot of electronics. “For many 
products, there is a proliferation of 
design typologies that are not always  
intended for repair. This legacy 
represents a problem requiring a more 
standardized design. The key is to 
ensure circular continuity, moving 
from design for manufacturability, 
to design for serviceability, and now 

design for reparability.”

How do you 
monitor progress 
in your journey?

Being able to measure and track 
progress is a major stake in order 
to value circular economy as a true 

a need to establish a new set of 
KPIs to measure the success of 

as a percentage of integration 
of recycled materials. Schneider 
Electric has also created its own 

the lack of standards to certify 

recycled following Schneider’s 

Another key stake is to build new 
relationships with its partners 

suppliers) based on transparency 

the way business functions are 
governed across the enterprise. 
“Circular transformation cannot be 
coordinated by a single business unit 
because there are too many links to 
be managed between product design, 
operations, and repairing services that 

requirements.”
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Our convictions to 
accelerate transformation

The growing level of uncertainty in 
the business environment described 

to identify alternatives to ensure 
industrial continuity. To tackle the 

today’s circular economy pioneers 
are armed to become tomorrow’s 
leaders. Starting the journey is 

will set organisations on the road to 
achieving a circularity framework at 
scale.

1- Business resilience in 

a long-term strategy

The fact that the rules of the game 

to rethink the way they play. 
Performance will be a matter of 
resilience in order to meet the 
planetary boundaries in terms 

business strategy. It is time to 
embrace the return of long-term 
strategic planning to weather the 
turmoil ahead.

Economy of scarcity: With 

are inevitably forced to reconsider 
the way they envision the economy 

only a few elements have recycling 

smaller number can be recycled 
at 75%37

elements cannot be recycled or only 
recyclable to a very limited extent. 
This means that a large range of 
materials are used in products and 
immediately thrown away with no 
solution for recovering them. At 

to anticipate the potential depletion 

materials in a not-too-distant future. 
According to a study from USGS38

current growth and the consumption 
rate will lead to the depletion of 
most elements used in the current 

– within the next 30 years. Failing 

notably through R&D investment for 
alternative materials and processes 

This economy of scarcity will trigger 
the shift from a Business of Volume 
to a Business of Value.

New performance measures: 
Steering the transformation to 
deliver the long-term strategy 

models and governance are 

KPIs is key to measuring the success 

new relations with investors and 

investments alongside long-term 
ROI. According to Jules Coignard 
Co-founder of Circul’R (a start-up 
connecting companies to develop 
circular economy solutions), 

executives in large organizations 

Traditionally, ROIs and dividends 
are calculated in the short term 
(quarterly) whereas circular models’ 
results are generally achieved in 
a longer-term.” 

That’s why, many companies like 
Carrefour or Holcim have indicators 
at group level on which variable 
remunerations are indexed, from the 
CEO down to operational managers. 

Source: USCS (2011 data), Barclays Research.  

Reserve depletion in the next decades
at current growth rate

2020 Hafnium      Antimony      Strontium

2060 Rhenium

2030 Lead      Gold      Tin      Chromium      Zinc      Silver

2040 Cadmium      Zirconium      Bismuth

2050 Boron      Copper      Tungsten      Nickel      Manganese
 Niobium      Mercury

2070 Yttrium      Iron ore

2080 Cobalt

2090 Beryllium      Graphite

2100 Uranium      Titanium      Aluminium      Tantalum

Decade for reserve depletion at current growth rate
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Magali Anderson 
Chief Sustainability and 

“Today 60% of the infrastructures 
that the population will need in 30 
years do not yet exist, it will be 
necessary to build the equivalent 
of one New York City per month 
to face the acceleration of 
urbanization. The concrete market 
is going to boom, so we can’t 
continue to operate as we are 
currently doing.” 

CHIEF SUSTAINABILITY AND INNOVATION OFFICER AT HOLCIM

What makes 
circular economy a 
strategic topic to 
address at Holcim?

only a key to tackle environmental 

anchored in the core of the 
company’s business. We have 
started our transformation some 

emphasis on circular economy due 
to resource and environmental 
critical matters. From a business 

population is expected to keep 

to additional construction needs 
and therefore cement. Being aware 

that the total build environment is 
responsible for 37% of the global 
CO2 emissions (1/3 of it is related 
to the construction phase and the 

have the responsibility as one of the 
main providers to rethink the way 
we produce in order to decrease the 
sector’s environmental footprint.

of tonnes of waste from various 
sources to generate cement that 

ambition is to reach the 100 million 
of tonnes landmark by 2030 to 
continue to reduce our dependency 

beyond Construction & Demolition 

looking for decades to develop 
new capabilities in municipal waste 
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collection where the regulation 
permits it. Leveraging what urban 
mines in developed economies can 
provide is the key to accelerate this 
transition to use waste as the main 
resource. 

We also put product at the core 
of our strategy to increase our 
circularity and the use of recycle 

performance as new ones.

How is your 
circular economy 
strategy 
implemented in 
practice?

Circular economy is integrated in 
the corporate strategy with a long-
term view. In the implementation 

recalibrated thanks to processes 
that integrate recovered waste from 
the design phase and that encourage 
the use of recycled water and waste 
as a source of energy. 

Holcim is working on the set-up of 
entirely new ecosystems as local 
as possible to recover waste while 

“We have the 
technology, the problem is the access 
to the resource in terms of supply 
chain, the idea is not to go looking 
for waste located 2000km away. 
We’ve also been continuously creating 
plants with co-processing solutions so 
that waste is used at the expense of 
fossil fuels which allows us not only 
to reduce our CO2 emissions by 30%, 
but also our exposure against energy 

80% of R&D investments are 
dedicated to Sustainability which 
for instance helps to develop 
construction materials with greater 
recyclability that keep the same 

properties. This enabled Holcim 

carbon cements integrating as 
much recycled waste as possible. 
“One of the main problems is that 
innovation is moving faster than 

ourselves held back by regulation 
and standards in the development of 
innovative products with a positive 
ecological impact, such as the re-use 
of construction demolition waste in 
cement which is only allowed on the 
Swiss market.” 

To ensure circularity objectives 

a sustainability and innovation 
culture across the enterprises with 
dedicated governance and KPIs 
to incentivize decision-makers 
and monitor progress. “Since the 
announcement of our new 2025 
strategy in November last year, we 
have as many sustainable indicators 

executives’ variable salary depends 
on long-term performance measures 
that are linked to sustainability with 
25% of it is focused on water, 50% 
on CO2 emission and 25% on circular 
economy.” 
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2- Product design is 
the cornerstone of 
the circular strategy

The eco-design phase is crucial in 
implementing a circular economy 

of more environmentally friendly 
products. It aims to maximize 

while minimizing associated social 
and environmental costs. This is 

drives up to 80% of a product’s 
environmental impact over its 
lifecycle39. It is the starting point in 
enabling the circular transformation 
for scalable outcomes. According to 

organizations to ensure that the 
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sustainable design addresses future 

evolving consumer demand. It also 

competitors and the development 
of new opportunities for long-term 
success.

Products must respect sobriety 
frameworks to extend value 
through multiple lives 

Designers need to apply a set of 
guidelines and principles aligned 
with the sustainability objectives 

operational and consumer 
expectations. This means having 

the usability and the recoverability 

design theory to practice implies 
bringing together stakeholders 
with various expertise (digital 

product design with conception 
methods and manufacturing 
processes.

Sobriety: Designing products with 
resources that consume less energy 
and water and generate less waste 

use. Research must accelerate to 

provide rapid access to safe and 
environmentally friendly materials 

recyclable) that will encourage 
businesses to move away from the 
use of hazardous components like 

pushing organizations to integrate 
a fair percentage of secondary 
resources as part of their products 
composition to reduce the impact 

has invested in eco-design pots and 

recycled aluminium. They measured 
that this reduces the carbon impact 
at the end of the production line by 
60%41.

Dematerialization: Dematerializing 

variety of materials. Additive 
manufacturing provides a great 
opportunity to build lighter 
components with lighter materials 
or even to produce tailored spare 
parts to encourage repairing 
practices. 

Modularity is essential to ensure 
life extension and end-of-life 
management of products since 
it facilitates disassembly and 
reassembly processes. Using parts 

improve product reusability. 

Durability is all about designing 
products whose performance is 
assessed primarily in terms of their 
resilience. Developing long-lasting 
products is a major challenge for 
designers that want to extend the 

replacement rate. 

Recoverability: Depending on the 

companies may decide to develop 
a product strategy that applies 
recoverability levers favouring 
an extension of product lifespan 

perishable and widespread products 
like food or cosmetics). With 

solutions that can activate all the 

estimated to save 80-95% of 

of life compared to a new product 
(the number of life cycles can vary 
from two to nine lives)42. That is why 

the circularity level of their +9500 
products, so that they can be reused, 
repaired, disassembled and recycled 

43. As 
a next step, they are now proposing 
a new business model to rent 
furniture44. 

Recyclability: Encouraging 
mono-material options and lowering 
the number of components and 
materials helps mitigate the level of 
dependency on suppliers and makes 

and environmentally feasible. Such 
practices can massively facilitate the 
recycling process by accelerating 
sorting processes and applying 

 
of the recycled output is increased.

Connected products to deliver 
superior value

The deployment of digital and 
physical technologies has enabled 

products that can create but also 

Digitization helps strengthen the 
value of a company’s asset portfolio 

‘products + services’. Leveraging 
connectivity and the power of 

helps harness the full potential of 
servitization to deliver superior 
value.

Enhanced customer experience: 

customer experience in terms 

software development creates 
more features over time and 
continuously improves the product’s 
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customer experience and being sure 
to match consumer expectations 

automotive sector has undergone 
a profound change driven by digital 
transformation to improve the 
global driving experience. The shift 

has led manufacturers to adapt 

the sentimental connection with 
customers at the centre of their 
value proposition. A wide range of 

implemented and updated by 
software applications. Similar to 

OEMs to continuously improve their 

respond to current market needs. 
As an example, in 2019 Volkswagen 
announced its goal to boost their 
competences in innovative software 
development, automated driving 
and user experience by 202545. Also, 
its new car software unit, labelled 
CARIAD, focuses on in-house software 
development expertise, with the 
ambitious target of achieving a single 

all the basic functions in all their 
vehicles46. 

Predictive maintenance: Embedded 

the generalization by Cloud and 

of large volumes of data in real-time. 
Intelligence leveraging sensors helps 
to assess product and infrastructure 
health and detect breakdowns in 

preventive maintenance capabilities 
into product design is a key factor in 
extending the life of products. 

Update and upgrade: With the 
pressing consumer demand for 

are evolving on the lines of the 
smartphone. This means that the 

but the software can be updated 

but more importantly boosting the 

product’s appeal at the same time 
and thus extending the customer 
experience as systems evolve. 

Accelerated dematerialization: 
Digital technology has enabled 
the dematerialization of a large 
number of processes over the last 

in the carbon and material footprint 

business processes). In the same 

can step up their environmental 

with circularity and the urgent need 

and serves as a catalyst for digital 
transformations of a similar kind.

Continuous product enhancement: 
Access to data in the use phase 
leveraging connected products 

foster innovation and new business 

patterns of product use or of 
defection using Product Lifecycle 
Management (PLM) tools can drive 
continuous product improvement 
based on real-world information 
that the design team can integrate 
into the process and its virtualization 
tools. 

Traceability and digital continuity: 
As circular products are designed 
to last longer and to be reused 

traceability capabilities (such as 

to operationalizing circular business 
models by preserving all the 
necessary information throughout 
the lifecycle. Deploying reliable 
digital continuity for products 

enables to scaling up of collection 
processes for closed-loop supply 

tracking (that can also help address 

predict future consumer demand. 

of manufacturers are struggling 
to ensure “digital continuity” 
throughout product lifecycles47. 
This explains why the European 
Commission plans to introduce 
a “digital product passport” to 
boost the circular economy as part 
of its new Circular Economy Action 
Plan. The sectors in which this will 
be applied initially are consumer 

intermediate products” such as 

untapped value sits 
between end-of-use 
and recycling 

Making the most of the circular 
economy means staying at the top of 
the value hill for as long as possible 
(cf. Value hill framework in section 

• Increase in product value and 

which also mitigates raw material 
dependency due to lower 
production needs.

• Easier exploration of new business 
models relying on long-lasting 
client relationships.

the right processes and mechanisms 
to avoid product and material 
depletion between end-of-use and 

untapped values lies compared to 
the linear model. The real challenge 
is to develop manufacturing chains 
that can integrate used products 
and waste in the same way as it 

to create operations that cater 
for product interactions that are 
decentralized as regards the rest 

Considering the investment this 

identify the recovery strategy 
that best matches the products’ 
characteristics. 
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Lay the operational foundations to 
close the loop

Regional capabilities for 
operational resilience. The recent 
succession of logistical tensions 
has highlighted that the global 
supply chain as we know it today 

solution to meet the challenge 
of new circular business models. 

alternatives that can balance 
production and supply chain 
capabilities with new consumption 
patterns. This transition will be 
a long and expensive journey but 
is vital in ensuring business agility 
and resilience in an economy that 
will continue to be disrupted and 
increasingly deprived of resources. 
Governments and multinationals 
have launched reindustrialization 
schemes that aim not only to 

for activating the reuse and recycle 

cluster major production segments 
in a handful of sites within key 
trade blocs and then export certain 

order to mitigate risks. The biggest 

recycling should take place.

Technology and data enablement. 

it has constantly sought to improve 

order to produce more and faster. 
Technologies have now reached 

support the various sectors and 
industries in their large-scale 
digitization in support of circularity. 
Digital technology can link the 
various components of the linear 
value chain to transform them into 
a circular one. Across the entire 

stage with the highest potential 
as it currently concentrates more 
than 95% of a product’s carbon 
emission impact48. In a tech-

harness the potential of data gain 

transform manufacturing operations 
has already reduced waste by 15% 
over the past two years49

data leaders achieve 22% more 

their sector50. Although technology 
is not a miracle solution for tackling 

allies for accelerating the transition 
to a more sustainable world. By 

lapse time (and therefore energy 

products wherever applicable. In 

Industry 4.0 to serve the circular 
economy.

Supply chain optimization: The 

and AI/ML plays an integral role 
in adding intelligence to supply 
chain facilities to help solve highly 
complex optimization problems in 

via predictive maintenance. This is 
done with the help of sophisticated 
algorithms and sensor technologies. 

Advanced supply chain data 
analytics: 

for advanced data analytics in the 

data in conjunction with external 
macroeconomic data or other data 
sources. This helps provide an end-

incident monitoring and solutioning.

Factory automation with 
robotics: Robotics leverage 
factory automation by engineering 
repeated manual processes at 
greater accuracy and speed than 

reduced with improved automated 

manufacturers use automation 
as the centrepiece of their 
sustainability operations and other 
data-driven solutions are yet to be 
exploited.

Virtualization and modelling 
with digital twins: The next-gen 
supply chains are powered by digital 
twins that create a virtual replica 

processes. The digital version can 

optimize all aspects of its physical 
twin. Digital twins of factories that 
are part of the same supply chain can 
be connected to lead and optimize 
operations at a system level. 

Product collection as a preliminary 
step. Capturing products before 
they are discarded is critical in 
enabling organizations to close 
the loops and thus create added 
value in the circular economy. When 

collection process is particularly 

closer client relationships to 

products are used but also implies 
making the collection process as 
convenient as possible for the end-

• Combine traceability and Product 
Lifecycle Management (PLM) 
tools integrated during the design 
phase to track the interactions of 
products as they are used. More 

total data visibility and a single 
source of truth that facilitates 
the secure sharing of data on 
products from origin to end-of-

sensor-based technologies (5G/
IoT/Edge Computing) enable the 

information in real time through 
sensors. These connected objects 
and infrastructures allow for the 
deployment of tracking systems 

collection.  
 
E.g., Stellantis is working to 
enhance their referencing, 
traceability, and accessibility of 
returned spare parts to renovate 
vehicles. This initiative has so far 
enabled savings of up to 80% of 
new raw materials and reduced 
energy consumption by 50% when 
producing refurbished engines.
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Open-loop recycling 
(i.e., downcycling)

Closed-loop recycling 
(i.e., upcycling)

Recycling
methods

• Product can be recycled back 
 into its original material state

• Recycled aluminium from
 a beverage can is used to 
 produce another beverage can

Example

• Product will be recycled into 
 other types of products

• Recycled plastic from bottles
 is used for another product 
 with degraded functions

upcycling and downcycling

Mechanical recycling 
enhancement. When products 

means that all the other recovery 
strategies that may have been 

not viable. The amount of products 
and processed materials available 
in our environment turn waste 
streams into what we call an “urban 

of associated dynamics that mean 

on the type of materials to treat. 

This is why further investments are 

of waste management facilities 

working on: 

• Collection systems that assemble 
larger volumes of waste to make 

in the section III.2.4).

• Sorting capabilities that leverage 
technologies to enhance 
dismantling and separation of 
materials that are not compatible 
in the same recycling process. 
Optimized sorting helps 
recuperate larger volumes of 
waste and increases the overall 

at the end of the chain. Having 
products where the mix of 
materials is easily separable is 
key to the recycling outcome. 
Technologies such as robotics can 
help to perform more extensive 
collection and sorting operations 

etc.).

• Processing treatments to deliver 
recycled materials of a higher 

manufacturers for reinsertion 
into the economy. It is the role 
of regulators to ensure demand 
for recycled materials meets the 
supplied volume by imposing 
a minimum percentage of recycled 
materials in product design per 
product type.

E.g. Stellantis is developing 
a production process that takes 
easy dismantling and recycling 
into consideration by limiting 
the diversity of materials to avoid 
the loss of quality associated with 
mixed compositions.

Enable reverse logistics to make 
products reusable

Reverse logistics are the operations 
that move goods from customers 
back to the sellers or manufacturers 
for the purpose of securing added 
value from products and materials 
that are available on the market. 
This covers activities such as 

reuse or remanufacturing. In 

challenging for multiple reasons 
such as the unsteady supply of 

to standardize across the range. 
Items that are too deteriorated 
and do not meet economic criteria 

organizations need to work on 
the business model to ensure that 

product category and depending on 
their deterioration level. From the 

business leaders indicated that 

starting with the development 

• Due to the geographical 

local networks and ecosystems 
embracing all stakeholders in 
the value chain are being created 

etc.). This paves the way for 
an operational approach to 
the collection and sorting of 
goods with the potential for 
reintroduction into the economy. 
Whether companies want to 
insource or outsource this process 
depends on whether it represents 
a strategic opportunity they can 
implement. 

Minimize waste throughout the 
lifecycle 

Scrap reuse/co-product. Although 
scrap reduction has always been 

represents a valuable substitution 
resource that suppliers can leverage. 
Scrap generated during the 
production process is relatively pure 

materials or almost. Deploying the 
right technology stack can facilitate 

order to re-insert it into the earlier 
stages of the process. 

Defective product reworking. 
The aim here is to create a loop by 
linking design–production–logistics 
together so that defective products 
can be easily reworked during the 
manufacturing process. This means 
setting up checkpoints in the chain 

and reconditioning of a product at 
any point in the assembly process. 

are reused in the production 
chain by repairing them through 
reverse engineering. In the event 

would make it possible to identify 

to optimize reuse at the lowest 
possible cost and in the shortest 
time possible. From the product 

essential to think not only about 

disassembly processes.
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materials and/or processes. In 

to be good at everything but need 

of all. 

Global supply chains are perceived 
as too sophisticated and not 

logistics (updating processes in 
global supply chains can take 
from 6 months to 2 years). This 
explains why industry players tend 
to invest in dedicated regional 
facilities in strategic areas that are 
smaller in size and where recovery 

technologies can be applied to 
develop digital lean remanufacturing 
facilities that can perform recovery 
activities at speed and scale. For 
instance, Apple has developed fully 
automated disassembly lines equipped 
with robots with 29 arms able to 
dismantle a discarded iPhone in 11 
seconds and separate its components 
into reusable materials (results: 61 
million pounds of reusable materials 
captured for a value of $40 million)51. 

returned products to optimize 
dismantling and thus increase the 

relying on blockchain can be 
updated with the last information 
on the reconditioned product (for 

set of standards from the design 
phase of certain products will 
provide a reference framework for 

the after-use phase of the lifecycle.

product type and the customer 
segment. The feasibility of recovery 

repairability of the product (covered 
in the design phase against market 

manual support. Organizations are 
therefore developing networks 

remanufacturers either in-house 
or via external partners to ensure 

& material specialists in regions with 
high client concentration (like in 
China and in the US) to guarantee 

and experience to their clients when 
repairing/remanufacturing luxury 
goods while limiting the emissions 
generated by transport. 

4- Beyond extended 
enterprise: an ecosystemic 
transformation 

Since 65% of consumers expect 
organizations to be accountable 
for products even after they have 

they are handled responsibly and 

“when” organizations will adopt 
circular models52

no single organization that owns the 

of goods within any industry to 
deliver this transition alone. The 
role and responsibility of businesses 
will therefore evolve to address the 

a whole. This means that they need 
to create new ecosystems that 

develop industry standards in 

and establishment of applicable 
regulatory frameworks. This will 

from both horizontal and vertical 
value chains to create meaningful 
ecosystems to ensure industrial 

industries will be created from 
scratch following the same principles 
(e.g., for electric vehicle batteries).

Extended Producer Responsibility, 
the adoption of a new corporate 
purpose

Corporations must rethink their 
strategy and their legacy value 
chains to unleash the true potential 
of the circular economy. This entails 
an evolution of their overall role and 
responsibility as well as partners 
engaged in their ecosystem to 
achieve their vision about circularity 
and sustainability. Policies on waste 
management and circular initiatives 
have received particular attention 

in the last few decades to reduce 

and this has led to the creation of 
a new approach called Extended 
Producer Responsibility (EPR). 
This is a mandatory step towards 

with measurable tools that can 
be deployed within and between 
sectors.

“The circular economy must include 
the entire value chain. Manufacturers 
need to eco-design their products to 
enable easy repair and reuse and, in a 
second step, ensure easy selective 
collection, sorting and recycling. The 
circular economy calls for new 
economic models to remunerate the 
use or life span rather than the 
volume of products. French regulation 
with the extended producer 
responsibility model, European Green 
taxonomy and the upcoming 
European regulation on eco-design 
might be key steps for the circular 
economy including all lifecycle of 

products.” 

Anne-Valérie Goulard, VP Sustainable 
Development for SUEZ Recycling & 
Recovery France. 

an “environmental policy approach in 
which a producer’s responsibility for 
a product is extended to the waste 
stage of that product’s lifecycle53”. 
This legal initiative suggests that 
companies should bear the costs 
related to the pollution that 
their products engender. This 

then converted into measurable 
solutions in order to preserve the 

also implies including environmental 
considerations from the design 

as well as anticipating take-back 

contribute individually to general 

also delegate the operations 
to Producers Responsibility 
Organisations (PROs) and encourage 

sorting and processing of disposed 
products and materials. E.g., Citeo, 

by companies to take charge of the 
end-of-life of household packaging 
and paper, including recycling. The 
company has developed eco-design, 
collection, sorting and recycling 
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to a circular economy. This can 
involve collaborating with direct 
competitors to propose circular 
alternatives and foster innovation 
at scale. According to Violante 
Avogadro (Global Communication 

“
works in consortium with other 
companies in the sector to implement 
solutions together. For example, we 
are collaborating with Nespresso 
and other third parties on a project 
to improve used capsule recycling.” 

President Collection & Recycling 
at TetraPack) says that “TetraPak 
collaborates with other packaging 
converters and food and beverage 
companies to collect and recycle the 
carton packages produced. This is 

one company vs another, when 
choosing the collection bin in which 
to throw the empty package.” In 
addition to alliances on innovation 

a dedicated sector can partner to 
set industry standards to encourage 
the development and application of 
sustainable practices by the majority 
(such as the Flexible Plastic Fund 

brands, the Fashion Pact in the textile 
and beauty industries, the Sustainable 
Apparel Coalition in the apparel 
industry, or the EcoBeautyScore in the 
beauty industry).

Collaborative project 
development: 
contract awarding and operations 
tend to be segmented along the 

suppliers. The circular economy 

hand with all stakeholders in the 
value chain for better incorporation 
of environmental considerations 

and consumers. This leads to the 
creation of an open innovation 
ecosystem that can respond to 
the challenges of the next-gen 

partnering with ‘La Ressourcerie du 
BTP’ to perform on-site diagnosis 
of construction plants to identify 

demand to match the supply of the 
revalorized construction waste54.

Institutional project involvement: 
Similar to the importance of public 
participation in the governmental 

business community has a huge role 
to play. Participating in national and 
regional initiatives and decision-
making enable organizations to 
anticipate and steer the future 
regulations to make sure they are 
adapted to the industrial reality. 
They also provide accurate data from 
their operations to give decision-

operate as a way of accelerating the 
adoption of circular practices. For 

endorsed a historic resolution in 
March 2022 to end plastic pollution 
and forge an international legally 
binding agreement by the end 
of 202455

contribute to the implementation 
of the roadmap by addressing the 

governance and monitoring 

partnerships to ease the access to 

expertise.

Local cross-industry initiatives: 
As explained in the previous section 
on the new responsibilities for 

promotes the creation of systems 

number of actors in the value 

revalorization). One of the most 

sectors located in similar industrial 

of environmental impact through 
the mutualization of operations56. 
The collaborative support that 
emerges from industrial symbiosis 
stimulates the development of 
a circular economy with a closed-
loop industry chain. For example, 
the Yeji economic development zone 
achieved incredible results between 
2014 and 2017 with a 2.8% increase 
resource output rate, a 60% increase 
in the comprehensive utilization rate 
of industrial solid waste, and a 100% 
increase in the reuse rate of industrial 
water.

services thanks to the mutualized 
action of its clients who were behind 
the creation of these solutions, and 
in partnership with local authorities 
as well as sorting and recycling 
professionals.

promotes collaboration and the 
creation of new alliances aiming to 
improve the circularity of products 

management (see detail below). 

industries have recently been 
aligning on repairability and 
recycling indexes to ensure 

environmentally and economically 
viable for producers. Beyond the 

industrial actors are urged to 
encourage education and training 

and society) to optimize the 
operationality of these after-sales 
activities. EPR systems apply to 

and have been proven extremely 

WEEE and batteries have increased 
from almost 0 to 53% and 49% 
respectively over 20 years.

A new partnership and 
collaboration model is needed 
to scale up

Closing loops and rethinking 
the ways of generating both 
environmental and economic value 
is pushing industrials to widen their 
vision and to secure a new position 
within the business community. 
The central idea of collaboration 

of individual competences to 
develop general standards and 
new practices that accelerate the 

Partnerships act as an enabler to 

optimisers for supply chains.

Industry coalitions & consortiums: 
Establishing a common industry-
wide approach to address the 
challenges involved in the transition 

36 Intelligent Industry: The rise of circularity | 2022



Collaboration with start-ups and 
academics: Generating disruptive 
innovation and thinking out of 

or external vision. Academics and 
entrepreneurs are both drivers 

adaptability. They also make it 
possible to explore innovative 
possibilities while conducting 
feasibility studies at a reasonable 

look at partnering with academics or 
start-ups to cover value proposition 
and expertise gaps within their 
circular value chain. For example, 
the French food and beverage brand 
Danone through its fund – Danone 
Manifesto Ventures – invests in food 
technology start-ups like Phenix to 
combat food waste.

Data sharing practices are yet 

The extension of the value chain 
and the increased interaction with 
partners calls for the deployment 
of intelligent support and services 
to connect the players in a new 
ecosystem. The ultimate objective 

traceability and transparency across 
the range to be able to deliver 
a richer customer experience and 
drive new revenue streams for 
organizations. By leveraging data 

communication can be orchestrated 
between actors in order to:

• Facilitate the integration of 
market intermediaries. 

• 

•  Monitor primary and secondary 

supply and demand in real time.

• Anticipate volumes per material 

redistributed.

•  Collect data that can be leveraged 
for the creation of business cases 
in order to obtain additional 

5- Innovation as a lever 
to achieve circularity 
at speed and scale

In order to secure their business 
continuity by fully deploying circular 

reduce their dependency on scarce 

meet these new expectations and 

to implement circular economy 

chain needs to change. From 
designing products to include new 
functionalities to their end-of-life 

circular economy to guarantee an 
economically viable model. This can 
be addressed by leveraging; 

• 

etc.) technologies to develop 
reusability solutions in product 
design and operations.

• Biological technologies 

create alternative materials and 
accelerate the standardization of 
chemical recycling.

Being able to deliver this long-
term strategy therefore implies 
positioning R&D and innovation in 
such a way as to meet environmental 
targets while maintaining the 
business pace. According to David 
Brussa, Global Total Quality and 

“human factors are enablers for 

innovation is the propeller.”

Accelerating circularity with 
physical and digital technologies

Product augmentation with the rise 
of softwarization: As mentioned in 

of digital and physical technologies 

leveraging connectivity to deliver 
superior value such as an enhanced 

or traceability and digital continuity. 

that respond to the challenges of 
circularity need to be considered 
from the design phase to optimize 

recoverability. Coupling modelling 
technologies with product lifecycle 
management technologies improves 
the ability to develop better 
products faster and accelerate 

which can be used for reporting 
obligations – such as metrics to track:

• 

used).

• 
collected for recycling).

• 
materials that are reused).
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Antoine Robichon 
Deputy CEO and COO at Citeo

“No single actor possesses 
significant waste flows and volumes 
to operate on its own. Circular 
solutions are economically and 
environmentally viable leveraging 
more collaborative ways of working 
through partnerships or joint 
ventures with peers from their 
sector and beyond.” 

DEPUTY CEO AND COO AT CITEO

The current value 
chains are not 
adapted to circular 
ways of doing. 
How does it need 
to evolve?

Maximizing capabilities to deliver 

be executed by one company due 
to the inherent complexity of this 
concept and the wide range of 
topics that needs to be addressed. 

“the development of circular 
economy practices at scale require the 
implementation of new ecosystems 
integrating all actors involved in both 

vertical and horizontal value chains 
in order to mutualize the materials’ 

. We need to explore new 

competitors that become partners 

academics and experts to develop 
new groundbreaking technologies. 

the full potential of circularity 
starts with a responsibility that 
is refocused on industrial actors 

all those who intervene during 
the product lifecycle. “Citeo, in 
collaboration with Adelphe, has set up 
Tree, an on-line digital tool based on 

for companies to evaluate the 
recyclability of their packaging in 
order to encourage them to reduce 
household packaging pollution at the 
origin and improve recycling.”
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What should be 
done from a legal 
perspective to 
support these new 
ecosystems?

The current situation shows that 
the regulatory framework should 
be rethought in collaboration with 
the industry in order to better 
consider its real-life applicability 
for each sector. Companies need to 
be involved in the making of these 

who understand best the subtilities 
of their products and processes. 

that are mutually shared for supply 
chain and logistics processes 
would facilitate downstream 

interaction between all parties. “The 
objective is to let industrial actors 
organize themselves through an 
incentivizing regulatory framework 
that sets standards in the use of 
virgin materials at the beginning 
of the chain and the recyclability 
of packaging and products at the 
end of the chain”
positive regulation will give better 
tools to the actors to succeed in 
their transformation to encourage 
product reuse and recycling. It 
is the role of regulators to work 
collectively with organizations to 
set those indicators that enable 
to monitor progress and measure 

through a same lens.

What will be the 
main catalyzers for 
circularity in the 
coming years?

Both the adoption of the newly 
established standards by most 
actors within sectors and a new 
leadership mind of executives mixing 
business singularity and cooperation 
sectors will facilitate and accelerate 
the implementation of circular 
models. It can be an even stronger 
lever if we accept that in order to 

functional properties should be 

a circular economy. The future will 
probably show simpler products 
that are easily interchangeable and 
repairable allied with new business 
models. 

the reuse will be developed when 

recycling will be supported by 

biomaterials and chemical 
recycling solutions. This will foster 

reduction of hazardous material 

recycling capabilities economically 
and environmentally across a variety 
of products.
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Antoine Bagur 
Founder of Circular X at 
Recommerce Group

“For retailers who 
recently experienced 
products shortages, 
a second-hand model 
enables to create a 
new supply chain”. 

FOUNDER OF CIRCULAR X AT RECOMMERCE GROUP

How is Circular 
Economy 
transforming the 
value chain? 

The circular economy is evolving 
from a simple matter of recycling 
materials at product’s end of life to 
a new paradigm of reusing products 

them new lives. This economic 
switch has recently speed-up 

factors: clients’ demand asking for 

by making additional business in 

via dedicated sustainability 

programmes). Second life models 
will also push for a more sustainable 
product design to prepare products 
for multiple lives. It may also drive 
clients to accept less customization 
of their products to simplify the 
refurbishment process.

Circular Economy by giving several 
lives to a given product presents 
the opportunity to reduce resource 

dependency and the product’s 
carbon footprint. For retailers’ 

experienced several products 

through the implementation 
 

create a supply chain with its 
 

the tensions in the standard 
supply chain.
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New supply chains will be more 
local. Where the sector and the 

are already working to build local 

greater resilience and generating 
lower impact. In the building sector 

assembled elements. But the future 
will be to have extended this local 

with new circular supply streams 
with customers to buyback used 

refurbish them to start their second 
life. CircularX is a SaaS platform 
aiming at promoting and easing 
circular loops on products through 
the interconnection of retailers and 
industrial refurbishment players.

How to bring 
those new second-
hand business to 
the market?

1. Network & partners. Circular 
model implies building new 
networks through all actors: 
logisticians who will collect 

will endorse the products 

players who will strengthen 
product testing or repair. 
A key challenge is to build and 
orchestrate this new network 

the collective target to reduce 
the distance products will 
travel. Companies can leverage 
their own capabilities and those 
from their partners to create 

through after-sales services 

necessarily have the capacity 
to carry out maintenance for all 

sites. This is why building an 
ecosystem with new partners is 
critical.
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2. Quality. The key for a successful 
second-hand business model 

of reconditioning. Within 

independent authority that 

and standards’ application from 

customer’s trust.

3. Marketing & Go-to-market. 

right message to drive this 
mindset shift. A great marketing 

right information at the right 
time to customers in order 

products’ buybacking schemes 
for retailers.

rely massively on second-hand: in 

market weights for 70% of the sales. 
Circular Economy has an enormous 
potential. For the retailers we are 
working with in the Consumer goods 

approximatively 2% of their sales. 



Smart processes and operations, 
including product design: Scaling 
up circularity implies developing 
expertise in data technologies 

control and traceability of assets 

and services throughout the 
entire lifecycle. As mentioned in 

have reached a level of maturity 
and interoperability to be able to 

or factory automation with robotics. 

recycle) by massifying automation 

support innovation at scale in 

virtualization tools like product 

prototyping have received particular 
attention recently. These tools help 
make the design as lean as possible 
while taking into consideration 
the factors of circularity and their 
implications during the entire 
product lifecycle. They also play an 

which helps reduce complexity 
in operations. Coupled with AI/

automate and optimize supply chains 

components and products using 
the minimum amount of resources 
is made easier and faster with 3D 
printing for technical products.

E.g., Through its PEHB project (i.e., 
Positive Economy Hybrid Building), 
Bouygues Construction exploits 
the capabilities of virtualization 
technology (like Building Information 
Modelling – BIM) to optimize 
operations during the design, 
construction and use of the buildings. 
This encourages the implementation of 
circular economy practises throughout 
the building lifecycle, leading to 

creation.

Chemical recycling: Chemical 
recycling is a formidable weapon 
in tackling the pollution of certain 
products and materials at end-of-
life. It overcomes the limitations of 

mechanical recycling and maximizes 

waste generation more than doubled 
between 2000 and 2019 to reach 353 
million tonnes: only 9% of it is being 
recycled while 22% is ‘mismanaged’. 

uses from packaging to pipes in 
the construction sector. This makes 

fully using mechanical recycling 

latest Polyvia report57

global chemical recycling industry 

particularly in Europe.

E.g., Eastman invested €850 million 
in France to build the world’s largest 
molecular plastics recycling plant with 
the objective of recycling 160,000 
tonnes of plastic waste per year 
(including textiles). 

E.g., Loop Industries’ depolymerization 
technology transforms PET plastic 

previously unrecyclable, into virgin-
quality building blocks. This process is 
also based on a low energy intensive 
process.

Achieving circularity at scale means 
adopting a holistic approach 

that the holy grail in the circular 
economy is a shift away from the 

to develop small loops that 

components and raw materials 
over the longest period of time 

As mentioned by Marie-Claire Daveu 
(Chief Sustainability and Institutional 

away from the conventional model of 
“take-make-waste” is not only about 

life of resources and products. Our 
circularity approach is completely 
aligned and in tune with our climate 
and biodiversity strategies. The 
three work together to create our 
framework for action.”
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Case study: 
Renault’s 
Re-FACTORY 

economy factory dedicated to 
mobility between 2021 and 2024. The 
objective is to achieve a negative CO2 

network of multisectoral partners 

The Re-FACTORY is structured 
around four interconnected and 
complementary activities:

•  Enable vehicle lifecycle 

parts and materials within the 

during use).

•  RE-energy: Develop the potential 
of applications arising from 
electric batteries (throughout 
their lifetime) and new energies to 
an industrial scale. 

•  RE-cycle: Promote the supply of 
parts and materials in short loops 
and integrate a growing share 
of recycled or reused materials 

•  RE-start: Enhance and develop 
industrial know-how and 
accelerate research and innovation 
in the circular economy leveraging 

centre facilities.

vehicles are now conceived so that 

individuals can rent Renault or 
Dacia electric vehicles that can be 

for periods ranging from a few hours 
to one month. Home charging costs 

solutions. 

• 
vehicles by September 2021. 

• 
batteries per year by 2030.

• 
electric vehicles per year in 2024. 

•  Second-life batteries sold by 
Renault between 2021 and 2030 
will deliver 200 mwh per year.

© OMG
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Florence Verzelen 
Executive Vice President in 
charge of Industry, Marketing 
and Sustainability, Member of 
Dassault Systèmes Executive 
Committee

“New technologies like the digital 
twin are revolutionizing our ways 
of working in bringing all the 
stakeholders to work together. 
The de-compartmentalizing of the 
conception allows to take a 
significant step towards eco-
conception.”  

EXECUTIVE VICE PRESIDENT IN CHARGE OF INDUSTRY, 
MARKETING AND SUSTAINABILITY, MEMBER OF DASSAULT SYSTÈMES EXECUTIVE 
COMMITTEE

What is the next 
techno-revolution?

Innovative technologies like digital 
twins or the digital passport will 
allow companies to take a big 
step forward in promoting the 
traceability and recyclability of 
their products. 

Achieving state of the art in 

But it is clear that this type of 
technology is the future of circular 

technology allows the constructor 
to optimize the design of its product 

multiplies its capacity to run tests to 

parts. The digital twin also allows to 
integrate the dismantling process 

to answer the ultra-customization 

waste.

This technology is also revolutionary 
in creating new ways of working: 
with the one single source of truth 

chain to work and communicate 
simultaneously on the product. “The 
decompartmentalizing of the design 
phase allows the software engineer, 
the mechanical engineer, the designer, 
to work in synchronization. They 
can understand the implications of 

sustainability, and compatibility with 
the logic of the product as a whole.”
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What are the 
enablers to 
accelerate the 
development 
and use of these 
technologies?

There is a high demand for 

problematics like resources 

Innovative technologies such as 
the digital passport are the future 
of traceability and strong enablers 
to monitor the carbon footprint of 

and anticipate its future lives. But 
the speed of the circular economy 
is very uneven depending on 

which a company evolves. There is 
a major stake in the coordination of 
all the actors and the communication 
inter-sector.

are constrained to take actions 

them a competitive advantage on 
the international scene when other 
regions will take same measures.

are already under high pressure due 

it is coming progressively.

“Innovations like the digital passport 
in Europe coupled with technologies 
like the digital twin allows to have 
a vision, from the design phase, of 
what will be the second, third, or even 
fourth life of the product.”

can rely on the constitution of 
an ecosystem. If there is a strong 

invest in technologies like Renault in 

to its competitors and accelerate 
circularity in the automotive sector. 
Another stake is to adapt to the 
degree of complexity of a sector. 

stages in production and after sales 

complex rethinking and remodeling 
of processes. 
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Investing in the bio-industry, 
the next frontier

The bio-industry has properties 
that can tackle issues at the 
two extremes of the lifecycle to 
overcome resource scarcity by 
inventing alternative materials and 
dealing with pollution (from plastics 
in particular) through solutions 
like biodegradable materials and 

the bio-industry is the next frontier 
in material selection and waste 

and new products with tunable 
properties. 

New biomaterials: Bio and synthetic 
technologies are used to develop 
better alternatives to materials 
and processes by miming biological 
processes at an accelerated pace. 
The development of new secondary 
materials has skyrocketed in the 
last few years with fast progress 
in bio-made materials produced 
by enzymatic and other biological 
engineered processes that can 

E.g., Dyecoo has invented a CO2 
dyeing process for the fashion industry 

waste during the process.

TetraPak has created a carton made 
from paperboard and responsibly 
sourced sugarcane-based plastic. 

an easy recyclable solution that 
also reduces CO2 emissions by 35% 
compared to standard packaging.

Chemical recycling: Chemical 
recycling is a formidable weapon 
in tackling the pollution of certain 
products and materials at end-of-
life. It overcomes the limitations of 
mechanical recycling and maximizes 

waste generation more than doubled 
between 2000 and 2019 to reach 353 
million tonnes: only 9% of it is being 
recycled while 22% is ‘mismanaged’. 

uses from packaging to pipes in 
the construction sector. This makes 

fully using mechanical recycling 

global chemical recycling industry 

particularly in Europe.

E.g., Eastman invested €850 million 
in France to build the world’s largest 
molecular plastics recycling plant with 
the objective of recycling 160,000 
tonnes of plastic waste per year 
(including textiles). 

E.g., Loop Industries’ depolymerization 
technology transforms PET plastic 

previously unrecyclable, into virgin-
quality building blocks. This process is 
also based on a low energy intensive 
process.

Achieving circularity at scale means 
adopting a holistic approach 

that the holy grail in the circular 
economy is a shift away from the 

to develop small loops that 

components and raw materials 
over the longest period of time 

As mentioned by Marie-Claire Daveu 
(Chief Sustainability and Institutional 

away from the conventional model of 
“take-make-waste” is not only about 

life of resources and products. Our 
circularity approach is completely 
aligned and in tune with our climate 
and biodiversity strategies. The 
three work together to create our 
framework for action.”
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Antoine Hubert 
President & CEO of Ynsect

“The key is to constantly 
challenge ourselves and 
our vision to offer the 
best possible alternatives 
to the market.”  

PRESIDENT & CEO OF YNSECT

What is the 
strategic vision 
behind the birth 
of Ynsect?

increase by 70% to face population 

agricultural land. To address this 

and sustainable solution to produce 
more food with less resources. 
They invested in insect farming to 
produce high-end insect proteins for 
animals and humans food. A system 

100 times less farmland than for 

foresee a rise in particulars’ demand 
in the next few years.

Ynsect disrupts the whole food 

to the plate. They complete the loop 

humans and plants. At the end of 

from food waste as a fertilizer. 

methanization for the regeneration 

respecting high standards. 

Ynsect has already prospered from 
its investments. They sold their 

have 150 millions $ of sales ongoing 
and a growth under discussion that 
is about 6 times the size of their 
current sales. This rapid growth 
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is the result of about a hundred 
millions of dollars invested. 

The major challenges now are to 
accelerate their production and 
improve their time-to-market to 
capture market growth. ”We now 
face the problematic of accelerating 
our production. Everything is sold, we 
need to increase our capacity and time 
to market. The challenge is really in 
getting to the next level of delivery.”

What are the key 
success factors 
to build and 
scale circular 
innovations?

There is a growing demand in 
the sector of alternative food in 

and legal maturity with a favorable 
context emerging following various 

more visible and important. But 
the cornerstone of a sustainable 
business strategy remains large 
investments in technology and 
research. 

constantly searching for new 
opportunities to innovate. “We had 
to invent everything with suppliers, 
service providers and public research 
labs: 10 years of research to achieve 
an industrial scale-up. A hundred 
million of investments to get to this 
stage.”

To secure the constitution of 

and it is built in consortium: several 
insects farmers have gathered in 
Brussels in order to join forces 
to work on the legislation with 
common priorities and ethics. All 
these actors are working together 

reduced because even though 

is still a lack of knowledge on how 
other waste categories can be used. 
That is why today Ynsect is strictly 
focusing on food leftovers and 

industry lies in a lot of knowledge 
production and evolution towards 

matters are still the top drivers. 
There is a key market opportunity in 

that will set the standards for this 
new economy.
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The way 
forward: how 
to accelerate 
your circular 
journey
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decreasing visibility of resource 

This is especially prevalent in an 
increasingly complex geopolitical 
situation combined with a need 
for more local economies and the 
development of a tailored consumer 
experience through servitization.

Whether industries are pushed 
by external threats or pulled by 

the circular economy will become 
a business imperative. As the level 
of exposure to these triggers will 

inherent complexity of manoeuvring 

to embark on this long journey now 
to avoid disruption further down the 

This systemic and complex 
transformation means integrating 
the circular economy at the 

a holistic approach combining 

business models. Over and above 

set out above lay the foundations 
for scalable solutions to achieve the 
goals of the circular economy in an 
increasingly challenging business 
environment.

“It is change, continuing change, 
inevitable change that is the 
dominant factor in society today. No 
sensible decision can be made any 
longer without taking into account 
not only the world as it is, but the 

THE WAY FORWARD: 
HOW TO ACCELERATE 
YOUR CIRCULAR 
JOURNEY
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world as it will be. This, in turn, means 
that our statesmen, our businessmen, 
our everyman must take on a science-

58” Isaac 
Asimov, “My Own View” in The 
Encyclopedia of Science Fiction, 1978.

Understand the 
market dynamics 

The circular economy is a complex 

necessitates market intelligence 
before getting started. This 
preliminary step is essential to: 

• Identify market trends. 

• Develop a broader understanding 
of the extended value chain.

• Embrace an ecosystem 
approach through an extended 

• Anticipate evolutions in the legal 
framework.

• Foresee newcomers that will 
disrupt traditional ways of doing.

E.g., Back Market, the electronics 
reconditioner and circular economy 
disruptor, recorded an increase in 
sales revenues from €3 million to €230 
million between 2014 and 201859, 
while reducing the carbon footprint 
for second-hand phones by 90% 
compared to new ones60.

of the long-term risks and the level 
of exposure to them is needed to 
anticipate the biggest challenges 
that businesses will face and at 
which timescale (notably in terms 

alternative processes and solutions). 

repercussions on the corporate 

• 
with indicators to monitor 
progress with the transformation 
and to facilitate decision-making.

• Steer the company’s trajectory 
with regard to this long-term 

and environmental objectives 
evaluated over a longer timescale.

E.g., BMW is launching new 
initiatives. Via its Circular Lab, the 
German carmaker promotes and 
stimulates circular thinking and 
shares awareness of new, sustainable 
courses of action. The group has 
also developed the I Vision Circular 
Prototype, a fully electric vehicle 
entirely made from recycled materials 
and fully recyclable61.

Set a circular economy 
ambition 

The circular economy is not one-size-

and accelerators that can be applied 
to develop circularity at scale are 
now known. After their preliminary 

need to set an ambition for 
their transformation journey. 
Successfully completing a circular 
economy transformation depends 
on the organization’s capacity to 
embrace a holistic approach that 
recognizes the interdependencies 

model dimensions all at once.

We recommend decision-makers 
leverage the Circular Economy 
Matrix suggested in this report to 
help select the initiatives that will 
bring most circular value for their 

are in their journey.

Product
design

Circular
Levers

• Design sobriety   
 (less energy/water/
 waste, use of   
 environmentally   
 friendly materials,  
 less functionality   
 for increased 
 usage).
• Design for   
 durability
 (long-lasting   
 products, 
 robustness) 
• Dematerialization 
 (lower size
 & weight, 
 mono-materials).

• Industrial 
 symbiosis (lower 
 energy and 
 material needs).
• Digital lean 
 manufacturing/
 remanufacturing 
 (supply chain 
 optimization, 
 advanced analytics,
 automation, 
 virtualization & 
 modelling).

REDUCE • Circular
 procurement 
 (recycled materials,
 biosourced & 
 biodegradable 
 materials).

• Product recovery 
 strategy (design 
 for life extension 
 and/or for 
 recycling).
• Modular design.
• Connected 
 products 
 (softwarization, 
 traceability, digital
  continuity).

• Industrial 
 symbiosis (waste 
 revalorization).
• Scrap reuse/
 co-product. 
• Defected product 
 rework. 
• Collection and 
 sorting.
• Reverse logistics/
 Closed loop supply 
 chain (repair, 
 dismantle, 
 remanufacture).

REUSE • Product sharing.
• Product-as-a-Service
 (software updates
  and upgrades).
• Extended life 
 businesses (repair, 
 refurbish, 
 remanufacture, 

• Reuse/2nd hand 
 platforms.
• Labels and 
 standards.

• Design for 
 recycling
 (dismantling, 
 recyclable 
 materials).

• Collection and 
 sorting. 
• Mechanical 
 recycling
 (dismantling,
 shredding and 
 breaking.
• Chemical recycling.

RECYCLE • Waste revalorization.
• Resource recovery.

Operations Business
models
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Secure enablers for 
implementation 

Once the vision is set and roadmap 

transversal enablers that will help 
accelerate their implementation of 
the circular economy:

Set the baseline and monitor 
progress: After having prioritized 
the initiatives that will bring 

system relying on dedicated KPIs 
should be put in place to measure 
progress with the transformation 
at corporate level. This needs to 
be mapped against the company’s 

materials that are reused)62. 

Shift organizational mindset 
and culture: The workforce 
must be prepared to embrace 
the change ahead and the top 
management needs to support 
dedicated communication and 
training programmes to educate 
people within the organization. This 
approach should foster a culture 
around the need to adopt circular 

responsibilities must be shared with 
a governance structure that make 
leaders and investors accountable 
for this transition by evaluating the 
company’s performance against 
longer-term objectives that go 

Stimulate innovation through 
multidisciplinary teams: To 
successfully develop circular 

to bring experts from various 

construction technicians). Building 
capacity around multidisciplinary 
teams is paramount for product 

designing circular products 
means connecting experts in 

engineering and manufacturing– and 
the same applies to all the initiatives 
listed in the Circular Matrix.

Create new collaborative 
ecosystems: Given the complexity 
and breadth of the challenges 
involved in implementing the circular 

to develop new partner ecosystems 
that match their circular ambition. 
This means integrating stakeholders 
from the vertical and horizontal 

and think tanks to accelerate the 
transition to a circular model.

Build long-term consumer 
relationships: Education is the 
starting point for a new consumer 
relationship in the circular economy 
era. Consumers need to understand 
the positive impact of their 
purchasing and user behaviours 
when engaging in circular practices. 
Traceability and transparency are 
therefore key to building trust-
based relationships and guiding 
these new consumption patterns 

all agree about consuming 

incentives to help close the loops. 

as developing services and solutions 
that embrace circular economy 
principles is a great opportunity to 
step up and extend the duration 
of the client relationship through 
additional touchpoints and an 
augmented user experience over 
time.

Leverage technology and data: 
It is all about a holistic approach 

where technology and data help 

and ecosystems in economically 
and environmentally viable circular 

everything starts with product 
design. This industrial revolution is 
spurred by the capabilities resulting 
from the avalanche of technologies 
enabling virtualization/modelling 

AI/ML).
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Benchmark of circular business models being adopted across sectors
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Contributors to the report

• Véronique Andriès, 
 

at ALSTOM 

• Kevin Eckerle, Director, 
ESG – Operations and 

PASS&HSE at BAYER

• Fabrice Bonnifet, 
Sustainable Development & 

Director at BOUYGUES GROUP

• Nina Stief, 
CSR Project Manager 
at CARREFOUR 

• Antoine Bagur, 
Co-Founder at CIRCULAR X

• Jules Coignard, 
Co-founder at CIRCUL’R

•  Antoine Robichon, 
Deputy General Manager at CITEO

• Florence Verzelen, 

Marketing & Sustainability at 
DASSAULT SYSTÈMES

• Kasper Nossent, 
Commercial Director at DYECOO

• Fabrizio Ruggiero, 
CEO at EDENRED 

Study panel distribution by industrial sector and geographical region

• Vincent Wong, 
Co-founder COO at ELECTRICFISH 

• Benjamin Michel-Wertheimer, 
Ex-Strategy and Development 
director at HESUS 

• Violante Avogadro di Vigliaon, 
Global Communication Director 
at ILLY CAFE 

• David Brussa, 
Global Total Quality and 
Sustainability Director at ILLY 
CAFE 

• Patrizia GATTI GREGORI, 
Director of Sustainable 
Development at KEOLIS 

• Marie-Claire Daveu, 
Chief Sustainability and 

 
at KERING 

• Magali Anderson, 
Chief Sustainability and Innovation 

• Jean Moreau, 
CEO & Co-founder at PHENIX 

• Zora Chung, 
Co-founder COO at REJOULE 
ENERGY 

• Hélène Macela-Gouin, 
Vice-President Strategy at 
SCHNEIDER ELECTRIC FRANCE

• Laurent Bataille, 
CEO at SCHNEIDER ELECTRIC 
FRANCE 

• Guillaume Dancer, 
Regional General Manager EMEA 
at SONDER  

• Sébastien Vilette, 
Circular Economy Business 
Development Director at 
STELLANTIS 

• Anne-Valérie Goulard, 
VP Sustainable Development 
at SUEZ RECOVERY RECYCLING 
FRANCE   

• Christine Levêque, 
Global Vice President Collection 
& Recycling at TETRAPAK 

• Clotilde Charaix, 
Climate Strategy Manager 
at TRANSDEV  

• Veronica de la Cerda, 
Co-founder and CEO at TRICICLOS

• Jolanda de Rooij, 
Global Sustainability Manager for 
Circular Economy at UNILEVER 

• Charlotte Amiel, 
Environmental Project Manager 
at VINCI 

• Antoine Hubert, 
President & CEO at YNSECT

Sector Distribution

Manufacturing

Consumer Product & Retail

Construction

Energy & Utilities

Transportation

Technology

Services

Life Science

25.8%

22.6%

16.1%

12.9%

9.7%

6.5%

3.2%

3.2%

Country Distribution

France

Netherlands

USA

Canada

Italy

Chile

Spain

Switzerland

Germany

58.1%

9.7%

6.5%

6.5%

6.5%

3.2%

3.2%

3.2%

3.2%

TOTAL: 31 interviews
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