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Summary

=>» Introduction: Learning from The Limits to Growth 50 years later: natural resource
use is driving the world’s environmental challenges, and will drastically increase
without action.

= Earth4All follows up on The Limits to Growth by recommending five key turnarounds
for planetary stability and human wellbeing in the 21st century.

= Doing more with less: the world must learn to deliver human wellbeing without
transgressing planetary boundaries.

= Go beyond ‘greening’ our current system: unlock system solutions through targeting
resource use to human needs (in addition to ‘greening’ energy and material supply).

= Human needs can be provided for much more intelligently: optimising material-
intensive provisioning systems should be the first step towards minimising
environmental impacts and social disadvantages.

=>» Overlooking resource management and circular economy solutions: current climate
and biodiversity plans could be more effective by incorporating science-based
resource solutions.

= A better vision of resource-sustainable economic ecosystems: we should optimise
human needs, not traditional economic success, and update metrics accordingly.

=>» Developed vs developing countries: almost all countries must be looked on as
“developing”, and all need to change resource-use trajectories. Low- and middle-
income countries have huge opportunities to leapfrog current high-income countries,
and high-income countries have a historic responsibility to lower their huge resource
use and its impacts.

=> Better global governance of material flows and resource use: we need dedicated,
science-based mechanisms for global resource governance. Such mechanisms will
enable shifts towards human needs approaches and sustainable economic systems.

= Conclusion: for “the future we want” the world has a collective responsibility to build a
“new normal” based on wellbeing-focused ethics and values.

Introduction

This year marks 50 years since the publication of The Club of Rome report The Limits to Growth.
The report was a sharp critique of the notion of material growth as eternal. The report predicted
increasing problems as a consequence of rapidly growing populations and economies. The
forecast then was that the world economy would face the risk of a collapse within 50-100 years
as a result of resource depletion, increasing volumes of waste and pollution, and the degradation
of vital ecosystems.
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The Limits report was heavily criticised, not least by conventional economists. According to them,
a combination of innovations and technology fixes would solve emerging problems along the way.
Alternatively, it was claimed, there is always the possibility of substitution.

However, while it is possible to exchange different materials for one another - such as wood

for steel or plastic - the possibilities of substituting nature’s services are radically different.
Regardless of how much money is being mobilised, it cannot compensate for extinct species,
the variety of ecosystem services that humans benefit from or a stable climate system. And with
regard to the notion that financial capital would be able to substitute for natural capital, investing
in even the most modern fishing vessel cannot catch fish in an empty sea.

In the 50 years that have passed since The Club of Rome report,
resource use in the world has more than tripled (Global Resources

In the 50 years that have Outlook(GRO), 2019). The benefits have been obvious, in the
form of vast improvements in the standard of living of billions of
passed since The Club of people around the world, first and foremost in the industrialised

countries. But the downsides in the form of resource depletion
and overuse are becoming all too evident. Increasing degradation
to Growth, resource use of land and marine ecosystems, accumulation of waste and the
rapid growth of greenhouse gases (GHGs) in our atmosphere have
turned into global emergencies. Six of the planetary boundaries

Rome report to The Limits

in the world has more than

tripled (Global Resources have been overshot: climate change, biodiversity loss, nitrogen and
phosphorous loading, freshwater change and land-system change.
Outlook, 2019). If nothing radical is done, resource use will at least double again

by 2060 (GRO, 2019). The consequences for the climate, vital
ecosystems and biodiversity will be devastating.

Earth4All

There have been a number of follow-up reports over the years to the Limits report. The most
recent one is Earth for All: A Survival Guide for Humanity, compiled by the project Earth4All
and launched in September 2022. Earth for All is the result of joint efforts by researchers from
the Potsdam Institute, Stockholm Resilience Centre, Norwegian Business School and The Club
of Rome, and a great number of alternative economists and thought leaders from around the
world, working together in the Transformational Economics Commission (at the invitation of The
Club of Rome).

In Earth for All, different scenarios are explored to understand what it will take to bounce back
strongly from the pandemic in order to eliminate poverty, reduce inequality, address both climate
change and the eco-system crises effectively and overall reduce the risk of Earth system shocks.
Five key pathways, or “turnarounds”, are suggested to support the necessary transformation of
our economies to meet the Sustainable Development Goals and allow wellbeing for all within the
planetary boundaries. In summary the turnarounds are aiming at:
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1. to halve emissions of GHGs every decade: from fossil fuels and
energy wastefulness to clean and efficient energy designs that run on renewable power.

2. Food-system transformation to become nature positive by 2030: from extensive,
extractive agriculture to low red-meat diets and regenerative agriculture.

3. Widespread adoption of new economic models: from debt and poverty traps in low-
income areas to instigating fair and green growth models.

4, to achieve a goal of ensuring the wealthiest 10% of the global
population have less than 40% of the global wealth: from inequality to inclusiveness, that
is, lift the bottom 40% paid by taxing extraction of the commons.

5. and invest in education for all: from discrimination to education and
empowerment of women everywhere.

These turnarounds need to be underpinned by a number of cross-cutting policies. The most
important one will be a radically different approach from those used hitherto regarding the
management of natural resources. This is due to the fact that extraction and processing of
materials (everything extracted from the earth) is responsible for all aspects of the triple planetary
crisis of climate change, biodiversity loss, and pollution and waste. With regard to global climate
change, 50% is caused by the refinery of fossil fuel products such as petrol or plastics, the
extraction of biomass in agriculture and forestry, and the production of steel and cement. The
remaining 50%b is caused by economic activity downstream of extraction and processing, and by
households (GRO, 2019).

Most of these emissions are caused by high energy use in extraction and processing, while
some are caused by chemical reactions. Therefore, even if energy use is at the core of carbon
emission, we will not reach the goal of near-zero emissions unless we prioritise basic material use
as well - everything from the possibilities of substitution (e.g. building with wood) to technology
leapfrogging (e.g. using hydrogen instead of coal in steel-making) and meeting human needs in
radically different ways.

Apart from the significant contribution to climate change, the extraction and processing of
materials also cause 90%o of global land-related biodiversity loss, mainly due to biomass
production in agriculture, timber production or ocean resource use. Natural resource industries
also cause one third of global air pollution, as well as water and land pollution, for example

. Biodiversity hotspots are also threatened by localised specific pressures,
such as mining.

As we mentioned earlier, global natural resource extraction has tripled since 1970. It is now at
over 90 billion tonnes per year. The

countries use over 70% of those
resources.

From ‘greening’ the present system to real transformation - transforming resource use for human wellbeing and planetary stability / earth4all.life / 4


https://resourcepanel.org/reports/global-resources-outlook
https://resourcepanel.org/reports/global-resources-outlook
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.1926
https://resourcepanel.org/reports/global-resources-outlook
https://www.oecd.org/environment/waste/OECD-G20-Towards-a-more-Resource-Efficient-and-Circular-Economy.pdf
https://www.oecd.org/environment/waste/OECD-G20-Towards-a-more-Resource-Efficient-and-Circular-Economy.pdf

Earth
4All »

The current market-
economy-based policy
frameworks that rule the

world are incapable of both

securing a fair distribution

of resources and
preventing further serious
degradation of Earth’s

life-supporting systems.

Material Footprint

Tonnes per person per year

Contrary to wide public perception, we have not managed to

turn the alarming trends around. Global resource productivity,
meaning the gross domestic product (GDP) produced per tonne
of resource, has not improved since the year 2000. As the OECD
report reveals, the consumption productivity in G20 countries -
contrary to the belief among conventional economists - has also
improved very little. High-income countries consume more than
10 times more of our planet’s finite resources per capita than the
lowest-income countries. Even with the tripling of natural resource
use in the world since the 1970s, we still have a situation where
3-4 billion people live in poverty. This shows that the current
market-economy-based policy frameworks that rule the world
are incapable of both securing a fair distribution of resources
and preventing further serious degradation of Earth’s life-
supporting systems.
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footprint by income group (Global Resources Outlook, 2019).

According to the United Nations’ International Resource Panel (IRP), if we don’t take
transformative measures, material use will double again by 2060 (relative to 2015). Not only will
the total amount of materials needed surpass planetary boundaries, due to their emissions in
production and waste in use, but particular pressures will result from the spike in demand for
certain metals and minerals for use with digital technology and for solar and wind energy, as
well as for batteries or cleaner fuels such as hydrogen. Natural resource depletion is already
alarming, and it is likely to affect vulnerable communities most severely. For example, roughly
39 million people depend on capture fisheries (i.e. catching wild fish rather than farming
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them in aquaculture systems) for their livelihoods, and the proportion of fish stocks extracted
unsustainably has risen to nearly 35%. On land, increasingly intensive farming practices are
accelerating soil destruction: if current rates of loss continue, the world’s topsoil could become
unproductive within 60 years (Maximillian et al., 2019).

Doing more with less

The bitter truth is that the use of natural resources in general cannot continue to increase decade
after decade. It must level off. Otherwise, there is no possibility of managing the wellbeing of 9-10
billion people in the long run within the planetary boundaries. The challenge is that the levelling
off must take place at the same time as both energy and material use in low-income countries will
- and have to - increase greatly. That is the only chance to acquire a decent standard of living.

A critical question, therefore, will be to try to define the level of biophysical resource use that will
meet the basic needs of all people on the planet without exceeding critical planetary boundaries.
There is overshoot already - first and foremost in terms of GHG emissions - so the challenge will
be to progressively modify overall natural resource use (through reductions and/or substitution)
to make sure further overstepping of the planetary boundaries can be avoided.

Resource efficiency is part of the answer - both in terms of extended product life, reuse and
recycling. But it is no panacea. Efficiency improvements happen all the time, but most of the
gains have so far been cancelled out by the sheer increases in the volumes of consumption
that take place when productivity increases free up resources. This means that technology
advancements alone will not lead to the decoupling of production and consumption from
environmental harms at the scale needed (Jackson, 2017). As expressed by Lewis Akeniji:
“Efficiency is blind to the limits of consumption and emissions — and so we can keep improving
our efficiency even as we transgress the planetary boundaries.”

The pathway to consider would be:

1. vastly increased efficiency by which natural resources are used, coupled with substitution;
combined with

2. aredistribution of wealth and hence access to resources between rich and poor countries
and, indeed, rich and poor people; complemented by

3. policy measures that will address the rebound effects that we know will materialise when
resource use will become more productive.

The long-term goal has to be an economy where sufficiency is at the core. One important step in
that direction will be the recognition that the present way of providing for human needs leaves a
lot to be desired. The provisioning systems (resource-intensive systems delivering human needs)
of today are most often wasteful — not only with regard to the way natural resources are used but
also from a purely economic perspective. The main purpose of this article is to highlight the great
potential to change these provisioning systems, to deliver human wellbeing while decoupling from
resource use and its environmental impacts.
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To make the Earth4All turnarounds real we must go
beyond ‘greening’ our present system

Given that most of the impacts related to materials occur in the early stages of the production
chain - for example, in mining, heavy industry and agriculture - a common strategy is to focus
on the decarbonisation of the energy in production or on better methods of producing biomass.
While the clean-up of production processes is certainly crucial, it
is insufficient and can be harmful when pursued in isolation.

Tackling the drivers The focus on energy production in most climate-mitigation
strategies until now may be understandable: fossil fuels still

make up more than 80%o of the energy mix globally. However,
consumption and focusing undertaking the energy transition without a change in the drivers
of excessive energy and material demand will never be enough to
stay within planetary boundaries, and will incur massive trade-offs.

of excessive resource

systems on what end-

users fundamenta"y Tackling the drivers of excessive resource consumption and
need will contribute to focusing systems on what end-users fundamentally need will
contribute to all five of Earth4All’s proposed turnarounds -
all five of Earth4All's increasing the chances over time of delivering human wellbeing

within the planetary boundaries. We know that, in addition to
driving ever-increasing environmental impacts, overconsumption

of natural resources brings negative consequences for wellbeing:
health impacts of food overconsumption are well known.
Furthermore, . As
Earth4All’s turnarounds recognise, inequality reduction is crucial for a sustainable future: those in
the wealthiest countries are disproportionately responsible for the world’s environmental impacts
(Wiedmann et al., 2020).

proposed turnarounds.

Box 1. What are provisioning systems?

The current economic model maximises consumption, rather than optimising human and planetary health.
Provisioning systems deliver essential societal needs: our homes, our food, the methods by which we
get from A to B. By focusing our economies on optimising the systems that deliver our needs, we can
achieve human health and wellbeing, while reducing the harmful environmental impacts that can lead to
planetary boundaries being transgressed.

SYSTEMIQ and The Club of Rome’s recent publication, A System Change Compass, identifies four major
systems of resource use that deliver our everyday needs: nutrition (healthy food), mobility, housing (built
environment) and consumer goods (SYSTEMIQ and The Club of Rome, 2020).

Looking at the economy through the lens of societal needs enables us to envisage a new kind of
economic model: one that drives the development of certain activities over others and stimulates
positive sustainable investment. Looking beyond traditional sectoral silos also enables an integrated
systems approach, avoiding trade-offs and maximising co-benefits.

For example, focusing on greening the automotive sector by mass-producing electric cars will neither
address the environmental impacts embedded in vehicle manufacture nor the wellbeing cost of hours
spent in dense traffic. Instead, a choice could be made to focus on an integrated mobility system that
minimises journey times with green communal options.
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So why do we need resource efficiency in provisioning systems, in addition to greening their
production processes and energy supply?

Let us start with a metaphor. Trying to decarbonise current
production and consumption patterns is a bit like trying to lose
weight by increasing exercise while also eating more sugary

Trymg to decarbonise shacks: it is inherently inefficient and costly, and it will have many

current production and additional impacts on health and quality of life. Staying with
. the metaphor, what we need to do instead is replace the sugar
Consumptlon patterns consumption with more nutritious, healthy eating patterns, in
is a bit like trying to lose combination with mitigating some calories through healthy exercise
- all the while discovering great new flavour options and improved
weight by increasing joint and muscle function.
exercise while also To explain this logic for a key resource and provisioning system,

let us look at a steel-intensive value chain. There is much current
debate about decarbonising heavy industry such as steel

eating more sugary

snacks: it is inherenﬂy production, with solutions including energy-efficient furnaces, the
. . use of low-carbon hydrogen fuel, electrolysis, carbon capture and
inefficient and COStIy- storage, and increased use of scrap metal instead of virgin iron.

There is also a lot of debate about decarbonising private transport,
and most debates focus on electrifying vehicles.

Several challenges come with decarbonising these heavy industries. For example, the production
of low-carbon hydrogen requires a lot of solar and wind power, which in turn need metals for
their technology. The technology for carbon capture is only in its infancy and is also material-
and energy-intensive. Further, the electrification of a large and rising number of private vehicles
will result in increased demand for batteries, which also need a lot of rare metals and pose

an additional toxicity and waste challenge. Moreover, supposedly cleaner vehicles might

boost demand for vehicles, which will increase the demand for batteries, as well as other car
materials, such as steel. Also, we might still sit in traffic for hours and convert open spaces into
infrastructure such as additional parking and roads, when people increasingly want access to
nature and more convenient transport options instead.

No one actually needs steel, per se. What people need is simple: the mobility to get from A to
B to see their friends, do their jobs and access all sorts of services - the functions that steel
products enable. We need to optimise that mobility by (a) planning cities that are fairer, more
compact and service-diverse to reduce the need for long trips; (b) offering the best cycling
and walking options; and (c) offering public transport and pooled mobility options. At the same
time, we need to use the modules and materials of that system in a more circular manner. Such
systemic optimisation would save not only great amounts of steel, as well as other materials,
but also large amounts of fuel and its related air pollution. Systemic improvement would
improve quality of life for all.
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The IRP calculated that, across G7 countries only, if 25%0 of journeys were shared rides the
life-cycle emissions of the G7 private vehicle fleet could be reduced by up to 20% by 2050.
Given that the average European car is parked 90-95% of the time, often on scarce inner-city
land, benefits could extend far beyond the mobility system to urban greening and

. Combining this with circular material measures such as extended
product life, better repair, remanufacturing and recycling, would increase the emissions
savings potential to 40%. Furthermore, the supply challenges to electric car batteries can
only be managed by , meaning per vehicle, through
prioritisation of buses and shared cars.

More intensive use, leaner vehicles and recycling are crucial

Potential GHG savings from material efficiency strategies for carsin G7 (2016-2060)

N @ smaller, trip-appropriate vehicles

Most promising strategies reduce materials
AND operational emissions through

Material substitution

@ Carsharing
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Figure 2. Potential for reducing life-cycle emissions in G7 car fleets through material efficiency strategies
(International Resource Panel, 2020).

This example refers primarily to high-income countries where an intense debate on how best to
reduce transport emissions has been ongoing for a number of years. But it also applies to middle-
income and lower-income countries, which will be the main location of urban expansion in future,
and the option to avoid repeating the mistakes of high-income countries clearly exists. These
nations have the opportunity to plan for “smart mobility” and create urban environments not
dominated by traffic-clogged highways, multiple car parks and poor air quality.

A similar logic applies beyond the mobility system: any energy-intensive materials, any output
from nature-intrusive mining, and any output from biodiversity loss-intense agriculture and
crop production ultimately goes through a value chain as part of a provisioning system that is
supposed to meet society’s need for a certain function.

From ‘greening’ the present system to real transformation - transforming resource use for human wellbeing and planetary stability / earth4all.life / 9


https://ellenmacarthurfoundation.org/growth-within-a-circular-economy-vision-for-a-competitive-europe
https://ellenmacarthurfoundation.org/growth-within-a-circular-economy-vision-for-a-competitive-europe
https://www.weforum.org/reports/paving-the-way-eu-policy-action-for-automotive-circularity

Earth
4All »

Human needs can be provided for much
more intelligently

Optimising currently material-intensive provisioning systems should therefore be the first step
towards minimising unnecessary environmental impacts as well as social disadvantages, such
as sitting in traffic, heating unused housing space or wasting food because of poor storage and
wasteful fast-food systems. This approach applies to any material and the natural resources it
depends on. Inefficient systems - for example, a built environment with underutilised, sprawling
houses, or mobility systems primarily reliant on underutilised cars and roads - also consume
excessive land and fuel resources in addition to materials.

In addition to improving the utilisation of systems, the value chains and production processes
of their products and modules can be made more circular, ensuring that the materials and
modules are being reused to the maximum extent. For example, the IRP calculated that a city -

The term “efficient
energy designs”
usually sparks images
of efficient light bulbs
or fridges, or maybe
more efficient industrial
processes. It does

not usually invoke
visions and strategies
for fundamentally

redesigning our material-

intensive provisioning
systems and the
circularity of value chains
as a means to tackle the
very driver of excessive
energy demand.
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which is where most of the provisioning systems such as mobility,
housing, food (consumption) and everyday goods (consumption)
are concentrated - purposefully designed for fair compactness,
circularity, nature-positivity, and active and public transport
would need 10 times less energy (direct energy and embodied
energy in materials) than a non-purposefully designed sprawling
city matching the current trend. This significant improvement in
productivity is the result of optimised use of space, leading to
resource efficiency in buildings, fuel efficiency in heating, and
accessibility of green transport options.

The current Earth4All turnarounds partially capture this logic of
systemic material efficiency. For example, the pathway for energy
transformation includes a call for “efficient energy designs that
run on renewable power”, and the pathway for transforming food
systems includes a call for a transition to nutrients that are less
resource-intensive - ideally plant-based proteins instead of those
provided by (red) meat or cattle dairy. However, the term “efficient
energy designs” usually sparks images of efficient light bulbs or
fridges, or maybe more efficient industrial processes. It does not
usually invoke visions and strategies for fundamentally redesigning
our material-intensive provisioning systems and the circularity

of value chains as a means to tackle the very driver of excessive
energy demand.

In technical modelling language, “energy efficiency”, “energy
productivity” and “energy demand management” usually include
assumptions about provisioning systems of material functions,
but this is often rather misleading for non-modellers. While the
GHG emissions are caused by energy, optimisation to reduce
energy demand can most often be found beyond the remit of the
energy system and, instead, very much within the remit of those


https://www.resourcepanel.org/reports/weight-cities
https://www.resourcepanel.org/reports/weight-cities
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who shape the above-described provisioning systems - i.e. policymakers and business leaders
such as transport ministers, housing ministers, infrastructure planners, urban planners, food and
health departments, and product performance legislators. Including these relevant leaders in the
discussion would make possible a truly systemic approach. But for that to happen, the often silo-
based approaches to policymaking have to give way to more horizontal practices.

Therefore, it is important that any systemic models clearly explain the assumptions about energy
demand, and the systems optimisations that will lead to change. It is thus even more essential
that projects such as Earth4All clarify these approaches, through contextualisation of language,
thought leadership and campaigning.

Systemic material efficiency should be seen as a cross-cutting theme that connects these
turnarounds, especially the food, energy and poverty pathways, towards the necessary
economic transformation.

Overlooking resource management and
circular economy solutions

It is essential to be explicit about the system levers required to reduce resource demand
(materials demand and their embodied emissions, i.e. the energy used to produce them;
direct energy demand, e.g. in heating or vehicle fuels; land demand; water demand) because
in current climate and biodiversity policies these levers are almost entirely missing. In many
economic policies, systemic efficiency levers are not only missing, but — consciously or
unintendedly - opposed.

For example, in the recently updated Nationally Determined Contributions (NDCs) and Long-
Term Strategies submitted to the United Nations Framework Convention on Climate Change
(UNFCCQCQ), only a few of the most-emitting countries (based on a G20 analysis) mention energy
or material demand management, efficiency or circular economy, and none include legally
binding targets for reductions in material use. Material use is largely ignored, yet we know

that it makes up a significant part of carbon emissions. No G20 countries include quantitative
material efficiency targets in their NDCs. Likewise,

(NBSAPs) overlook the importance of resource management solutions, such as value
chain transparency. We know most biodiversity loss results from unsustainable natural resource
use, often through complex international value chains. However, despite a

on sustainable natural resource use, no NBSAP explicitly mentions supply or value chain
transparency or impact (as determined using the

)

If we look at the EU, often heralded as a frontrunner and role model in a sustainable transition
and circular economy, the rationale for systemic material efficiency isn’t yet credibly included
either. While the EU Green Deal communication from 2019 states the goal of “reaching net-zero
emissions by 2050 and decoupling resource use from economic growth”,? the policy packages
put forward to implement the Green Deal show little decoupling potential. The EU’s major energy
package, called “Fit for 557, is mainly about decarbonising energy production and enabling
industry to use cleaner energy. It does put forward a solid calculation of the absolute decrease


https://chm.cbd.int/database?schema_s=nationalReport6&currentPage=2
https://chm.cbd.int/database?schema_s=nationalReport6&currentPage=2
https://www.cbd.int/sp/targets/
https://www.cbd.int/doc/nbsap/Google%20Keyword%20Search.pdf
https://www.cbd.int/doc/nbsap/Google%20Keyword%20Search.pdf
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in energy demand necessary to reach a 55% emissions reduction by 2030, showing that the
EU must reduce total energy demand by 39%, compared with 1990 levels. That is a massive
efficiency improvement to achieve in under 10 years, and its fulfilment should jump to the top of
everyone’s attention, yet it received little media coverage and little explanation within the Fit for
55 document itself about how it will be achieved.

In terms of recommendations for implementation, the document package refers to better housing
insulation, transport efficiencies and industrial efficiencies, but it does not expand on the
implications of reaching such a number. Staying with the example of energy efficiency in housing,
the policy document proposed to realise that goal is the so-called Renovation Wave. While an
extensive document with many good propositions, it only mentions the most systemic efficiency
levers in passing: smarter space and house utilisation (see the IRP analysis mentioned above)
through better urban design to prevent sprawl and improve affordability of more space-efficient
inner-city flats (which would also be more energy efficient per person because of shared walls).
Such design would enable downsizing for the elderly, and incentivise compact yet fairly spaced
and high-quality neighbourhoods with shared-ownership models that incentivise long-term
insulation and circularity.

In the policies for mobility systems in the EU’s mobility strategy, we also see few systemic
proposals to reach a significant reduction in energy or materials. Most of the focus is on
electrification, with less emphasis on things such as smart urban design, improved public
transport, mobility as a service or otherwise shared and circular transport systems. Let us
leave no room for doubt: any strategy to clean up energy production, every measure to electrify
industry, transportation or heating, and any measure to insulate houses is important and must
be scaled - but they will be inefficient, and not fast enough, without complementary system
optimisation to provide societal functions using fewer resources in the first place.

It is true that a major turnaround must happen in the supply and
demand of energy, as the largest direct emitter of GHGs. But the
turnaround action and policies do not come from energy-sector
changes alone. They come from systemic changes in the use of
energy in mobility, housing, consumer goods, food and social
dynamics. Therefore, system turnarounds must be formulated for
these kinds of societal needs, demonstrating how to save physical
resources (both energy and materials) at scale.

If this is true for the EU and its member states, it is of course

true for other parts of the world as well, not least for middle- and
lower-income countries. There is an urgent need to share best
practices in everything that concerns climate mitigation and
adaptation and the prevention of biodiversity loss and ecosystem
degradation. It is embarrassing that neither development banks
nor development co-operation agencies have given priority to the
management of natural resources and the opportunities offered
to save resources at scale.


https://www.resourcepanel.org/reports/resource-efficiency-and-climate-change
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
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A better vision of resource-sustainable
economic ecosystems

Based on this realisation, The Club of Rome and SYSTEMIQ wrote
in 2020, which was welcomed by European Commission President Ursula von der Leyen with a
foreword, and with a strong endorsement by European Investment Bank President Werner Hoyer.

A System Change Compass puts forward a logic to economic policymaking that is directed

at optimising the economy for the fulfilment of societal needs with the minimal, cleanest
resource input, rather than with the goal of production itself. As explained in Box 1, the compass
recommends looking at the economy as four provisioning systems that deliver resource-

related essential needs to society: mobility, housing, food and everyday goods (such as
electronic gadgets). Using this logic, energy, digital technology, circular infrastructure and (re)
manufacturing, and nature-based solutions enable the development of economic ecosystems
and would be the necessary components in the delivery of societal needs; they are not activities
to be maximised for their own sake.

In addition to reminding us that the economy has a direct societal purpose beyond simply
maximising itself, this logic also allows businesses, investors, policymakers and citizens to
envision and innovate the economy of tomorrow. This means moving away from measuring
progress in terms of GDP and towards measuring societal indicators alongside resource-

use efficiency - throughout the whole value chain. Instead of trying to mend and mitigate old
economic models, we need to innovate economic ecosystems that deliver functionality, as well
as high-quality jobs, in ways that are fundamentally less resource-intensive, and with business
models that offer function and save materials.

The idea of energy efficiency or energy demand reduction is abstract to most people, even

to most business leaders and policymakers, and it often leads directly to scepticism and into
conversations about “taking something away”. The idea of a fundamentally more efficient, cleaner
and convenient mobility system, however, is intuitive and attractive for most people (though
maybe not yet to industry).

What we need is to create visions and movement towards those new systems, and the new jobs
within them, working with stakeholders far beyond the energy sector and energy ministries.

Developed vs developing countries

We also need to be open to learning from activities far beyond the usually discussed, often
self-identified frontrunners. We must urgently shake the habit of calling countries that consume
beyond their share of natural resources “developed”. On the way to reaching wellbeing within
planetary boundaries, almost all countries must be looked on as “developing”.

Low-income countries have the opportunity not to follow the same damaging development
pathways of today’s high-income countries. Wellbeing in low- and middle-income countries could
be increased further if these pathways were not followed. Instead, they must use the advantage
of having less-entrenched industrial infrastructure and a vested interest to leapfrog to inherently


https://www.clubofrome.org/publication/a-system-change-compass-implementing-the-european-green-deal-in-a-time-of-recovery/

Earth
4All »

In contrast to a long-
standing practice of
so-called developed
countries “helping”
lower-income countries,
we need to learn from
the examples where

countries have designed

provisioning systems
of societal needs

that are both more
resource-efficient and
work along circular
economy principles

more efficient systems at home, as well as dematerialised exports.
In contrast to a long-standing practice of so-called developed
countries “helping” lower-income countries, we need to learn from
the examples where countries have designed provisioning systems
of societal needs that are both more resource-efficient and work
along circular economy principles. Often, lower-income countries
should be able to perform better in this field, not least over time, if
given access to the financial means to invest accordingly.

Circular economy principles are already being put into practice
across low- and middle-income countries. For example, in Africa -
Nairobi, Accra and Cape Town - open-source, local material flow
data enables identification of circular economy opportunities. The
built environment in Africa already embodies circular principles: a
tradition of indigenous construction uses local building materials
and local labour, while generating very little waste. USE-IT in South
Africa and Worofila in Senegal are expanding the use of building
blocks made from local earth. MycoTile in Kenya is producing
construction bricks from fungi.

In the mobility system, cities in Asia are working to develop
integrated circular transport systems: Jaipur is operationalising
“smart intermodal mobility”, which includes integrating several
modes of transport, implementing a fleet management system,
frictionless ticketing, and real-time journey information. Given
low rates of car ownership in India, implementation of high-
functioning integrated transport systems could make private
vehicle possession in cities irrelevant.

In Latin America, circular economy initiatives are improving neighbourhoods: for example,

the informal settlement of Morro de Moravia in Medellin, Colombia, has undergone a green
reconstruction project, with significant positive social and environmental impacts. Over 2,000
families now live in safer and more secure settlements, and the biodiversity of the local area
has improved thanks to constructed wetlands. Two hundred jobs were created in community
gardening and environmental restoration.

In these examples, levels of income and wellbeing still need to be improved, for example, in
healthcare and energy security. However, it is essential that these wellbeing improvements are
made utilising the parts of the system that already work, maintaining their resource-efficiency logic,
for example by electrifying a shared transport system rather than redesigning a system based

on the outdated models of prosperity found in many high-income countries. These old systems
have by now shown all their negative side effects, such as waste, traffic jams and disconnected
communities in sprawling cities and, of course, GHG emissions, and need not be emulated.

From ‘greening’ the present system to real transformation - transforming resource use for human wellbeing and planetary stability / earth4all.life / 14


https://www.circle-economy.com/digital/circle-city-scan-tool
https://emf.thirdlight.com/link/jp2h3y97rpec-kr0keg/@/preview/1?o
https://use-it.co.za/
https://worofila.com/en/home/
https://knowledge-hub.circle-lab.com/article/7809?n=MycoTile---Construction-materials-from-fungi
https://smartnet.niua.org/content/f2a57ffa-1d34-41eb-ad3f-0219a2798c10
https://ellenmacarthurfoundation.org/circular-economy-in-india
https://www.oneplanetnetwork.org/knowledge-centre/resources/circular-built-environment-highlights-latin-america-and-caribbean

Better global governance of material flows
and resource use

In order to enable a concerted global move towards realising resource efficiency in provisioning
systems, we must plug a gap in our global governance structures. While several environmental
agreements help with defining the planetary boundaries we cannot surpass, such as the 1.50C
goal for climate change, they do not help to steward the drivers that lead to climate change - as
explained in the NDCs analysis above. In fact, the Paris Agreement does not even mention fossil
fuels, let alone how material-consuming systems could reduce their fossil fuel dependency.
Furthermore, current reporting under the UNFCCC only provides transparency on the emissions
caused directly by a country’s production, not on the emissions caused almost as directly by the
consumption and imports of a country. Given global power structures, is it really mainly India’s
responsibility to decarbonise its , even though large parts of its production outcomes
are used in Europe”? Or should not all countries involved in dirty value chains have a responsibility
to work together to innovate alternative, dematerialised, circular and cleaner value chains? If
countries are serious in their efforts to move towards more resource-efficient production and
consumption systems - where circular production is a crucial component — a shared responsibility
will be necessary both for value chains and, indeed, for consumption patterns.

Global economic institutions, despite their ample use of the terminology of efficiency and
productivity, are not giving priority to incentivising resource efficiency across systems either.

For example, the has recently included content on GHG emissions

and energy use, and it recognises climate shocks as severe economic risks, but there is no
consideration about which parts of global production and consumption — measured in GDP - use
energy and other resources particularly wastefully and inefficiently in the delivery of societal needs.

Several steps could be taken to upgrade global governance to help promote systemic resource
efficiency, with the aim of delivering wellbeing to all within the planetary boundaries.

First, existing institutions should promote transparency and data sharing to link their activities
and insights to resource use and materials flows. For example, the UNFCCC could add
consumption-based impact reporting and encourage countries to make long-term plans to both
decrease domestically produced emissions and initiate cooperation with major trade partners

to decarbonise and dematerialise value chains. The World Economic Outlook could offer an
overall view on the resource productivity of countries, from both a consumption and production
perspective. It could also facilitate knowledge about which parts of GDP growth have been virgin-
material dependent compared with those achieved through services or circular economy, and
foster better understanding about how resource-dependent and “clean” GDP is distributed.

Second, we need an additional multilateral institution, potentially through a United Nations
convention, to at least steward a central database and provide reporting methods for resource
use, as well as a methodology to allocate impacts to material flows across borders. The institution
should also convene economic, social and environmental institutions to find pathways to stimulate
systemic resource efficiency in a just transition (see our earlier point on visions and pathways

in Doing more with less). In the mid-term, this multilateral institution on resource management
should develop clear - yet nuanced - quantitative and qualitative targets for resource use and
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material flows, supported by a dedicated scientific panel similar to the Intergovernmental Panel
on Climate Change (IPCC). The IRP has recently started research on the feasibility and potential
use of such targets.

Third, informal governance leadership groups such as the G7 and G20 must make resource
productivity (wellbeing per tonne of resource use) their North Star, even the new criterium for
memberships - rather than just GDP.

Fourth, the World Bank, regional development banks and development cooperation agencies
must help in the process of making systemic resource efficiency a reality. First and foremost,

it is a question of capacity building. Lower-income countries need educational programmes at
all levels to explain resource use in all its dimensions and, in particular, training programmes for
its ministries, government agencies and private businesses in how to implement incentives for
systemic resource efficiency.

Conclusion

Natural resources provide the foundation for the goods, services and infrastructure that make
up our current socio-economic systems. The use of natural resources or materials sits at the
very heart of the challenges we face. The way we (mis)manage them is the common cause of
climate change, biodiversity loss, and pollution or health impacts. All these challenges are the
consequences of drivers and pressures emerging from human behaviour, from the “old normal”
and a still-prevailing economic system. It is essential to address these drivers in a systemic way.

Understanding these facts provides us with a clear hope that, by identifying the root causes of
these crises, together we can deliver policy responses that tackle them effectively.

From the natural resource management point of view, the 21st century will be marked by two
important parallel and complementary processes: decarbonisation and systemic resource
productivity or dematerialisation. All our activities should be judged through a lens of whether
they contribute to managing these trends.

What would that mean in policy terms?

= Redefining consumption from owning to using.

= Redefining production from mass sales to providing efficient functionalities.

= Redefining core economic incentives such as taxation, subsidies and public procurement.
= Integrating wellbeing as the objective across all policies.

= Measuring sustainability with a life-cycle perspective, harmonising across policy areas.
= Activating existing financial potential to enable transition.

= Looking at innovation in categories of economic ecosystems that provide societal functions,
rather than in categories of production sectors.

= Establishing science-based resource governance mechanisms fit for the challenges of the
21st century. Innovative and effective governance will enable all other policy transitions.
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According to economic theory, producers and consumers are behaving rationally. This is

true, but only in the short-term, for market players maximising their wellbeing here and now.
Since this rational behaviour is based on market signals that are not aligned with longer-term
public interests, it does not lead to long-term sustainable solutions (economic, social and
environmental). One can hardly claim that behaviour leading to the crises we face (climate,
biodiversity, health or social) and resulting in imbalances (between humans and nature, and
between current and future generations) is rational. It is thus essential to fix the market signals
and align them with longer-term public needs.

There is a delusion in the assumption that by greening the existing systems and structures of
production, which is important and needed in itself, we can deliver the necessary speed and
scale and provide convincing and sufficient answers for fighting climate change, biodiversity loss,
pollution and health implications.

To the current efforts to green the existing systems and structures of production, we must
add a system-based approach, which will not only address the supply side of the current
economic system, but also the demand side - existing (over)consumption and wasteful use
of natural resources.

We need to move from efficiency to sufficiency concepts. As clearly indicated by the IRP, we
must strive for the decoupling of wellbeing and economic development from natural resource or
materials use and environmental impacts.

The circular economy could play an important role, if we define circular economy in a systemic
manner to reduce not only waste but also space and material wastefulness within the systems.
We can choose to see it as a chance to fundamentally improve the systems that deliver core
material societal needs: mobility, housing, nutrition and everyday goods systems should directly
focus on societal needs instead of just increasing outputs and profits for traditional sectors.

For the first time in human history, we face the emergence of a single, tightly coupled human
social-ecological system of planetary scope. We are more interconnected and interdependent
than ever. Our individual and collective responsibility has increased enormously. There is no
way to escape the necessity for change. If we truly want “the future we want”, there is no way to
escape the creation of a “new normal” based on different premises, ethics and values.

From ‘greening’ the present system to real transformation - transforming resource use for human wellbeing and planetary stability / earth4all.life / 17



Footnotes

1 GRO19 modelling showed that
material use could be decreased by
25% (compared with BAU) if high-
income countries decrease their
resource use, while low- and middle-
income countries’ usage increases.
The decrease in high-income
countries gives “budget” for increases
in low- and middle-income countries.

References

Akeniji, L. (2022). The (technology)
efficiency paradox. HotorCool.
https://hotorcool.org/hc-posts/the-
technology-efficiency-paradox/

Circle Economy. Circle City Scan Tool.
https://www.circle-economy.com/
digital/circle-city-scan-tool

Convention on Biological Diversity
Information Submission Service.
National Biodiversity Targets.

https://chm.cbd.int/database?schema_

s=nationalReport6&currentPage=0

Dattani, S., Ritchie, H., & Roser, M.
(2021). Mental Health. Our World in
Data. https://ourworldindata.org/
mental-health

Ellen MacArthur Foundation. (2016).
Circular economy in India: Rethinking
growth for long-term prosperity.
https://ellenmacarthurfoundation.org/
circular-economy-in-india

Ellen MacArthur Foundation. (2021).
Circular economy in Africa: Examples
and opportunities; Built Environment.
https://ellenmacarthurfoundation.org/
circular-economy-in-africa/overview

Energy Transitions Commission. Steel.
https://www.energy-transitions.org/
sector/industry/steel/

Eurometal. (2021). Europe emerges

as leading destination for Indian steel
exports. https://eurometal.net/europe-
emerges-as-leading-destination-for-

indian-steel-exports/

2 Note: There is an ongoing discussion
as to whether decoupling resource
use from economic growth is
possible; however, most of these
discussions assume a traditional
definition of growth that is largely
based on material-intensive
production and consumption. While
not analysing the EU’s definition of
decoupling in this article, please note
that any mentioning of decoupling
by the authors of this piece refers
to a decoupling of growing quality
of life from resource use through
provisioning-system optimisation and
circular economy, not to a decoupling
from traditional definitions of growth.

European Union. (2020).

Sustainable and smart mobility
strategy - Putting European transport
on track for the future. https://eur-
lex.europa.eu/legal-content/EN/
TXT/?uri=CELEX%3A52020DC0789

Food and Agriculture Organization.
(2020). The State of World Fisheries
and Aquaculture 2020. Sustainability
in action. FAO (Rome).

India Smart City Mission. (2015).

The smart city challenge stage 2:
Smart city proposal - Jaipur City.
Ministry of Urban Development,
Government of India. https://smartnet.
niua.org/content/f2a57ffa-1d34-41eb-
ad3f-0219a2798c10

International Monetary Fund. (2021).
World Economic Outlook: Recovery
during a pandemic - Health concerns,
supply disruptions, price pressures.
Washington, DC, October.
https://www.imf.org/en/Publications/
WEO/Issues/2021/10/12/world-
economic-outlook-october-2021

International Resource Panel. (2018).
The weight of cities: Resource
requirements of future urbanization.
Swilling, M., Hajer, M., Baynes, T.,
Bergesen, J., Labbé, F., Musango,

J. K., Ramaswami, A., Robinson, B.,
Salat, S., Suh, S., Currie, P, Fang, A.,
Hanson, A., Kruit, K., Reiner, M., Smit,
S., & Tabory, S. International Resource
Panel, United Nations Environment
Programme, Nairobi, Kenya.
https://www.resourcepanel.org/
reports/weight-cities

International Resource Panel. (2019).
Global Resources Outlook 2019:
Natural resources for the future we
want. Oberle, B., Bringezu, S., Hatfield-
Dodds, S., Hellweg, S., Schandl, H.,
Clement, J., Cabernard, L., Che, N.,
Chen, D., Droz-Georget, H., Ekins,

P., Fischer-Kowalski, M., Florke, M.,
Frank, S., Froemelt, A., Geschke,

A., Haupt, M., Havlik, P., HiUfner, R.,
Lenzen, M., Lieber, M., Liu, B., Lu, Y.,
Lutter, S., Mehr, J., Miatto, A., Newth,
D., Oberschelp, C., Obersteiner, M.,
Pfister, S., Piccoli, E., Schaldach,

R., Schingel, J., Sonderegger, T,
Sudheshwar, A., Tanikawa, H., van der
Voet, E., Walker, C., West, J., Wang,
Z., & Zhu, B. International Resource
Panel, United Nations Environment
Programme, Nairobi, Kenya.
https://www.resourcepanel.org/
reports/global-resources-outlook

International Resource Panel. (2020).
Resource efficiency and climate
change: Material efficiency strategies
for a low-carbon future. Hertwich, E.,
Lifset, R., Pauliuk, S., & Heeren, N.
International Resource Panel, United
Nations Environment Programme,
Nairobi, Kenya. https://www.
resourcepanel.org/reports/resource-
efficiency-and-climate-change

Jackson, T. (2017). Prosperity without
Growth: Foundations for the Economy
of Tomorrow. Routledge.

Knowledge Hub. (2021). MycoTile -
Construction materials from fungi.
https://knowledge-hub.circle-lab.
com/article/7809?n=MycoTile---
Construction-materials-from-fungi



https://hotorcool.org/hc-posts/the-technology-efficiency-paradox/
https://hotorcool.org/hc-posts/the-technology-efficiency-paradox/
https://www.circle-economy.com/digital/circle-city-scan-tool 
https://www.circle-economy.com/digital/circle-city-scan-tool 
https://chm.cbd.int/database?schema_s=nationalReport6&currentPage=0
https://chm.cbd.int/database?schema_s=nationalReport6&currentPage=0
https://ourworldindata.org/mental-health
https://ourworldindata.org/mental-health
https://ellenmacarthurfoundation.org/circular-economy-in-india
https://ellenmacarthurfoundation.org/circular-economy-in-india
https://ellenmacarthurfoundation.org/circular-economy-in-africa/overview
https://ellenmacarthurfoundation.org/circular-economy-in-africa/overview
https://www.energy-transitions.org/sector/industry/steel/
https://www.energy-transitions.org/sector/industry/steel/
https://eurometal.net/europe-emerges-as-leading-destination-for-indian-steel-exports/
https://eurometal.net/europe-emerges-as-leading-destination-for-indian-steel-exports/
https://eurometal.net/europe-emerges-as-leading-destination-for-indian-steel-exports/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
https://smartnet.niua.org/content/f2a57ffa-1d34-41eb-ad3f-0219a2798c10
https://smartnet.niua.org/content/f2a57ffa-1d34-41eb-ad3f-0219a2798c10
https://smartnet.niua.org/content/f2a57ffa-1d34-41eb-ad3f-0219a2798c10
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://www.resourcepanel.org/reports/weight-cities
https://www.resourcepanel.org/reports/weight-cities
https://www.resourcepanel.org/reports/global-resources-outlook
https://www.resourcepanel.org/reports/global-resources-outlook
https://www.resourcepanel.org/reports/resource-efficiency-and-climate-change
https://www.resourcepanel.org/reports/resource-efficiency-and-climate-change
https://www.resourcepanel.org/reports/resource-efficiency-and-climate-change
https://knowledge-hub.circle-lab.com/article/7809?n=MycoTile---Construction-materials-from-fungi
https://knowledge-hub.circle-lab.com/article/7809?n=MycoTile---Construction-materials-from-fungi
https://knowledge-hub.circle-lab.com/article/7809?n=MycoTile---Construction-materials-from-fungi

Maximillian, J., Brusseau, M. L., Glenn,
E. P., & Matthias, A. D. (2019). Pollution
and Environmental Perturbations in the
Global System. In Environmental and
Pollution Science (3rd edition), eds.
Brusseau, M. L., Pepper, I. L., & Gerba,
C. P. Chapter 25. Academic Press.

OECD. (2021). Towards a more
resource-efficient and circular
economy. OECD. https://www.oecd.
org/environment/waste/OECD-G20-
Towards-a-more-Resource-Efficient-
and-Circular-Economy.pdf

Penagos, G., Moraté, J., & Tollin, N.
(2021). Circular built environment:
Highlights from Latin America and the
Caribbean. Policies, case studies and
UN2030 Agenda indicators. November
2021, UNESCO Chair on Sustainability
and United Nations One Planet
Sustainable Buildings and Construction
Programme. http://golfforeeducation.
pdaidfoundation.org/sites/default/
files/2021-12/211205_SBC%?20
CBE%20LAC_highlights_final.pdf

Earth
4All »

Earth4All is an international initiative to accelerate the systems changes we need for an equitable

Reijnders, L. (2021). Substitution,
natural capital and sustainability.
Journal of Integrative Environmental
Sciences, 18:1,115-142. DOI:
10.1080/1943815X.2021.2007133

Sonter, L. J., Saleem, H. A., & Watson,
J. E. M. (2018). Mining and biodiversity:
Key issues and research needs in
conservation science. Proceedings

of the Royal Society B: Biological
Sciences, 285(1892).

SYSTEMIQ and The Club of Rome.
(2020). A system change compass:
Implementing the European Green
Deal in a time of recovery.
https://www.clubofrome.org/
publication/a-system-change-
compass-implementing-the-european-
green-deal-in-a-time-of-recovery/

SYSTEMIQ, The Club of Rome, and the

Open Society European Policy Institute.

(2022). International Systems Change
Compass. The global implications of
achieving the European green deal.
https://www.clubofrome.org/

publication/issc/

UK Government. (2021). Net zero
strategy: Build back greener.
https://www.gov.uk/government/
publications/net-zero-strategy

Wiedmann, T., Lenzen, M., KeyBer, L.
T., et al. (2020). Scientists’ warning on
affluence. Nature Communications,
11(3107).

World Economic Forum. (2021).
Paving the way: EU policy action for
automotive circularity.
https://www.weforum.org/reports/
paving-the-way-eu-policy-action-for-
automotive-circularity

future on a finite planet. Combining the best available science with new economic thinking,

Earth4All was designed to identify the transformations we need to create prosperity for all.
Earth4All was initiated by The Club of Rome, the Potsdam Institute for Climate Impact Research,
the Stockholm Resilience Centre and the Norwegian Business School. It builds on the legacies

of The Limits to Growth and the planetary boundaries frameworks.

www.earth4all.life

This work is licensed under a Creative Commons

Attribution-NonCommercial 4.0 International Licence.

D) OB

BY NC



https://www.clubofrome.org/
https://www.pik-potsdam.de/en/home
https://www.stockholmresilience.org/
https://www.bi.edu/
https://www.clubofrome.org/publication/the-limits-to-growth/
https://www.stockholmresilience.org/research/planetary-boundaries.html
https://www.earth4all.life/
https://creativecommons.org/licenses/by-nc/4.0/
https://www.oecd.org/environment/waste/OECD-G20-Towards-a-more-Resource-Efficient-and-Circular-Economy.pdf
https://www.oecd.org/environment/waste/OECD-G20-Towards-a-more-Resource-Efficient-and-Circular-Economy.pdf
https://www.oecd.org/environment/waste/OECD-G20-Towards-a-more-Resource-Efficient-and-Circular-Economy.pdf
https://www.oecd.org/environment/waste/OECD-G20-Towards-a-more-Resource-Efficient-and-Circular-Economy.pdf
http://golfforeeducation.pdaidfoundation.org/sites/default/files/2021-12/211205_SBC%20CBE%20LAC_highlights_final.pdf
http://golfforeeducation.pdaidfoundation.org/sites/default/files/2021-12/211205_SBC%20CBE%20LAC_highlights_final.pdf
http://golfforeeducation.pdaidfoundation.org/sites/default/files/2021-12/211205_SBC%20CBE%20LAC_highlights_final.pdf
http://golfforeeducation.pdaidfoundation.org/sites/default/files/2021-12/211205_SBC%20CBE%20LAC_highlights_final.pdf
https://www.tandfonline.com/doi/full/10.1080/1943815X.2021.2007133
https://www.clubofrome.org/publication/a-system-change-compass-implementing-the-european-green-deal-in-a-time-of-recovery/
https://www.clubofrome.org/publication/a-system-change-compass-implementing-the-european-green-deal-in-a-time-of-recovery/
https://www.clubofrome.org/publication/a-system-change-compass-implementing-the-european-green-deal-in-a-time-of-recovery/
https://www.clubofrome.org/publication/a-system-change-compass-implementing-the-european-green-deal-in-a-time-of-recovery/
https://www.clubofrome.org/publication/issc/
https://www.clubofrome.org/publication/issc/
https://www.gov.uk/government/publications/net-zero-strategy
https://www.gov.uk/government/publications/net-zero-strategy
https://www.weforum.org/reports/paving-the-way-eu-policy-action-for-automotive-circularity
https://www.weforum.org/reports/paving-the-way-eu-policy-action-for-automotive-circularity
https://www.weforum.org/reports/paving-the-way-eu-policy-action-for-automotive-circularity

