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(;ESUE Land Managed and Managing Systems

Navigating Complexity for Sustainable Futures

From the soil beneath our feet to the digital platforms that track
every parcel, land management sits at the intersection of
technology, policy, ecology, and human aspiration. This
presentation explores how modern systems are reshaping the way
we govern, protect, and optimize one of our most fundamental
resources — the land itself.
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QLESLIE The Landscape of Land Management Today

CHAPTER 1

Understanding the forces driving
change across global land
systems
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= Why Land Management Matters

Land use decisions shape economies, ecosystems, and communities on every continent. How we allocate, regulate, and steward land

determines food availability, housing affordability, biodiversity health, and climate resilience. Yet these decisions are increasingly complex,
driven by competing demands and accelerating change.

o

Urbanization Climate Change Food Security

By 2050, nearly 70% of the world's Rising temperatures, shifting rainfall, Feeding a growing population demands

population will live in cities, placing and extreme weather events are smarter agricultural land use —

immense pressure on surrounding land transforming land productivity and balancing yield maximization with soil

for housing, infrastructure, and services. threatening vulnerable ecosystems health and long-term sustainability.
worldwide.

Effective land management is no longer optional — it is critical for ensuring sustainability, social equity, and economic vitality for
generations to come.
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(;ESUE The Scale of Land Management Challenges

The magnitude of global land management challenges is staggering. (o)
Modern systems now track and administer over 3 million land assets 3 M + 4 0 /o

worldwide, yet fragmented ownership structures, overlapping

jurisdictions, and complex legal frameworks continue to create Land Assets Land Disputes
inefficiencies and disputes.

Managed by modern digital Stem from fragmented
Rising land values in both urban and rural settings have intensified systems globally ownership records

competition among stakeholders — from governments and developers to
farmers and conservation groups. Each party brings legitimate but often

conflicting demands for how land should be used, protected, or $ 2 1 7T

developed.

Without coordinated, transparent systems, these competing pressures Global Land Value

lead to degradation, inequality, and missed opportunities for sustainable
growth. Estimated total value of the

world's land resources
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(;ESUE Mapping the Complexity

Modern GIS mapping overlays reveal the intricate mosaic of
land uses — agriculture, urban development, and natural
forests competing for space. These spatial visualization tools
have become indispensable for planners, policymakers, and
land managers seeking to understand patterns, resolve

conflicts, and plan for the future.
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(;ESUE Digital Transformation in Land Management

CHAPTER 2

How technology is revolutionizing the way

we track, analyze, and govern land

resources
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(;ESUE Land Management Software: The Digital Backbone

The digital revolution has fundamentally transformed land administration. Platforms like LAMS (Land Asset Management System) and
MaintStar have replaced paper-based records with powerful, integrated software ecosystems that streamline data management, automate
workflows, and connect stakeholders in real time.

—0——0— —0—

Centralized Cloud Databases Workflow Automation GIS Integration

All land records, ownership documents, From lease renewals to compliance Seamless integration with Geographic
and transaction histories stored in a tracking, automated workflows eliminate Information Systems enables spatial
single, secure cloud environment — bottlenecks, ensure deadlines are met, visualization, overlay analysis, and map-
dramatically improving transparency and free personnel to focus on strategic based decision support — turning raw
and reducing errors associated with decision-making rather than data into actionable geographic

manual record-keeping. administrative tasks. intelligence.
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QLESLIE Case Study: LAMS Clients Driving Efficiency
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Leading industrial organizations have embraced LAMS to transform their land operations.
Companies like Tata Steel, Vedanta, and Ultratech Cement — each managing vast portfolios of
mining rights, industrial sites, and buffer zones — have achieved measurable gains through
digital land management.

' Automated Asset Tracking

Lease agreements, acquisition records, and asset inventories are automatically updated
and auditable, eliminating manual errors and version conflicts across departments.

aS;\ Real-Time Mobile Access s
: e s il |l
Field teams and executives alike access up-to-the-minute land data from any device, e

enabling faster decisions and better coordination between office and on-site operations.

IQ Cross-Department Collaboration

Legal, finance, operations, and environmental teams share a single source of truth,
breaking down silos and accelerating complex land transactions.
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(;ESUE On Demand Land for Oil & Gas Sector

Why It Matters Key Capabilities

The oil and gas sector manages thousands of lease e Scalable Cloud Architecture e Al-Powered Support
agreements, right-of-way contracts, and surface

use permits across vast geographies. Missing a Zero-downtime updates ensure Intelligent notifications proactively

single obligation deadline can result in millions in continuous access even during alert teams to upcoming lease

penalties or lost production rights. peak operations, with elastic scaling obligations, expiration dates, and
to handle growing portfolios. compliance milestones before they

become critical.

e Accounting Integration

Seamless connections with ERP and accounting systems automate royalty
calculations, lease payments, and financial reporting for full fiscal
transparency.
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(;ESUE GIS-Based Land Parcel Mapping

Geographic Information Systems have become the visual

language of modern land management. By layering ownership
boundaries, zoning designations, environmental constraints,
and infrastructure data onto interactive maps, GIS platforms
empower decision-makers to see relationships and conflicts
that spreadsheets alone could never reveal. This spatial
intelligence is transforming how governments and

organizations plan, regulate, and invest in land.



)

(;ESUE Policy and Governance in Land Systems

CHAPTER 3

Shaping the rules that determine who

owns, uses, and benefits from land
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(;ESUE Scotland's Land Reform Roadmap (2026)

Scotland has emerged as a global leader in progressive land reform, launching a national program designed to fundamentally reshape how
land ownership and use are governed. The 2026 roadmap represents one of the most ambitious policy initiatives in modern land

governance.
o O
Open Ownership Safeguard Power Empower Communities
Expanding opportunities for diverse Implementing robust protections against Giving local communities meaningful
ownership models, including community the misuse of concentrated ownership voice and legal standing in land use
trusts, cooperatives, and public-private power, ensuring no single entity can decisions that directly affect their
partnerships that democratize access to monopolize land resources at the expense livelihoods, environments, and cultural

land. of public interest. heritage.
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(;ESUE Coordinated Government Action Needed

Effective land governance cannot happen in isolation — it requires coordinated action across multiple levels of government and policy
domains. Siloed approaches to housing, agriculture, environment, and infrastructure consistently fail to optimize land outcomes.

Smarter Public Land Use Stronger Local Powers Modern Data Systems
Governments must leverage fiscal tools Municipalities need expanded authority Integrated, publicly accessible land

— tax incentives, subsidies, and to address stalled developments, data systems are essential for
targeted investment — to ensure public derelict sites, and speculative land- transparency and accountability. When
land serves the broadest possible banking that harms communities. citizens can see who owns land and
benefit, from affordable housing to Compulsory purchase orders and how it's used, governance improves
green infrastructure and community vacancy taxes are among the tools and corruption diminishes.

amenities. gaining traction.
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QLESLIE The Role of Land Commissions and Agencies

)

Land commissions occupy a uniquely challenging position — they must
simultaneously balance economic development, housing needs, environmental
protection, and climate goals. These agencies serve as the bridge between
competing interests, translating policy intent into practical outcomes.

Scotland's reform process alone engaged over 1,200 stakeholders — from
farmers and conservationists to developers and indigenous rights groups —
ensuring that reform reflects the full spectrum of societal needs.

Building public confidence requires land commissions to demonstrate clear,
measurable outcomes — not just process improvements, but tangible changes in
how land serves people and planet.



)
QLESLIE Community Voices in Land Decisions

Across the world, communities are demanding — and
increasingly winning — a seat at the table where land use
decisions are made. From town halls in rural Scotland to
participatory planning workshops in urban centers, citizen
engagement is proving essential for creating land governance
that is both legitimate and effective. When people have a say
in how their land is used, outcomes are more equitable,

resilient, and widely supported.
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= Ecological and Socioeconomic Dimensions

CHAPTER 4

Exploring the deep connections between

land management, ecosystems, and human

welfare




) Understanding Land Management
qLESLIE

) Systems and Ecosystem Impact

The Landscape Management System (LMS) represents a breakthrough in ecological land planning. This public-domain software tool
enables researchers, foresters, and land managers to model complex forest and landscape scenarios — simulating decades of change in
minutes.

Scenario Modeling Sustainable Alternatives Research & Planning

Run "what-if" analyses comparing different |ldentify management pathways that maintain  As a freely available public-domain tool,
harvest schedules, conservation strategies, biodiversity, sequester carbon, and support LMS democratizes advanced landscape
or development plans to evaluate long-term  ecosystem services while still meeting analysis — supporting academic research,
ecological and economic outcomes before timber production or development government planning, and community-led

committing resources. objectives. conservation efforts worldwide.
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) Understudied Component

Livestock grazing occupies roughly one-third of the Earth's ice-free land surface, yet it remains one of the most poorly understood
components of global land management. The relationship between grazing systems and land health is complex, with profound implications
for multiple dimensions:

Soil Health

Overgrazing compacts soil
and accelerates erosion,
while managed grazing can
improve soil structure and
carbon sequestration.

Biodiversity

Grazing intensity directly
influences plant diversity,
habitat availability for
wildlife, and the resilience of
grassland ecosystems.

Emissions

Livestock contribute
approximately 14.5% of
global greenhouse gas
emissions, yet data gaps on
grazing areas limit precise
analysis.

Food Security

Livestock provide livelihoods
for 1.3 billion people
worldwide, making them
essential to food security
even as environmental
pressures mount.
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(;ESUE Global Implications of Land Use Intensity Changes

Changes in how intensively

we manage land — from >~
" Carbon Cycle

Soil storage & :
release =/ f Water Cycle

— Evapotranspiration

shifting cultivation practices

to urban expansion — ripple

Management

Intensity

Spatial Data &
Research

through the entire Earth

Surface
Energy

Balance

\ Albedo &
\ heat flux

system. These land

management decisions affect

Atmospheric

Composition
GHG concentrations

atmospheric carbon

concentrations, regional

water cycles, surface albedo, Balance Production Efficiency & Ecological Health

and biodiversity at scales that , o , , . , ,
Addressing these challenges requires improved spatial data, interdisciplinary research, and a commitment to balancing

influence global climate production efficiency with long-term ecological health. No single discipline can solve the puzzle alone.
patterns.
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(;ESUE Visible Scars: Land Degradation from Space

Satellite imagery reveals what ground-level observation often
misses — the vast scale of land degradation driven by
unsustainable grazing, deforestation, and intensive
agriculture. These overhead perspectives expose erosion
patterns, vegetation loss, and desertification trends that inform
targeted intervention strategies. Remote sensing has become
an indispensable tool for monitoring land health and holding

land managers accountable across millions of hectares.
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(;ESUE The Future of Land Management

CHAPTER 5

Innovation, integration, and
Imagination — building the systems of

tomorrow
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(;ESUE Emerging Trends and Technologies

The next generation of land management tools is being shaped by transformative technologies that promise to make land governance
smarter, faster, and more transparent than ever before. These innovations are not futuristic fantasies — they are being piloted and
deployed today.

&b

-

oo
B Blockchain Land Registries
Enhanced GIS & Remote o
. . . Distributed ledger technology creates
Al & Machine Learning Sensing .
tamper-proof, transparent ownership
Predictive land use modeling powered Next-generation satellite constellations records that eliminate fraud, reduce
by artificial intelligence can forecast and drone technologies deliver real- transaction costs, and build trust in land
urbanization patterns, crop yields, flood time, centimeter-resolution monitoring of markets — particularly valuable in
risks, and optimal land allocations — land conditions, enabling instant developing economies where title
enabling proactive rather than reactive detection of unauthorized development, disputes are endemic.
management decisions. deforestation, or environmental

degradation.
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(;ESUE Toward Integrated, Community-Centered Systems

The future of land management is not just technological — it is deeply human.
Around the world, a growing consensus is emerging that local empowerment in
land decisions must become a global priority, not merely an aspiration.

Multi-Stakeholder Platforms

New digital platforms are linking government agencies, private sector developers,
and citizen groups in real-time collaborative planning environments.

Climate-Smart Planning

Land use planning is increasingly integrating climate resilience criteria — from flood
risk mapping to urban heat island mitigation and carbon sequestration targets.

Inclusive Governance

Indigenous rights, gender equity, and intergenerational justice are becoming central
pillars of progressive land governance frameworks worldwide.
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(;ESUE Call to Action: Innovate, Collaborate, and Reform

The challenges facing global land management are immense — but so are the opportunities. Achieving sustainable land futures requires decisive action on three fronts
simultaneously.

Close Data Gaps

Fill missing livestock
and grazing data

NV [
Balanced
Digital Policies
Infrastructure Align economic,
social, and

Build modern land

platforms and Al environmental goals

\.

No single organization, government, or technology can solve the land management challenge alone. Success demands cross-sector collaboration, sustained investment,
and the political will to pursue reforms that serve the long-term public interest — even when short-term pressures push in opposite directions.



) Land Management: The Foundation for
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) Resilient Communities and Ecosystems

Land is more than property — it is a shared resource that shapes our collective future.

Throughout this exploration, one truth has emerged with clarity: the way we manage land determines the health of our ecosystems, the
fairness of our economies, and the resilience of our communities. By harnessing technology, strengthening governance, and centering
human values, we can unlock sustainable opportunities that serve both people and planet.

Prosperity Equity Planetary Health

Smart land management drives Transparent, inclusive land governance Sustainable land stewardship protects
economic growth, creates jobs, and ensures that benefits and burdens are biodiversity, sequesters carbon, and
builds wealth that is widely shared fairly distributed across all members of safeguards the natural systems on
rather than narrowly concentrated. society. which all life depends.

Together, we can manage land for a future worth inheriting.
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