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Reiteration of Circular Transition

)

Take —>» Make —> Dispose

Linear Model: Resources are extracted for one-way consumption,
ending in permanent disposal.

Recover

Circular Model: Systemic transition focusing on the active regeneration
of natural systems and continuous resource looping.
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QLESLIE Classification of Waste Streams:

» e = Origin

Classification of Waste
Streams by Origin can
ocuar on the indal life are
usiny industry aportant,

ﬁ Households & Commerce ->
il

Municipal Solid Waste (MSW)

i@ Agriculture & Forestry -> factors, cosmomiles, and

>—— Biotic / Biological Waste forestrys of andologic

Total Solid networks had use of
Waste <~ waste streams

Industry & Construction
-> Abiotic / Mineral Waste

e

-> Extraction Waste

% Mining & Quarrying
AN
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@ LESLIE Classification of Waste Streams:

» Composition and Potential

Chemical solvents,
heavy metals.

Hazardous
(Toxic/Reactive)

w

=

S

5 Food waste, Plastics, glass, inert
_§ agricultural crop construction rubble.
L residues.

O

-4

Biotic Abiotic
(Biological origin) (Mineral/Fossil origin)
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@ LESLIE Municipal Solid Waste (MSW):

> Definition

» Current Scale: 2.01 billion tonnes of MSW generated globally (2016).

» The Epicenter: Rapid urbanization shifts the burden. Asian cities are projected to generate 1.8 billion tonnes by
2025 (15% annual growth).

« Definition: Household and commerce waste. Highly visible, heterogeneous, and difficult to sort.

r 2050 Projections
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(;ESUE Composition of Municipal Waste

Nearly half of all global
municipal waste is 14%: Other
organic. This

represents a

massive, untapped

biological nutrient 5%: Glass
stream currently lost to
linear disposal.

44%: Food and Green Waste

12%: Plastic

[T
17%: Paper and Cardboard 4% Metal
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@ LESLIE MSW in Different Economic

» . Contexts

As income rises, Low-Income High-lncome

e

total waste

generation triples. “
Composition shifts

from basic organic
food scraps to 0.40-0.56
complex, kg/capita/day
multi-material

packaged goods
and plastics.

1.6-1.9
kg/capita/day
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QLESLIE ' | MSW Challenges in Central Asia

)

25
Unauthorized Landfills
1.9M & 1 Official Dump
Inhabitants

Material Recovery (14%)
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) Agricultural Waste:
qLESLIE

> Types and Sources

Generated by
cultivation, forestry,
and livestock rearing.

Unlike MSW,
agricultural waste is
highly homogenous
and entirely biotic,

making it the ideal Rice straw Sugarcane Manure
primary feedstock for bagasse

the circular bio- \ J
economy. *

High-Value Biotic Feedstocks
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QLESLIE . Agricultura

Biogas
Renewable Energy

Open burning of
crop residues
creates severe air
pollution and
destroys soil health.

Ya

——)

Biomass
Feedstock

Anaerobic
Digester

[

Soil ’

Health Solid Fertilizer /

Digestate
Soil Nutrient Return
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| Waste in

Linear vs Circular Systems

Circular systems
capture this biomass
to produce renewable
energy and return
critical nutrients to
the land.



) Industrial Waste:

(;ESUE Definition and Scale

While municipal waste
is highly visible to the Mineral &
. : Construction
public, construction,
demolition, and
industrial mining wastes
account for the
overwhelming majority
of global material
tonnage by a factor of
ten.

Mining &
Quarrying

o 207 Mt

Co-funded by
the European Union



) Industrial Waste
qLESLIE

» v Management in CE

* The Concept: The
waste outputs of one ‘ Excess Steam ‘
industrial facility become
the raw material inputs I = I
for another. .lm I II
generated by thermal
power plants to
produce new, Gypsum/Ash Wastewater

» Almaty CE Goal: 100%
marketable construction

processing of ash
materials rather than I
stockpiling it.
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) Biological vs Technical
qLESLIE

» 2= Waste Streams

All waste streams
fundamentally belong to Y &
one of two continuous N AN Z

{0
B/:qu? V@s&ic

Reuse’ }efurbish Q%
Acycle

loops. Biotic materials A=K
must safely return to the
soil; abiotic materials must sl
circulate continuously et
within industrial systems.

% Composting

EN N
Digestion @&
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»
QLESLIE Conclusion: Waste as Resource

)

=0
In a fully realized anﬁ & h

Circular Economy, _ MSW Agriculture Industry
“waste” ceases to exist.

Municipal, agricultural,
and industrial discards
are simply the starting
feedstocks for the next
generation of
production.

Clrcular
Economy
Englne

Secondary Renewable Regenerated
- Co-funded by Raw Materials Energy Soil

the European Union
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