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QLESLIE Soil: The Finite Foundation

of Circular Systems

e 90% of land- and water-related
impacts driven by resource
extraction

e Soil as the primary source for
biomass (food, fiber, fuel)

e Interdependency: Natural capital
— Ecosystem services - Human
welfare

e The "Spaceman Economy"
perspective
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Soil Formation

DATA POINT: Under natural conditions, one inch of topsoil takes thousands of years to form.

Weathering Synthesis Decomposition
(Lithosphere) (Biosphere/Atmosphere) (Microbiome)
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[ [ Result: Rich, Bioactive Soil Matrix
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QLESLIE | Geological vs Human Time
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The IPAT Equation (Impact = Population x Affluence x Technology).
High-yield agricultural practices act as a multiplier on extraction speed.
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QLESLIE | Fragility of Topsoil

S40 Billion

The estimated annual global cost of declining soil fertility.

_ 25-35% of the global 1.5 billion hectares
of cultivated land is currently degraded.
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qLESLIE | | Soil as Natural Capital

The global economy is
currently liquidating the
Earth’s natural capital to
drive produced capital.

Produced Capital
(Factories/Economy)

If the foundational gear
shrinks, the entire socio-
economic machine grinds
to a halt.

Human Capital
(People)

Natural Capital
(Soil)
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(;ESUE ' Soil Functions: Provisioning

Provisioning Functions Regulating Functions
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QLESLIE Soil Functions:

» 2= Regulating & Supporting
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Industrial extraction has pushed global nitrogen and
phosphorus cycles far beyond the safe operating space,
NN Co-funded by destabilizing the biosphere’s fundamental supporting services.
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@ LESLIE Soil in Linear Economy
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20 Gigatonnes. The global processing and end-of-life waste generated
annually by the ‘Take-Make-Throw’ model.

Extraction Consumption
(Farms) (Cities)

A one-way track with -
zero active regeneration. Disposal
(Landfill/Incinerator)
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Q LESLIE Intensive Agriculture

)

/

30,000 The Glass Ceiling (Natural Biological Limits)

27,500

Global Yield

= 75000 435% increase in global
s NPK fertilizer consumption
2 2250 || noeroone P
=t ' 1961-2 .
E’ 20,000 ( ) 4 Global Fertilizer
@ 17,500 ‘ Consumption
o 5000 | Cereal productivity growth
(@] )
= 15500  dropped from 2.7%
- (1970s) to 1.3% (2000s).
= 10,000
t
@ 8,000
%u 600
G 400

200

1960 1970 1980 1990 2000 2010

Co-funded by
the European Union




(EES LIE | Soil Degradation

)

Global Deficit Regional Context
Annual global nutrient deficit of 5.5M tonnes Nitrogen, In Europe, 45% of soils have low/very low organic
2.3M tonnes Phosphorus, 12.2M tonnes Potassium. matter. High vulnerability in Central Asian zones.
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QLESLIE | | Soil in Circular Economy
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Waste equals food.

Consumer

i

Collection

Anaerobic

Biosphere : .
Digestion

Regeneration
Composting
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QLESLIE Nutrient Return

)

Closing the Loop:
Regeneration through
Nutrient Return

Impact:

. Restored organic carbon,

’ 40% decrease in
5. Soil nitrogen losses, 20%
Application increase in yield.

4. Static Fermentation 3. Organic Waste
/ Bio-fertilizer Collection

- the European Union
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QLESLIE | | Sustainable Yield

)

Decoupling economic growth from raw material extraction.
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