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New Context:
This changes the rules of the game

Now

(Anthropocene)

B Economy
An empty world allows for unlimited procuction of goods. ® Biosphere A full world turns the economy into a global auction.


Presenter Notes
Presentation Notes
There is this growing sense that the size of the human enterprise has outgrown the size or our planet.

It is about biological regeneration as the materially most limiting factor for the human economy.

Or is it just a qualitative problem of poor management? Or are we more fundamentally limited?

Our 
Quality or Quantity?


Excessive Metabolism

Where Is the opportunity?



Upton Sinclair (~ 1920)

It iIs very hard to
understand,
If your salary depends on
not understanding.


Presenter Notes
Presentation Notes
People’s brains are BRILLIANT. (Mostly) it is not that they are stupid, or uninformed…


’To be effective

information needs to be...

1. factual
2. relevant
3. empowering


Presenter Notes
Presentation Notes
Here my experience, and it may also be self-evident…
But I wish I knew when I started out, 30 years ago.


To be paralyzing

information needs to be...

1. factual

2. relevant

3. dysempowering /
burdensome


Presenter Notes
Presentation Notes
Here my experience, and it may also be self-evident…
But I wish I knew when I started out, 30 years ago.


by mathis@wackernagel.info



Conditions Outcome

biodiVel

nutrients |
land & oceans .

ozonelayer

_nopollutants

water _
- noacidification
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Presentation Notes
Biocapacity is an agricultural interpretation of planetary boundaries. 
Land-based aggregation of boundaries. 

Planetary boundaries are the inverse of the ingredients for healthy, productive ecosystems that can maintain their integrity:
climate 
biodiversity 
nutrients 
ozone layer 
absence of pollutants 
water 
absence of acidification 

REFERENCE:
https://www.mdpi.com/2071-1050/11/7/2164 (“Defying the Footprint Oracle: Implications of Country Resource Trends”)

Biocapacity is a biological & agricultural interpretation of planetary boundaries. 



The Essence: Regeneration

Biological resources
2. Fossil fuel use — limited by regeneration

Minerals and ores — extracting and
concentrating them is limited by energy,
which is limited by regeneration


Presenter Notes
Presentation Notes
Regeneration is the materially most limiting factor for the human economy;

Climate change will be part of the package that shapes our future. Just that climate change will be accompanied by many other environmental pressures. And all these pressures compound. The simple reason is that economies are in fierce competition for what ecosystems can regenerate, leading to climate change, biodiversity loss, pollution, water stress, and food and energy insecurity.

The competition for everything nature can regenerate has become so voracious that, currently, human demand exceeds, by at least 70%, what Earth’s ecosystems can renew.

This regenerative capacity of the planet, even though it can be overused for some time, is ultimately the overarching material factor that limits everything. Regeneration simultaneously limits:

fossil fuel use (since the CO2 emissions are more limiting than the remaining stocks underground),

mineral and ores exploitation (as there are plentiful underground, but bringing the ores and minerals out of the ground requires much regeneration to compensate for the high ecological costs of extraction and concentration), and

food and fibers inputs, as well as any other biological product or service economies depend on.
Hence regeneration is the unifying theme for all materials dependencies of the human economy, from resource input to waste emission. This makes regeneration, which is measured by biocapacity, a broader concern than merely carbon emissions. It becomes a way to connect most environmental “dots”.



REFERENCE:
https://www.mdpi.com/2071-1050/11/7/2164 (“Defying the Footprint Oracle: Implications of Country Resource Trends”)
https://www.footprintnetwork.org/overshoot-impact-of-companies/


The lens of analysis:

Competition for
regeneration

(for biologically productive space)






How much nature do we have”?

How much nature do we use”?




65%

Low-Productivity
Ocean

6%
Biologically
Productive Ocean

Deserts, Ice Caps
and Barren Land

Biologically
Productive Land
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Bioproductive segments


Ecological Footprint

Forest
Products

Carbon Footprint

Cropland
Pasture

Built-up Land
Fisheries

by mathis@wackernagel.info
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Presentation Notes
How do we know? By using Ecological Footprint accounting�
The Ecological Footprint is the area of land and water it takes for a human population to generate the renewable resources they consume and degrade the waste it produces in a given technological context. In other words, it measures the "quantity of nature" that we use, and compares it with how much we have (biocapacity). This accounting supports decision makers when it comes to making difficult choices, managing conflicts of objectives and placing themselves in an optimal situation for the future. The accounts can be applied at the global, country, region, or individual level or for products.

Cropland: Cropland is the most bioproductive of all the land-use types and consists of areas used to produce food and fiber for human consumption, feed for livestock, oil crops, and rubber. Due to lack of globally consistent data sets, current cropland Footprint calculations do not yet take into account the extent to which farming techniques or unsustainable agricultural practices may cause long-term degradation of soil. The cropland Footprint includes crop products allocated to livestock and aquaculture feed mixes, and those used for fibers and materials.
 
Forest land: Provides for two services: The forest product Footprint, which  is calculated based on the amount of lumber, pulp, timber products, and fuel wood consumed by a country on a yearly basis. It also accommodates the Carbon Footprint, which represents the carbon dioxide emissions from burning fossil fuels. The carbon Footprint also includes embodied carbon in imported goods. It is represented by the area necessary to sequester these carbon emissions. The carbon Footprint component of the Ecological Footprint is calculated as the amount of forest land needed to absorb these carbon dioxide emissions. Currently, the carbon Footprint is the largest portion of humanity’s Footprint. 

Grazing land: Grazing land is used to raise livestock for meat, dairy, hide, and wool products. The grazing land Footprint is calculated by comparing the amount of livestock feed available in a country with the amount of feed required for all livestock in that year, with the remainder of feed demand assumed to come from grazing land.

Fishing grounds: The fishing grounds Footprint is calculated based on estimates of the maximum sustainable catch for a variety of fish species. These sustainable catch estimates are converted into an equivalent mass of primary production based on the various species’ trophic levels. This estimate of maximum harvestable primary production is then divided amongst the continental shelf areas of the world. Fish caught and used in aquaculture feed mixes are included.
  
Built-up land: The built-up land Footprint is calculated based on the area of land covered by human infrastructure — transportation, housing, industrial structures, and reservoirs for hydro­power. Built-up land may occupy what would previously have been cropland. 


Our biocapacity per person in the world (2025)

Forest Built-up
Products

Fishing

Grazing

. -
__"—'
==

12.2 (billion ha) » 8.2 (billion people)

1 . 5 (global ha/ person)

by mathis@wackernagel.info
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Presentation Notes
REFERENCE:
York University Ecological Footprint Initiative & Global Footprint Network. National Footprint and Biocapacity Accounts, 2025 edition. Produced for the Footprint Data Foundation and distributed by Global Footprint Network. Available online at: https://data.footprintnetwork.org.

Illustration: Foster + Partners


Our global Ecological Footprint per person (2025)

Forest Built-up
Products Fishing
Crops , “‘"féﬁi*f—’ i MI&‘N
- - e i
—____l_ . | Carbon
: / Footprint

2 1 o 7 (billion global ha)

8 o 2 (billion people) — 2 . 6 (global ha/ person)
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Presentation Notes
REFERENCE:
York University Ecological Footprint Initiative & Global Footprint Network. National Footprint and Biocapacity Accounts, 2025 edition. Produced for the Footprint Data Foundation and distributed by Global Footprint Network. Available online at: https://data.footprintnetwork.org.

Illustration: Foster + Partners


Measurement Unit: global hectare (gha)

E.g., twice as
productive

E.g., half as
productive
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Presentation Notes
A global hectare is a biologically productive hectare with world average productivity.

It is the Footprint and biocapacity unit of measurement, representing world average productivity of all the planet’s biologically productive land and sea area in a given year. Biologically productive areas include cropland, forest and fishing grounds, and do not include deserts, glaciers and the open ocean. 

A productivity weighted area used to report both the biocapacity of the earth, and the demand on biocapacity (the Ecological Footprint). The global hectare is normalized to the area-weighted average productivity of biologically productive land and water in a given year. Because different land types have different productivity, a global hectare of, for example, cropland, would occupy a smaller physical area than the much less biologically productive pasture land, as more pasture would be needed to provide the same biocapacity as one hectare of cropland. Because world bioproductivity varies slightly from year to year, the value of a gha may change from year to year. 




In 2025, for the world

demand

— =1.8
regeneration

by mathis@wackernagel.info



During 2025, humanity is using
1.8 Earths.

Therefore in 2025,
Earth Overshoot Day
fell on July 24th,

EARTH
OVERSHOOT
DAY

by mathis@wackernagel.info



To preserve biodiversity,

ecologists suggest using only
0.5 Earths.

This is three times less than
our current demand.

by mathis@wackernagel.info



data.footprintnetwork.org
www.footprintnetwork.org
www.overshootday.org
www.wackernagel.info

presentation by mathis@wackernagel .info


https://data.footprintnetwork.org/
http://www.overshootday.org/
http://www.overshootday.org/
http://www.wackernagel.info/

LATVIA (2024) (EST' MATE) GDP PER PERSON POPULATION

$25,116 1,810,240

0 T T T T T T T T T T T T
Learn More 1965 1970 1975 1980 1985 1990 Y1995 2000 2005 2010 2015 2020
ears

Data Sources: National Footprint and Biocapacity Accounts 2025 edition (Data Year 2022); GDP,
International Financial Statistics (IFS); Population, U.N. Food and Agriculture Organization.
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Latvia Ecological Footprint by Land Type

1% © B Q 2 I © ) QS Vv I © 5 Q 45
o o0 o o gk o & & N aF aF a9 AP 4 4
SIS A R U R U A U A S A
@® Carbon @ Fishing Grounds Cropland @ Built-up Land
Forest Products Grazing Land

k, 2025 National Footprint and Biocapacity Accounts

York University, FoDaFo, Global Footprint Nety



What is the upside?




There is no downside to
better understanding
the trends
that shape our future
I



a) Economic implications:

Overshoot as Market Failure
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a) Economic implications:

Overshoot as Market Failure




How much higher would the price of
products of biocapacity need to be
for the demand to go down to a
sustainable level?

This Is a measure of risks and opportunities
associated with overshoot



o

data.footprintnetwork.org 0“
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REFERENCE:
York University Ecological Footprint Initiative & Global Footprint Network. National Footprint and Biocapacity Accounts, 2025 edition. Produced for the Footprint Data Foundation and distributed by Global Footprint Network. Available online at: https://data.footprintnetwork.org.

https://data.footprintnetwork.org/

b) What will be valuable?



THIS VITAL PART OF THE FUTURE HAS NEVER
BEEN MORE PREDICTABLE:

IN ANY IMAGINABLE SCENARIO, THERE WILL BE
MORE CLIMATE CHANGE & RESOURCE
CONSTRAINTS. HI ||

rs




Company expands,
overshoot goes up or down?

R\
a\E



!

& &%

»‘3-

/ *ﬁ

Strategies for one-planet prosperity
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W dPElectric



If SE technology was applied cost-
effectively worldwide, how much
would it move Earth Overshoot Day?

21days
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Many existing solutions are ready to
be deployed at scale. They make us
more resilient and reduce global
overshoot. The earlier companies
prepare themselves for the

SR predictable future, the better their
oo i o ' chance of thriving.

THE WORLD'S FIRST
CLIMATE-POSITIVE IMPROVED RICE
.. DATA CENTER PRODUCTION

, For Global Footprint Network’s
S— | selection, visit:
—% TONAND. . . =0 RE'WIND— 1 ALY

S 4 S : LSS www.overshootday.org/pop
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http://www.overshootday.org/pop
http://www.overshootday.org/pop

Energy

how we power
ourselves

Cities

how we design Food
and run them

how we feed
ourselves

v s, Population







I
Breaking the “free-rider belief”

* Unfortunately, today, most sustainability
narratives are noble. Particularly the
climate-related ones. They embody
free-riding dynamics.

* Thereality is the pure opposite. Free-rider

IS a sideshow. Self-interest is the core.



.S
Lessons

Overshoot is becoming the dominant context
e QOvershoot reduction = value creation
* |tis a measurable, strategic driver for

communities, cities, companies, countries



For questions:
mathis@footprintnetwork.org

More background:
www.footprintnetwork.org
www.wackernagel.info
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What does this mean for

poverty eradication?



Ecological Footprint and Human Development Index
of Countries (2022)

Human Development Index

Source: Ecological Footprint: York University Ecological Footprint Initiative & Global Footprint Network. National Footprint and Biocapacity Accounts, 2025 Edition. Human Development
Index: Human Development Report, 2025, UNDP.
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Ecological Footprint and Human Development Index
of Countries (2022)
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Ecological Footprint and Human Development Index High Human eyt Homan
of Countries (2022)
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Ecological Footprint and Life Expectancy at Birth (2022)
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Source: Ecological Footprint: York University Ecological Footprint Initiative & Global Footprint Network. National Footprint and Biocapacity Accounts, 2025 Edition. United Nations
Population Division. World Population Prospects: 2022 Revision
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Ecological Footprint and Life Expectancy at Birth (2022)
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