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The Global Baseline

The world currently generates 20 gigatonnes
of processing and end-of-life waste
annually—averaging 7.5 kg per person daily.

The Core Shift

Decoupling economic growth from
environmental degradation by shifting from finite
extraction to restorative, regenerative cycles.

The Central Asian Context

Transitioning from import-dependent,
resource-intensive linear models into
interconnected hubs that keep technical and
biological nutrients in continuous use.
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the Future of CE

Macro Pressures
A projected global population of 10 billion by 2050
necessitates a radical shift to closed-loop material, water,
and energy cycles.
Sevesre Re;stource s Ili\ccileaa’:ing
carc mate Change
{ : The IPAT Reality

Population growth and rising affluence multiply
environmental impact. Technology must pivot from
driving extraction to enabling extreme resource efficiency.
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Global Green
Transition
Mandates

Economic Mandate

The linear model is obsolete. Tighter environmental
standards and volatile commodity prices heavily reward
businesses that extract value from wasted resources.
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Challenges in Central Asia

Resource Productivity

Critically low. Central Asian resource productivity
is roughly an order of magnitude (10x) lower than

Acute Water ‘ the EU average.
Stress ‘ :

Waste Infrastructure
Recycling rates of municipal solid waste remain
stalled at <10-11.5% across the region. In
givfgzgﬁgg Uzbekistan alone, plastic waste generation

9 surged 147% from 2013 to 2022.

Systemic Vulnerability

High regional dependency on highly vulnerable,
water-intensive agriculture and primary fossil-fuel
extraction.

Urban Waste
Generation
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Circular Economy Transition

The Root Cause

Resource extraction and processing currently drive
over 90% of global land- and water-related
environmental impacts.

Material

Efficiency _l |_ =

Adaptation
Strategies

The Circular Mitigation

By retaining embedded carbon, extending asset
lifespans, and reducing fossil-fuel dependency,
circular strategies directly mitigate greenhouse gas
(GHG) emissions.

Resilience
Phasing out toxic materials and retaining natural
capital builds direct ecological resilience against
extreme heat and severe droughts.

Bioresource e J l_ —N Low-Carbon

Utilization Resilience
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Future Circular Agriculture Systems
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Regenerative Redesign

Crop residues and biological wastes are processed to
extract value, returning vital nutrients (NPK) to the
soil and producing local bioenergy.

Data-Backed Impact

Closing nutrient loops in Uzbekistan’s agricultural
chain via biofertilizers is projected to cut sectoral GHG
emissions by 34%.

Agri-Food Resilience
Transitioning from linear, soil-depleting yield

extraction to precision farming that rebuilds soil
capital and optimizes water utilization.
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Smart Waste and
Resource Management

Digital Upgrades

Centralized Municipal Integrating loT, real-time smart bins, and Al-driven optical
Dashboard sorting to maximize the recovery of technical nutrients from

W T——— ° @ Qo R R e municipal solid waste (MSW).

: ! Valorizing Waste

- Optical 11 == H Transforming Central Asia's 10+ million annual tons of MSW
I ; 3canne,s 3 (((‘))) Tracking from an environmental liability into a reliable secondary
I ! -' @ commodity market.

é L?ﬁ?ir::g Data Transparency
o— Digital tracking networks provide exact spatiotemporal data,

Municipal ® l overcoming the regional lack of reliable statistical waste
Waste collection.
Automated
Sorting Facility @

Biological
Nutrients
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Systemic Optimization
Addressing Central Asia’s severe transboundary water
vulnerabilities by interlocking agricultural output with

renewable energy and advanced wastewater recovery.

Breaking the Conflict

Shifting away from the historical hydro-vs-agriculture
conflict by deploying solar/wind grids to power
decentralized water desalination and purification.

The Closed Loop

Treated wastewater replaces primary extraction for
irrigation, while organic agricultural waste generates
localized biogas energy.
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Eco-Industrial Parks and
Circular Infrastructure

Eco-Industrial Park Industrial Symbiosis

A system where one facility’s waste inherently becomes
Industrial
By-products

another’s raw feedstock.
ﬁ
Treated Water

Shared Infrastructure

Centralized pipelines for utility sharing minimize systematic
leakage, reduce virgin material demand, and eliminate
negative environmental externalities.

Waste
Heat

Urban Symbiosis Example

Almaty’s targeted Circular Economy Action Plan utilizes
construction and demolition waste (CDW) recycling centers
to manufacture secondary raw materials from ash and slag.
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» b Technologies

Industry 4.0 Integration

Utilizing loT, big data, and spatial Geographic Information
Systems (GIS) for precise territorial planning and reverse
logistics.

Material Traceability

Deploying Digital Material Passports and RFID tags to
monitor product lifecycles, enabling high-value secondary
recovery.

Advanced Chemical
Biotechnology Recycling

Advanced Processing
Scaling advanced biotechnology for bio-plastics and

chemical recycling of complex polymers to drastically
reduce reliance on primary fossil fuels.

GIS & Digital Passports
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Future Circular Business Models
» = and Green Economy

Shifting the Paradigm

Transforming businesses to generate income by maintaining
o materials and resources in continuous flow, rather than through
Economy simple volume sales.

’

Access Over Ownership

Expanding ‘Product-as-a-Service' models where consumers
lease performance (e.g., lighting, machinery) while manufacturers

M P;‘.’S:ﬁf{f: : retain asset ownership and lifecycle responsibility.

Take-Make-Waste

Value Extension

~ Prioritizing localized repair economies and secondary material
marketpir~es to keep technical nutrients at their highest utility.

~
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Secondary
Material Markets
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> A Workforce Development

1. The Human Capital Gap

Transitioning from linear resource extraction requires
new academic frameworks and specialized vocational
skills capable of managing complex systems.

Green Jobs

€, P

Life Cycle Smart-Grid
Analysts Engineers

2. Economic Opportunity

Investments in circular models are direct drivers of
employment. Upgrading Uzbekistan's agri-food sector
alone holds the potential to create approximately
46,000 new green jobs.

3. The Goal

Funneling a highly skilled youth demographic into
high-value careers as life cycle analysts, biological
systems engineers, and reverse-logistics managers.

Vocational
Training

Interdisciplinary > )
STEAM Curricula
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» s Cooperation

1. Transboundary Necessity

Overcoming institutional barriers requires regional
e gtemaéiona' , cooperation, particularly for shared river basins
AQY ororsupper and transboundary water resources.

2. Regulatory Drivers

Implementing Extended Producer Responsibility
(EPR) schemas and Green Public Procurement
(GPP) to artificially incentivize secondary material
markets.

Secondary

Shared Water :
Management Resource Trading
\ 3. De-risking Investment
Deploying shared ecological standards and
leveraging international donor support to de-risk

Unified Green
Standarg(s ?
4"‘ capital-intensive circular infrastructure projects.
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> CE Development

Almaty City CEAP Almaty’s Urban Blueprint

Implementing targeted CDW recycling and food
bioconversion is projected to reduce demand for

21 Million Tons Primary primary materials by 21 million tons by 2031.
Material Reduction by 2031 ' B Uzbekistan’s Energy & Agri Goals

Ambitious scaling of 4 GW solar capacity alongside
circular agricultural interventions targeting a 34%
reduction in sectoral GHG emissions.

Uzbekistan National Scaling The Core Takeaway

Targeted, data-backed CE Action Plans yield massive
4 GW Solar sca"ng o economic and environmental dividends, offering clear
=em pathways to deep decarbonization.

and 34% Agri-Sector ST L
GHG Reduction <
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