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Earth System science unfolds 
a new way of thinking about 

Humanity and the Earth.



Our Common Home 
is an intangible well-functioning 
Earth System:

the Common Home 
of Humanity. 
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A planet with an Earth System outside the 
favourable state cannot serve as our "Home”.

The favourable set of the intangible biogeophysycal 
conditions of  Holocene are our Common Home.

What is the Earth System?

It is the “global environment as an integrated whole”, a unique set of interacting physical, 
chemical, and biological global-scale cycles and energy flows that allow, and indeed is also 
regulated by, life on the planet. Throughout the history of planet Earth, on a geological timescale, 
the Earth System has always existed in a process of permanent transformation. Recent scientific 
developments defined and described the Earth System as a whole, and provided a well-defined 
biogeophysical structure of the Holocene epoch – the safe operating state for humankind – the 
only state that we know for certain can support advanced human civilizations. Spanning beyond 
countries and borders, these global cycles are shared by every living thing on the planet, including 
humans. Maintained or damaged by our activities, they make up humanity’s real Global Common.

Although intangible from a legal point of view, the biogeophysical conditions corresponding to 
a relatively stable climate period of the last 11.700 years – the Holocene period – should be 
considered as our ultimate Common Heritage of Humankind.

Record of §18O per mil (scale on left) from the Greenland Ice Sheet Project (GRIP) ice core, a proxy for atmospheric temperature over 
Greenland (approximate temperature range on oC relative to Holocene average is given on the right), showing the relatively stable 
Holocene climate during the past ca. 11,700 years (the Holocene) compared to the earlier ice age period (GRIP Ice core data 
(Greenland) and S. Oppenheimer, “Out of Eden”, 2014)
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Holocene



The final recommendations of the Ad Hoc Open-ended Working Group (OEWG) 
established by United Nations General Assembly (UNGA) resolution 72/277 to start the 
negotiations of a 'Global Pact for the Environment’ opened the doors for a wider global 
conversation and for a set of aspirations that may be unleashed by the landmark 50th 
anniversary of the UN Conference on the Human Environment, known as 
Stockholm+50, coming up in 2022. We are launching  this initiative in a moment that as 
the UN Secretary General said “Climate disruption is happening now, and it is 
happening to all of us”, he warned. “It is progressing even faster than the world’s top 
scientists have predicted”.

To have any chance of meeting the demands of intergenerational climate and 
ecological justice, the next stage of this process must be focused on the complex and 
intangible biogeophysical conditions of the Earth System as a whole – and consider 
them as a central value with a heritage dimension. Any damages or benefits made 
upon this proposed new object of international law should be accounted for and have 
economic visibility, since the maintenance of this heritage is the basis of all life and 
wealth creation in human societies. The new global agreement will be probably the last 
chance for a legal and political framework that allows the emergence of an economy 
that e�ectively maintains our single Earth System based on an e�ective international 
environmental governance.

Integrated in the Intergenerational Road to 2022- Stockholm+50, we are proposing an 
international conference in September 2020 to join the dots between Earth System 
science, economics and law – and together to define bold, credible, transdisciplinary 
solutions to the global climate crisis and ecological breakdown and enhance inclusive 
and e�ective multilateral solutions to implement it.
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Why is an Earth System approach necessary?

In recent years, Earth System science has come to represent a significant paradigm shift because 
it generates a new way of thinking about humanity and the Earth. It represents an integrative 
meta-science of the whole planet as an interconnected, complex and single system, beyond a 
mere collection of ecosystems or isolated global processes. Human impacts on essential 
planetary processes have become so profound that they are now overwhelming geological 
forces. This is the so-called Anthropocene epoch. This in turn is influencing the trajectory of the 
Earth System, potentially leading to conditions that could soon become inhospitable to current 
and future human societies and other species with which we share the planet. In October 2018, 
the United Nations Intergovernmental Panel on Climate Change issued a dire warning that we 
have only 12 years left to prevent a global climate change catastrophe. Currently, the Earth System 
is on a ‘Hothouse Earth’ pathway, driven by human emissions of greenhouse gases and 
biosphere degradation towards a potential planetary threshold which could be as little as ~2°C 
above pre-industrial levels. Beyond this point, the risk increases sharply that the system follows an 
essentially irreversible pathway driven by intrinsic biogeophysical feedbacks (Ste�en et al 2018). 
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Currently, the Earth System is on a 

‘Hothouse Earth’ pathway.

The alternative – which we believe is not only possible but also both essential and urgent – is a 
‘Stabilised Earth’ pathway, in which Earth System stewardship is guided by positive human 
actions to deeply and rapidly achieve a quasi-stable state of the Earth System. 

Trajectories of the Earth System in the Anthropocene, Ste�en et al. (2018)
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Creating such a pathway requires a fundamental change in the behaviour of humans on the 
planet. For this to be successful, social changes must be informed by and harmonised with the 
best available scientific knowledge on Earth System functioning – embodied in the planetary 
boundaries framework. These are the science-based limits of key processes that determine Earth 
System functioning. If the planetary boundaries are transgressed, the risk that the Earth System 
is driven out of a Holocene-like stability domain rapidly increases. It is important to highlight that 
the most critical scientific principle that underpins the planetary boundaries framework is that the 
Earth System functions as a single integrated system at the planetary level. 

Addressing a single planetary boundaries process in an isolated way, as we have done until 
today, implies that we will continue ignoring all the other critical elements that interact with it 
(and discussing legal gaps), as well as all the feedbacks and domino e�ects that can occur 
throughout the system because of the interaction of planetary boundaries processes. This 
means that, more than sectoral, geographic or implementation gaps, we have an 
interconnectivity gap, that in, other words, could be called a ‘systemic gap’, or the absence of a 
global systemic approach, which is at the basis of a global legal gap.

‘Stabilised Earth’ is a pathway in which Earth 
System stewardship is led by human actions.

The Planetary Boundaries – Ste�en et al. (2015a) 



Global Pact for the Environment: 
from unorthodox origins to a process with 
massive potential 

The origins of the Global Pact for the Environment project lie in a civil society initiative. Launched 
by an international network of renowned jurists representing all continents, the initial aim was to 
gather in a single international treaty the major existing principles of international environmental 
law. Based on the fundamental role of law, its promoters have as their ultimate objective the 
respect for the balance and integrity of the Earth System, which would be achieved through 
codification and filling gaps in international environmental law and strengthening the 
implementation of multilateral environmental agreements (MEAs). In the first half of 2019, the 
Global Pact for the Environment started to be negotiated by the Ad Hoc Open-ended Working 
Group (OEWG) established by United Nations General Assembly (UNGA) resolution 72/277. The 
idea of having one Global Pact for the Environment, instead of individually addressing each one 
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Photo by IISD/ENB | Mike Muzurakis

The most critical scientific principle is that 
the Earth System functions as a single 
integrated system. This fact must have 
legal consequences.



9Earth System, Law and Economics

of its di�erent components (oceans, biodiversity, atmosphere, climate and so on), is by itself a 
major conceptual challenge for international law, and a paradigm shift in how the environment 
has been addressed in multilateral negotiation processes. But the initial aim of a global 
approach was not supported by any definition of what would be the object of such an holistic 
and systemic approach. This is an old problem, where the environment appears as an unknown 
entity, too abstract and not nearly as well-defined as human rights or property rights. As a 
consequence, soft environmental interests lose against hard economic interests (Fisher 2013).
These uncertainties underpinned the singularity of the Global Pact for the Environment Nairobi 
meetings and the recommendations made to the UNGA, as evidenced in their final outcome. In 
short, the biggest achievement was the commitment to continue to seek solutions for a global 
agreement that must be meaningful and at the scale of the problem that it proposes to address. 
This was achieved by recommending that the intentions behind the Global Pact for the 
Environment process and emerging popular demands to empower the principle of integration 
should be at the centre of the fifth session of UNEA (United Nations Environmental Assembly) in 
February 2021, with a political declaration for a UN high-level meeting. In addition, it was  
proposed to recognise this process as the context for the commemoration of the creation of 
UNEP by the UN Conference on the Human Environment held in Stockholm from 5-16 June 1972 
– the 2022 Stockholm+50. It was also mentioned that NGO-led public engagement and 
advocacy will be important factors in determining whether this agenda flourishes on its way 
back to the UNGA and beyond.

All the current legal sectorial approaches are deeply 
interconnected across scales in the natural world…



Approaching the Earth System in an integrated way 

represents a conceptual evolution that opens new 

possibilities for global cooperation.

Because the objects protected by all the current legal sectorial approaches are deeply 
interconnected across scales in the natural world, the goal of giving coherence and 
e�ectiveness to a new possible global agreement can only be achieved if we approach them 
in a harmonised and integrated way through the concepts of biogeophysical cycles and 
planetary boundaries. Approaching the Earth System in an integrated way represents a 
conceptual evolution that opens new possibilities for global cooperation, since these core 
drivers are not territorial elements, and creates the basis for connecting and improving 
already existing legal documents.

Designing a new global agreement without incorporating the more recent developments of 
science, and at the same time opening the possibility of future updates and developments of 
knowledge, will produce something that will be outdated before it enters into force, and 
worse, will not have a chance of being successful.

The Earth System is an intangible global 
common which spans across and beyond the 

national territories of states. 
Only by recognizing it in its indivisible entirety, 
is it possible to achieve e�ective environmental 

laws and management systems. 
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What was once a crises, is 
now a global emergency.
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Why this international 
conference in 2020? 

What was once a crises, is now a global emergency. The world has a window of opportunity of 
10/15 years to limit the impact of climate change, reverse the loss of biodiversity and decouple 
economic development from its environmental and social impacts.

The next decade should represent a structural transformation which will require conceptual 
evolutions, interdisciplinary thinking and strategic insight supported by political courage to 
make the necessary changes to a shift the development paradigm. 

As part of the roadmap for the fifth session of UNEA in February 2021 and for the Stockholm+50 
commemoration in 2022, this conference intends to be a critical global civil society initiative for 
“ONE EARTH SYSTEM, ONE GLOBAL AGREEMENT”, and a necessary push to integrate Earth 
System science as a necessary support of international law and the global economy within a 
new global governance system. 

It intends to gather the best scientists, the most pivotal international organisations, 
policy-makers, social movements and society at large to propose the guidelines for a new 
framework that favours the emergence of an economy of maintenance of the Earth System and 
e�ective international environmental governance. Backed by Common Home of Humanity, the 
conference aims to contribute to this demand for solutions and design an alternative pathway 
to a ‘Stabilised Earth’.

This conference intends to be a critical global civil 

society initiative for the ONE EARTH SYSTEM, ONE 

GLOBAL AGREEMENT campaign.
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Earth System: the ultimate ‘Heritage of 
Humankind’ and a new object of international 
environmental governance

Moving to a Stabilised Earth pathway demands much more than a technological transformation 
or the isolated establishment of carbon pricing regimes. Humanity is an integral element of the 
Earth System, and thus there is an intimate connection between all our activities and economic 
cycles and the global, interdependent biogeophysical cycles. The Anthropocene implies that 
legal systems reflect in a normative conception the global functioning of the Earth System, 
putting at the centre of societal organisation the chemical, biological and physical processes, 
resulting from the work of both nature and human activity, that are conducive to maintaining the 
Earth System inside the Safe Operating Space. 

Planet Earth:
510 million square km2 of territory

Earth System: 
the new object of International Law

A well-functioning Earth System has a 
non-territorial dimension. From a legal point of 

view, the best way of representing this 
outstanding value is to consider it as an single 
intangible object, which use must be the object 

of a legal regime.



Only by recognising in the economy the processes that determine Earth System functioning, 
can we initiate and manage the restoration of a safe climate and the maintenance of the 
biogeophysical conditions that support all life on Earth. This calls upon international law to 
answer a fundamental question of regulation and management: “How can a good that belongs 
to no one be subject to a legal regime?” (Kiss 1982).

Until now, the legal non-existence of the intangible functional structure of the Earth System has 
resulted in a model of social organisation in which planetary biogeophysical processes are 
‘invisible' to economic processes; they are considered ‘externalities' to our societal 
organisation, despite being key vital factors for humankind.
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The Fundamental 
Legal Division

FUNCTIONING EARTH SYSTEM    NEW INTANGIBLE OBJECT OF LAW=

USEFUL ANALOGY

The scientific knowledge now available enables us to qualitatively define and quantitatively 
measure these conditions of stability and to overcome this abstract unknown entity that is the 
‘global environment’. It also enables us to legally define and recognise the favourable intangible 
state of the Earth System as the new object of global governance (Magalhães 2016). 

The recognition of the Earth System as an 
Intangible Common Heritage of Humankind is a 
necessary legal support to build the economic 

framework capable of keeping the Earth System 
in a favorable state.
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These basic conditions that support life should be recognised as an environmental ‘grundnorm' 

(Bosselmann 2015) or a natural norm underlying environmental law – whose maintenance 
corresponds to a management of the natural intangibles. A permanent system of restoration of 
the biogeophysical cycles and other processes within the Earth System is needed to define its 
quality and ensure its long-term functionality. Contrary to national boundaries or physical global 
commons such as the high seas or the seabed, the Earth System, along with its Safe Operating 
Space processes, from a legal point of view, is an intangible object. Fortunately, human 
societies have a long history of recognising intangible assets for their legal protection, such as 
Intangible Cultural Heritage by UNESCO, or intellectual property rights. And the intangible asset 
in question – a well-functioning Earth System – has outstanding value, whose use should be the 
object of a legal regime. 

The transmission of a value underlies the concept of heritage. The principle of intergenerational 
equity and the existence of the ‘right’ of future generations to receive and enjoy a 
well-functioning global life support system confer an inheritable dimension to the favourable 
state of the Earth System, which must be at the heart of this intergenerational road to 
Stockholm+50. 
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Why do we still destroy critical biomes, that play a 

pivotal role in regulating the overall status of our 

life support system, only to produce soy?
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A new concept of value and wealth creation… 

There is broad, international scientific agreement that the window of opportunity to avoid 
breaching the Paris climate target of staying “well below” 2 degrees C (3.6 degrees F), is 
narrowing sharply. To have a chance of limiting warming to 1.5°C above preindustrial levels 
would require very steep greenhouse gas emissions reduction trajectories, as well as a huge 
amount of deliberate carbon dioxide removal from the atmosphere - so-called negative 
emissions. But, as much as it is necessary to cut emissions and remove CO2 from the 
atmosphere, it is no less necessary that critical biomes that play a decisive role in assuring the 
resilience of the Earth System are restored and preserved. According to a recent study 
(Griscom 2017) a third of the measures required between now and 2030 to keep the world on 
track to stabilize climate could be achieved cost-e�ectively by boosting natural ecosystems. 
That is to say, the activity of repairing, restoring and maintaining the global biophysical 
conditions that ensure a stable climate must become an activity ensured by human societies, 
and as such, the intangible biogeophysical work carried out by ecosystems must become 
visible in our economies. 
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There is an intimate connection between all 
economic cycles and the global, interdependent 

biogeophysical cycles.

Life has played a key role in shaping the planet as well being shaped by it .Fluxes of gases exchanged 
at the Earth’s surface today and on a abiotic Earth – showing the profound e�ect of life. Lenton 2016
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External 
to law

The work of nature is:

External to the 
organization of 
human societies

External 
for economy

New value concepts could give rise to new 
ways of creating wealth, which in turn could 

produce new desirable outcomes.

The question is: if the complex composition of the Earth’s atmosphere is continually being 
produced and regulated by life, thus controlling the Earth’s climate, how is it possible that the 
value of a forest only becomes visible in a country's GDP, and in political decisions, on the day 
it is turned into timber? Why do we still destroy critical biomes, like tropical forests, that play a 
critical role in regulating the overall status of our life-support system on Earth, only to produce 
soy? Is the value of soy bigger than the value of the intangible biogeochemical work carried out 
by these biomes to maintain the chemical composition of the atmosphere, clean freshwater and 
productive soils? Which produces more wealth to human societies: this intangible work that 
supports life itself, or the soy crop? 

This is a problem of defining value: wealth is a dynamic outcome of an evolutionary historical 
process that has always reflected a world being transformed socially, legally and politically as 
well as economically. Value is not a given thing; it is shaped and created (Mazzucato 2018). This 
means that new values resulting from the evolution of societies could give rise to new ways of 
creating wealth, which could produce new desirable behaviours and outcomes. It is here that 
the law will have to play its role in defining common principles and values. For that, we propose 
that the favourable state of the Earth System should be recognised as Common Heritage of 
Humankind – a new common value - and this new object of international law should become the 
legal structural support of an economy of maintenance and restoration of the Earth System, 
where all intangible positive and negative ‘externalities’ are captured and accounted for.

Value is not a given thing, 

it is shaped and created.
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…to forge an inclusive multilateral approach to 
climate governance

The biophysical boundaries of the planet could form the 
baseline for reforming international environmental law, 

enabling governments to embark on a scientifically informed 
path to restore the favorable state of the Earth System.

Climate governance is, today, at the core of most global governance initiatives: from the 2015 
Paris agreement to  the 2019 G20 in Osaka, almost all member-states of the United Nations 
agreed to tackle the climate challenge. The US withdrawal from the Paris agreement, despite 
representing an important setback, has also attested for the resilience of current climate 
government. Climate governance largely exceeds the national level to embrace a multitude of 
initiatives from national to local governance, from towns to cities, from civil society to private 
actors, a�ecting networks in the majority of the arenas of human activity. To be e�ective in a 
polycentric and interconnected world, climate governance must be inclusive of all levels and all 
actors of the “climate regime complex”. The resulting process of the Global of the Environment 
constitutes the missing link, as a fundamental propulsor, for the accomplishment of the Paris’ 
goals and respond to the urgency that the climate challenge poses via the adoption of a unifying 
treaty that would provide an umbrella and a legal reference for a wider corpus of governance 
initiatives and further the UN Sustainable Development Goals. It should do so by, on the one 
hand, empowering the UN and, on the other, recognizing both the weight and value of existing 
networks that bring together formal and informal institutions in global governance today.

Carbon dioxide levels in the Northern Hemisphere rise during winter, reaching a peak in spring.



It is clearly a dysfunctional 
approach to rely on reducing 
emissions without changing 
the patterns of behaviour 
whereby economic benefits 
are only obtained by wiping 
out ecosystems and 
destroying biogeophysical 
cycles. The results are 
already obvious. 
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…to build an economy of Earth System caring
If the realisation of positive pressures on the Earth System from the work of ecosystems and 
human activity (contributing to its maintenance as our Safe Operating Space) becomes 
economically visible, this will result in the existence of price signals to those who use these 
benefits. It will also result in an incentive to lower emissions as well as to invest in activities that 
generate benefits of common interest. It is clearly a dysfunctional approach to rely on reducing 
emissions without changing the patterns of behaviour whereby economic benefits are only 
obtained by wiping out ecosystems and destroying biogeophysical cycles. The results are 
already obvious. 

The resulting process of the Global of the 

Environment constitutes the missing link, as 

a fundamental propulsor, for the accomplishment 

of the Paris Agreement goals
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It is clear that this new activity requires a new legal regime that defines which activities are 
recognised as beneficial, how to measure them, what mechanisms define their values, what is 
the entity that ensures the management of this common good, where its legitimacy can be 
founded, what is its operating mode, and so on. But this inevitable process implies the prior 
definition of the global common good (Safe Operating Space), its legal status (Common 
Heritage of Humankind) and to whom this good belongs (all of humanity). By incorporating in 
law concepts from modern science with the information collected from space in the recent 
Earth Observation programmes to operationalise its management, we have the technical and 
structural conditions to build an economy that produces desirable outcomes. 

The structural conditions to make global collective action possible are at the core of the 
discussions we want to boost in this conference. Join us!

It is only possible to reverse the current trend of 
destruction if the production of positive pressures on 
the state of the Earth System become economically 

visible and meaningful.
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What is our Common Home?

A planet with an Earth System outside a favourable state cannot serve as our ‘home’. To build 
our Common Home is to build a human organisation capable of reconciling the individual 
interests of States with the common interests of all humankind, to ensure that the next 
generations have a stable, habitable Earth System in which they can survive and thrive. The 
Common Home is a human construction set up to maintain the Safe Operating Space.

Common Home of Humanity is a transdisciplinary international coalition established to build a 
new theoretical and operational model of just and sustainable global governance based on 
improved knowledge of Earth System functioning and in harmony with the sovereignty of States.

The restoration and maintenance of the favourable state of the Earth
System requires a legal regime that defines which activities are
recognised as beneficial or damaging, how to measure them, what
mechanisms define their values, and which entity can ensure their
management. This will be the framework for a new economic activity 
for the 21st century - the Earth System Caring.
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One of the most interesting phenomena, in that by its domino e�ect it could be a determining factor in 

maintaining the current state of the Earth System, is the transport of dust between the Sahara and Amazon 

(NASA & Garner 2015), with more intensity, the Bodélé Depression in Chad, an ancient lake rock bed composed 

of dead microorganisms loaded with phosphorus, around 182 million tons (the equivalent of 689,290 

semi-trucks’ full) of dust are transported each year by the wind, travelling 1600 miles across the Atlantic, though 

some drops to the surface or is flushed from the sky by rain. Near the eastern coast of South America, at 

longitude 35W, 132 million tons remain in the air, and 27.7 million tons (enough to fill 104,908 semi-trucks) fall to 

the surface over the Amazon basin. It fertilises the basin decisively, maintaining that dense green mass that, in 

turn, with its 600 billion trees and an extraordinary sophisticated process, pumps 20 billion tons of water daily 

into the atmosphere (larger trees pump about 1000 litres/day of water), and injects 17 billion cubic metres of 

water containing a high concentration of organic matter into the ocean (one-fifth of all the fresh water that 

reaches the oceans). Amazingly, deserts are crucial to life in the oceans and global climate regulation. 

Photos on pages 2, 3, 9, 18, 20, 21, 23: NASA/Goddard Space Flight Center Scientific Visualization Studio
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The structural conditions to make global collective 

action, are at the core of the discussions we want to 

boost in this conference. Join us!
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