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Q LESLIE Title: Waste Hierarchy and

» 2 Circular Economy

Nuisance Management: Value Creation:
Linear Disposal Resource Optimization
Current Reality: The world The Shift: Moving from
generates ~55 billion kilograms minimizing the impact of
of waste daily. unwanted discards to retaining

the economic and ecological
value of core materials.
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QLESLIE Link with Material Flow Thinking

)

Production

Linear Extraction: Over 20
gigatonnes of processing and
end-of-life waste produced

System globally.

Primary

System Leakage: The width of
Resources

downward flows represents
permanent loss of embedded
energy, labor, and materials.

Landfill /Emissions
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(EESLIE . Traditional Waste Hierarchy:

» Core Levels

Prevention: Reducing waste generation
at the source.

PREPARATION FOR REUSE | Preparation for reuse: C[ez_aning or
repairing products for original function.

Recycling: Reprocessing waste into
secondary raw materials.

ENERGY RECOVERY Energy recovery: Capturing embedded energy
via thermal treatment.
Disposal: Indefinite storage in landfills or
DISPOSAL incineration without recovery.
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qLESLIE

Traditional Waste Hierarchy:
» n Environmental Prioritization Logic

Core Insight: The hierarchy
is driven by thermodynamic
Manufacture Recycle Disposal efficiency. Downstream
interventions inherently
destroy the energy and
labor originally invested in
manufacturing the product.

Embedded Energy & Labor
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QLESLIE | Why the Waste Hierarchy Matters

)

Decouplin nomic g e
ecoupling eco Maximizing resource

Prospeitty from efficiency and material
environmental I
degradation. P Y-

Reducing pressure on Providing a structured
finite land, soil, and decision-making tool

water systems. for policymakers.
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» Limitations of
QLESLIE |

» b < Linear Waste Management

Dead End /
Value Destruction

Extraction Production Consumption Landfill

In a linear take-make-dispose model, waste generation is inevitable. Managing
end-of-pipe waste only delays, rather than prevents, absolute resource depletion.
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) _ : "
(LES LIE Waste Hierarchy within

> ) Circular Economy

[Design

Manufacture

Main Insight: Waste
management success is
dictated before a product
is manufactured.

(Eco-Design
The critical upstream
intervention point that
minimizes toxicity,
standardizes materials,
and ensures end-of-life

chlability.

End-of-Life
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QLESLIE | Extended Frameworks (3R to 10R)

)

Refuse
Rethink Expanding from basic
Reduce waste management to
HEice c.ompre'hensn{e r.n.ajcerlal
: circulation, prioritizing
Repair high-value maintenance
Refurbish over raw material
Remanufacture VECONELY.
Repurpose
Recycle

Recover
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the European Union




)

QLESLIE | Prevention as Priority Strategy

Servitization:
Dematerialization
of Demand

Transitioning from selling
physical products to offering
performance-based services
(e.g., mobility instead of cars)
intrinsically designs out waste
and extends product lifecycles.
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QLESLIE | | Recycling vs Higher-Level Strategies
Inner Loops (Repair/Reuse) Outer Loops (Recycling)
Retained Value !—iigh (.Preserves product Low (Reduces to raw materials)
integrity)
Energy Input - : High (Requires melting/re-
Required Low (Minimal processing) orocessing)
Output Quality Original state maintained Often degraded (Downcycling)

Summary: Recycling prevents landfilling, but inner loops
preserve the highest embedded economic and ecological

value.
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q LESLIE Application to Waste Streams

)

EME mmmsm)  Source Separation & Reuse (Municipal Solid Waste)

—

Tﬁ& msmmm)  Anaerobic Digestion (Biological Loop)

i mmsm) Industrial Symbiosis (Technical Loop)

Note: Tailoring the circular strategy to the specific biotic or abiotic nature
of the sector's output.
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) _
qLESLIE Central Asia Context

)

Target: Implementation of
Circular Economy Action
Kazakhstan: ~11.5% Plans (CEAPSs) to increase
recycling and address
GHG emissions in
hard-to-abate sectors.

High Landfill Dependency:
Waste management is
currently dominated by the

lowest tier of the hierarchy. MSW Recycling Rate
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) _
QLESLIE | | Conclusion

Synthesis Insight: The waste
hierarchy is no longer just a defensive
tool for mitigating nuisance; it is the
fundamental architecture for
decoupling economic growth from
resource extraction and regenerating
natural land ecosystems.
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