The Blue Paradox

From Perceived Abundance to Critical Scarcity, and the Path to a Balanced Future.
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A Planet of Abundance? i

Total Water (100%)

The Earth's hydrosphere is a vast, constant
system, but the water we can actually use is a
tiny fraction of the whole.

_ Saltwater (97.2%)
The planet has a constant quantity of

water, known as the hydrosphere.

Only 2.8% of this potential is freshwater, ——— @
directly usable for vital human needs like

consumption and agriculture. Freshwater (2.8%)
The most accessible freshwater comes from the

‘water cycle," which replenishes surface water through
evaporation, precipitation, runoff, and infiltration.

Our perception of a water-rich world belies the physical
reality of a very limited, precious resource.
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If Water is a Constant Cycle, Why is the Well Running Dry?
Why is the Well Running Dry?

Human activity in the 20th 5,000 km?

Century fundam.enta".y : In the 20th century, global water
altered our relationship with use grew at more than twice the
water, driving Consumption rate of population increase.
at a rate that far outpaced
population growth.

Global Water
Consumption

World Population
Growth

Below 800 km?
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This exponential growth was driven by new economic and social models that place a massive

demand on water for food, sanitation, domestic, industrial, and agricultural needs.

* Producing 1kg of wheat requires 500 liters of water.
* Producing 1kg of rice requires 2,000-4,000 liters.
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Where Does All The Water Go? L
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The differences are considerable, but globally, agncultures share of nearly 70% of freshwater
withdrawals makes it not a point of blame, but our = e greatest point of leverage.
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The Quality Crisis: Turning a Resource into a Risk PBISK

Industrialization and urbanization have turned many water systems into conduits for pollutants,
reducing usable supply and creating severe environmental and health risks.

Brittany, France: Agricultural
pollution from chemical fertilizers
and excess manure has had dramatic
effects on the region's rivers.

Global Threat: Pesticides like DDT are
found in deep ocean currents, at the
very base of the global food chain.
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Rhine River: Before the 1960s, the river was
treated as an “industrial sewer" by major

h h E companies (Sandoz, BASF, Bayer, Shell),
]E‘. M leading to massive contamination.
andoz, Bayer m
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The Engineering Paradox: Control at What Cost? PBISK

Our primary tools for managing water supply—dams, diversions, and large-scale projects—often
create profound imbalances, solving one problem while creating another.
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Las Vegas
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Los Angeles

|rr|gat|on caused a 50%
,‘ reduction in the sea's
) surface area, creating an
** ecological and socio-
. economic catastrophe.

| 96% of the

river's water is
captured by dams
and diversions.

Phoenix
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These projects create scarcity downstream and can cause irreversible environmental damage.
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Water as a Geostrategic Weapon PBISK

In arid regions, control over shared water resources is a primary driver of geopolitical tension and
conflict, creating a zero-sum game between nations.

R o

Deep Dive: Jordan Basin

B ), ™S I~ S Israel, with 86% of the resources, has
RN N\ e developed powerful irrigated agriculture,
- agh N while Palestinian access is severely restricted.

\\\ / Tigris-Euphrates /- Palestinians: 10%
=" \\ N

)

Occupied Territory
Settlers: 4% \

/, / ~Jordan™. 4} \

Israel: 86%

“Since 1967, the occupation of the Golan Heights, the West
Bank, and Gaza gives Israel full latitude in the use of water.”

Water is the “Blue Gold,” a commodity to be controlled, creating power dynamics where
upstream countries hold a strategic advantage over downstream neighbors.
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How Do We Recalibrate Our Relationship With Water?

Facing growing scarcity requires a shift from simply finding more water to fundamentally rethinking
how we manage, value, and use it. This requires a coherent framework for action.

Current State: Depletion & Conflict Future State: Managed Equilibrium

The Food and Agriculture Organization (FAO) provides a conceptual framework built on two
core approaches: augmenting supply and managing demand. It is not about a single solution,

but a portfolio of integrated strategies.
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Part 1: Augmenting Supply — The Limits of More :

While we can increase available water through engineering and reuse, these options are often
costly, environmentally challenging, and face diminishing returns.

Conventional Sources | Groundwater

Building dams and reservoirs. | : Exponential increase in use has
Most suitable sites are already 1 improved livelihoods but led to
exploited; facing increasing long-term aquifer depletion,
economic, social, and | pollution, and saltwater intrusion.
environmental challenges. |

Desalination & Transfers

High-cost options like desalination
and inter-basin transfers are

Reuse & Recycling

Reuse of drainage and treated
wastewater is a growing practice,
vital in arid regions. About 20M typically reserved for high-value
hectares globally are irrigated with urban or industrial uses, not broad-
wastewater. | scale agriculture.

Takeaway: Supply-side solutions alone cannot close the growing gap.
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Part 2: Managing Demand - The Power of Smarter Use ™

The greatest potential for achieving water balance lies in managing demand—using the

water we already have more productively and intelligently.

Reduce Real
Water Losses

Targeting non-recoverable losses
from evaporation or drainage to
unusable sinks. Note: Much "lost" water
returns to the system downstream; a
clear water accounting is essential to
avoid unintended consequences.

1l

Increase Water Productivity

Produce “more crop per drop." This is the primary lever,
achieved through better agronomy, soil management,
and improved crop genetics, not just irrigation tech.

Reallocate Water to

Higher-Value Uses
Shifting water to uses that generate
more economic value or social

benefit, guided by smart policy,
incentives, and water rights.
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Solutions Beyond the Water Sector

Addressing water scarcity effectively requires looking at the entire value chain, from food
waste to global trade patterns.

Reduce Post-Harvest Losses Embrace “Virtual Water” Trade Consider Dietary Shifts

L Qe

ﬂ

Losses and waste occur along the Importing food is importing water. The rising consumption of meat and

entire food chain and are estimated Trade allows countries to achieve food dairy increases overall water demand,

to be up to 50% of production in security without depleting their as their production requires

developed countries. depleting their own scarce water substantial water volumes. Shifting
resources by sourcing from regions diets can reduce a society's total water
where water productivity is higher. footprint.
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Six Principles for a Water-Secure Future P

A sustainable path forward is not about a single silver-bullet solution, but about
adhering to a set of core principles that guide effective and equitable action.

CAPACITY

Invest in robust
governance and
strong institutions.
Scarcity demands
better rules, roles,
and enforcement.

IMPACT

Evaluate the full range
of costs and benefits—
economic, social, and
environmental—to
avoid unintended
consequences.

KNOWLEDGE

Base strategies on a
clear understanding of
the water balance.
Good data and trans-
sparent accounting
are non-negotiable.

ANTICIPATION

Plan for change. Use
adaptive management
and scenario planning
to build robust strategies
that can evolve with
future uncertainties

like climate change.

CONTEXT

Adapt measures to
local conditions.

There is no one-size-
fits-all solution;
strategies must fit the
agro-climatic and
socio-economic reality.

COHERENCE

Align water policy
with agriculture,
energy, trade, and
food security policies
to ensure they are
mutually reinforcing.

The choice is not whether to act, but how. These principles provide the
foundation for building a balanced and resilient water future.
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The technology eliminates false positives by identifying the specific type of mineral.
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