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(EESLIE | Global Sustainability Challenges

) n and Resource Pressures
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The Concept of
Sustainable Development

» Sustainable development meets
present needs without compromising
future generations’ capabilities.

» The economy and society are
inextricably embedded within, and
constrained by, the natural
environment.

. Ecoslystems provide critical provisioning,
regulating, cultural, and
supporting services required for human

prosperity.

* True sustainability necessitates
absolute decoupling of economic
prosperity from ecological degradation.

Co-funded by
the European Union

The Concept of Sustainable

Society

Environment

Development




)
QLESLIE

)

Introduction to the Sustainable
Development Goals (SDGs)
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(EESLIE A The Relationship Between

) e Economic Systems and Sustainability

* Relative decoupling occurs when resource
use grows at a slower rate than economic
output.

s GDP

* Absolute decoupling occurs when economic
growth continues while total material
footprint declines.

Relative

decoupling

* Consumption-based accounting reveals that
high-income nations often offshore their
material footprints to producing nations.

Normalised score

- _ — Absolute
* Achieving absolute global decoupling is the decoupling
central macroeconomic objective of the
circular transition.
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QLESLIE | | From Linear to

) Circular Economy

* Linear Economy: Built on a * Circular Economy: A paradigm e Transitions focus from * Aims to systematically
throughput model reliant on designed to retain maximum downstream waste management  decouple economic growth
finite resources and value of products, to upstream eco-design and from finite resource
continuous waste generation. components, and materials. lifecycle extension. consumption.

REDUCES WASTE
NATURAL ENERGY &
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(EESLIE 4 Principles of the

Circular Economy

Design out waste and pollution

Eliminating negative externalities at the conceptual stage
rather than treating them post-consumption.

Keep products and materials in use

Maximizing utility through sharing, repairing, reusing, and
remanufacturing within technical cycles.

Regenerate natural systems

Returning biological nutrients to the soil to rebuild natural
capital and support ecological resilience.
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QLESLIE | Circular Economy as a Strategy for
> O

Achieving the SDGs

« Circular economy provides a pragmatic, operational « Directly addresses the root causes of climate change,
toolkit for fulfilling the aspirational targets of the SDGs. biodiversity loss, and resource depletion.

« Facilitates cross-sectoral synergies, transforming waste « Shifts focus from mitigating harm to proactively designing
from one industry into feedstock for another. restorative environmental and social systems.

1. Design
out waste

2. Keep
materials
in use

3. Regenerate
natural
systems
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QLESLIE Key SDGs Supported by

Circular Economy

SDG 11 (Sustainable Cities): Implementing urban SDG 12 (Responsible Consumption): Maximizing
resource flows, shared infrastructure, and circular material longevity and minimizing supply chain waste.
mobility.

‘l CUNKTE
ACTION

SDG 13 (Climate Action): Reducing greenhouse gas SDG 15 (Life on Land): Protecting biosphere integrity
emissions associated with raw material extraction and through sustainable agriculture and biotic material
manufacturing. loops.
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(EESLIE \ Circular Resource Management

) = and Waste Reduction

iti Prevent / Rethink
end-of-pipe solutions, whereas circularity

e Traditional waste management focuses on
prioritizes upstream prevention.

* The 10 Rs framework provides a nuanced
taxonomy, from Rethink and Reduce
down to Recycle and Recover.

» Narrower, inner loops preserve more o
embodied energy and economic value erurbis

Loss of embodied value

than wider loops. W
* Disposal and landfilling represent the B =
ultimate failure of resource optimization Landfil

and systemic design.
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(EESLIE | Circular Economy in Land and

) B Environmental

» Biological cycles require the safe return of organic matter to the biosphere to maintain soil fertility.

» Conventional linear agriculture depletes topsoil, disrupts biochemical flows, and relies on finite synthetic fertilizers.
» Regenerative agriculture minimizes soil disturbance, enhances biodiversity, and sequesters atmospheric carbon.
* Closing the loop on organic waste prevents nutrient leakage and eliminates reliance on fossil-based inputs.

Conventional Agriculture Regenerative Practices
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QLESLIE | Case Examples:

Practical Circular Strategies

Eco-Industrial Parks Urban Agriculture Product-as-a-Service (PaaS)
Facilities where the waste heat and Vertical farming systems that utilize Business models where
material by-products of one facility municipal organic waste compost manufacturers retain ownership of

power adjacent businesses and localized greywater recycling. goods, incentivizing durability and
(Industrial Symbiosis). end-of-life component recovery.
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> Implementation Challenges

Value Lost in the Linear Chain
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economically unviable.

Economic Disincentives:
Market externalities misprice
virgin raw materials, making them
artificially cheaper than secondary
recovered resources.

A Regulatory Fragmentation:
Inconsistent definitions of
- “ n ",
waste" and "secondary raw
@] materials" hinder cross-border
®®  circular markets.
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(EESLIE | Key Insights: Linking CE and

) Sustainable Development

N . , Living Ecosystem
» Transitioning to a circular economy is a

complex sociotechnical challenge, not
merely an engineering problem.

* Success requires simultaneous,
coordinated innovation across business
models, consumer behavior, and regulatory

frameworks. Circular

* Policy-makers must utilize Extended Transition
Producer Responsibility (EPR) and taxation
to internalize environmental costs.

¢ Education and micro-credentials build the
vital human capital required to design and
manage these integrated systems.
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