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QLESLIE | The Linear Economy:

A Systemic Crisis for Land

R ve'S . b ‘ Li £ - Extraction: Resource Waste: Global average: 55 billion kg
egeperatuve ystems: \ ‘ meaf xtraction: extraction drastically of waste generated daily (7.5 kg per
Continuous ecosystem A Depletion of natural outpacing Earth’s person).

service delivery. b N capital. carrying capacity.

Consumption

Resources { .l

Externalities:
Unaccounted costs: greenhouse
gas emissions, biodiversity loss,

and severe soil degradation.

Waste/Landfill

Externalities
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qLESLIE What is Land Degradation?
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Novel
entities

Stratospheric
ozone
‘ depletion
Land-system =
change Nt |
Biochemical Flows:

Critical overload of Bloche
Nitrogen and —_—

Biosphere Integrity: Climate

Severe loss of genetic _l . Cchange
and functional diversity.

Atmospheric
aerosol
loading

PhOSP!‘O"US from 7 Land-system Freshwater
intensive human change use
activities.

fundamental ability to sustain biological life.
<A,

ll The Result: Systemic breakdown of the land’s "
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QLESLIE | ypes of Degradation:

» e, O, Erosion and Salinization
Healthy System Degraded System
Soil Texture Erosion & Salinization

The Imbalance: Extraction > Generation

The Reality: Under natural conditions, 1 inch of topsoil takes thousands of years
to form. Under linear, hyper-optimized agricultural practices, it is lost in seasons.
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) Types of Degradation:
QLESLIE | P g

Contamination and Desertification

Phase 1: Toxicity. Phase 2: Biological Death. Phase 3: Desertification.
Xenobiotics (synthetic Soil microbiomes Land loses moisture
chemicals) exceed nature's collapse; organic matter retention, triggering total

carrying capacity. decomposition halts. ecological collapse.
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» | Drivers of Degradation:

qLESLIE )
The IPAT Equation

— | (Impact on Environment) =

P (Population): Heading toward 8.5-10
billion by 2050.

A (Affluence): Global middle class
projected to reach 5.3 billion by 2030.

T (Technology): Resource-intensive,
linear “take-make-waste” production.

Global Middle Class
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QLESLIE Driver: Intensive

Agriculture and Urbanization

Agriculture: Negative nutrient balance;

; \ e synthetic inputs erode natural soil fertility
?//;//ﬁii\\t\\\ii\\\\\\\\i\if while masking underlying degradation.
24/ ‘ ‘\‘X\’ s Urbanization: Irreversible sealing of
/ ’; 1 VAN TS productive land; immense concentration of

’ WS N construction and municipal waste generation.
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QLESLIE . Driver: Waste and

> N Water Mismanagement

Water: Agriculture ]

accounts for ~70%
of global water
wuthdrawals

Energy: Industry
consumes 51% of
global energy.

ENERGY

| The Disconnect: These
systems are currently

managed in silos. Linear
mismanagement in one

FOOD/WASTE
sector inevitably cascades
into systemic failure across
the entire nexus.

———]

Co-funded by
the European Union




) _
QLESLIE |
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Ecosystem Services Loss:
Provisioning

Worldwide Cereal Productivity Growth

2.7% growth rate Chemical
[ = J Inputs

1.3% growth rate

L

The Paradox: Despite a massive 435% increase in global
chemical fertilizer consumption (1961-2009), depleted soils are

- S ——— yielding severely diminishing returns.
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) Ecosystem Services Loss:
qLESLIE

Regulating

Lost Carbon Sinks: Degraded soils release
ancient, stored carbon and fundamentally lose
their biological capacity to capture new ‘

emissions.
T — e " —

Lost Water Regulation: Compacted,
artificially sealed lands cannot absorb rainfall,
exponentially increasing catastrophic ‘

) downstream flood risks.
R — e "~ —

S e R e —_ ]

| Flood Risk
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Ecosystem Services Loss:
» = Supporting

Supporting services are the invisible,
. biological foundation of all other ecosystems.

The linear model’s absolute reliance on l
synthetic inputs and extractive yields has \
fundamentally ruptured the Earth’s natural
nutrient recycling capabilities.
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QLESLIE Regional Focus: Central Asia

)

Water Crisis: Forecasted to be ‘
among the world’'s most water-
stressed regions by 2040.

W
Material Productivity Gap: (E
Kazakhstan extracts ~€0.2 GDP per
kg of material vs. the EU average

of ~€2.1 GDP/kg. —
P

7
/ e

-~

(

Economic Reality:
Vulnerability driven by heavy
reliance on extractive industries,
finite fossil energy, and highly

‘intensive irrigated agriculture.
Co-funded by
W - the European Union

Turkmenistan &\

..__\Q




»
@ LESLIE The Aral Sea Example

)

The ultimate consequence of linear water and land mismanagement. Decades of
intensive agricultural diversion transformed a vibrant, regulating ecosystem into a

hyper-saline desert, devastating local microclimates, health, and economies.
> A
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)

Transition to Circular Thinking

Regeneration

>

Biosphere

Biochemical
feedstock

* The Resolution: The Circular

* The Shift: From 'Take-Make-Waste'
to Regenerative by Design.

* Biological Cycles: Rebuilding
natural capital, restoring soil health,
and closing vital nutrient loops.

Economy is the only framework
capable of fundamentally
fundamentally decoupling
growth from extraction, returning
human activity to within safe
Planetary Boundaries.
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