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Monitoring Land Sustainability in
) = Circular Systems
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Co-funded by Transforming linear extraction into regenerative cycles. A comprehensive
the European Union framework for tracking, assessing, and governing land-based circular economies.
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Why Monitoring is Necessary:
» e Tracking Progress
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Linear Impact [ Circular Restoration ]
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Establishing baselines to track spatial progress. Global material use has grown
I o unced by exponentially; without rigorous monitoring, linear systems exceed planetary
RN the European Union boundaries, causing severe soil erosion and biodiversity loss.
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QLESLIE Why Monitoring is Necessary:

» 2 & Policy Support

Data drives effective governance. Continuous monitoring provides the objective evidence base
required to evaluate system performance and calibrate regulatory and economic responses over time.
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QLESLIE | Indicators of Land Sustainability
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Organic Carbon % & Nutrients

Land Occupation Area & Productivity

Groundwater Purity Levels
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Environmental Impact Metrics

Quantifying the benefits of systemic transition. Regenerative agricultural practices drastically reduce
environmental pressures, lowering greenhouse gas emissions, slashing synthetic chemical use, and
conserving water compared to linear models.

GHG Emissions

3 -31%

L i

Current Scenario Circular Scenario
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Synthetic Fertiliser
Consumption

3 -711%

Current Scenario Circular Scenario

Water Consumption in
Agriculture

3 -49%

Current Scenario Circular Scenario
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(;ESUE a Quantifying Circularity

Domestic Extraction (2.0 Gt)

Waste
Management

Material
Inputs

Recovery (0.2 Gt)

Material Flow Analysis (MFA) tracks the physical mass within an

economy. Quantifying mass balance reveals systemic inefficiencies

and highlights the exact volume of secondary materials successfully
" A looped back into agricultural soils.

EREN the European Union
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A conceptual tool for mapping environmental causality. It connects socio-economic
drivers to physical environmental impacts, identifying exactly where targeted circular
interventions can be made.

Drivers =—» Pressures —¥»  States =—» Impacts Responses
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@ LESLIE DPSIR in Land Systems

Applying DPSIR to physical land management.
This causal chain illustrates how unregulated
consumption directly degrades soil, prompting
mandatory recycling and Extended Producer
Responsibility (EPR) as systemic responses.
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ISO 14040 LCA Boundary
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Evaluating environmental impacts from cradle to grave. LCA prevents “burden shifting” by comprehensively
accounting for emissions, water, and resource use across the entire lifespan of a product or service.
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Isolated
Evaluation

Life Cycle
Thinking
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Life Cycle Thinking in
Land Management

Expanding the analytical
boundary

Life cycle thinking ensures
that solving a waste

problem locally (e.g., isolated
facility compliance)

doesn't unknowingly create
unaccounted agricultural

or regional impacts
elsewhere.



» Monitoring Circular

QLESLIE | |
> A Inputs and Outputs

Municipal Anaerobic Digestate | Monitored
Organic Digestion Output Agricultural
Waste Facility Fleld
Data Verification Nodes
(Safety & Nutrient Uptake)
Securing the biological cycle. Rigorous soil nitrogen and phosphates without
monitoring ensures that organic waste ~ introducing heavy metals or toxic

recovered as digestate safely replenishes contaminants.
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QLESLIE | Data and Measurement Challenges

)

| The friction of implementation.
Comprehensive Achieving high-resolution monitoring is
VIQHITOHAD SalaBapzaidoce heavily constrained by the lack of localized
Requirements Complexity, and vy euEL g A @ oo
High primary data, methodological complexities,
|mp|e(f:“entat'0n and the challenge of tracking informal
O51S circularity.
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g Municipal
HH Planners
E&ntralizéd standards dlrive decenftradlized alction. " J
ective governance relies on unified requlatory mandates an .
economicg incentives to ensure diverse s'?akeho%ers measure and Standardized
report circularity consistently. Assessment Protocols

Environmental

Ministry

Agricultural

Industrial
Sectors = O™0

Standardized Stakeholders

Assessment Protocols
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QLESLIE Integrated Monitoring Systems

)

Combining analytical tools for holistic oversight. .
Linking macro-level socio-economic policy analysis with micro-level

product footprints creates a robust, unified architecture capable of
governing complex land systems.

DPSIR

Framework Life Cycle
(Macro-level Policy Analysis) Assessment

(Micro-level Product Impact)

\ J

L
B Integrated Monitoring Architecture
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QLESLIE | Measuring Sustainability for Circular

)

The foundation of future resilience. Rigorous, standardized monitoring systems are the crucial pillars
that hold up the transition to circular, sustainable, and regenerative land management.

Sustainable Land Management

Soil Restoration
Conflict Resolution
Monitoring
Systems
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