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Water Market Architecture: A
Blueprint for Water

Commodification
The Critical Need for High-Integrity Water Data

1. History and Context: The Priority of Precision

The Priority of Commodification

We are currently in a global "water bankruptcy." While the world has successfully
financialized energy, carbon, and capital, water remains economically opaque. This is
not just a resource problem; it is a market design failure. Today, 60% of the global
GDP—roughly $58 trillion—depends on clean water, yet private capital funds only 15%
of water projects compared to over 75% of clean energy projects.

The resulting deficit is economically catastrophic:

e The GDP Threat: The WWF confirms that unpriced water risk threatens
roughly 60% of the global GDP—an estimated $58 Trillion in economic value.

e The Infrastructure Gap: The UN Development Programme documents a $13.2
Trillion global African infrastructure deficit driven entirely by unbankable
water systems.

e Human and Environmental Cost: Latency results in women spending 40
billion hours annually collecting water, while persistent Serious Pollution
Incidents go unpriced, threatening ecosystems and license-to-operate
certainty.

The priority for coommodifying water is to bridge this $13.2 trillion infrastructure gap.
By transforming water from a localized utility into a "bankable asset," we move from
"latent demand" to a liquid market where capital can flow at scale to the regions that
need it most.

The Evolution of the Exchange

Commodity markets are as old as civilization itself. In ancient Sumeria, traders used
clay tablets to track futures contracts for grain and oil. However, the modern
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"playbook" for commodification truly took shape through moments of intense
necessity:

Wheat and the Railroad: In the mid-19th century, wheat was a hyper-local,
inconsistent product. The arrival of transcontinental railroads and telegraphs
created a problem: you couldn't trade wheat effectively if every bag was a
different quality. This led to the creation of the Chicago Board of Trade (CBOT)
and the "Elevator" system, which standardized wheat into grades. Suddenly, a
buyer in New York could buy "No. 2 Spring Wheat" from a farmer in lowa
without ever seeing the grain.

The 1970s Oil Genesis: For decades, the "Seven Sisters" oil companies
controlled prices vertically. The 1973 oil crisis broke this monopoly, creating a
desperate need for transparency. This birthed the WTI (West Texas
Intermediate) contract on the NYMEX. What was once an opaque, vertically
controlled resource became a global benchmark, allowing the world to hedge
against geopolitical shocks.

Renewable Energy: More recently, the creation of Renewable Energy Credits
(RECs) transformed a vague environmental goal into a standardized unit of
value. This "unit economic transformation" sparked a massive influx of capital;
the global REC market, which was negligible at the turn of the century,
reached a valuation of approximately $12.5 billion in 2021 and is projected to
expand to over $100 billion by 2030. By allowing developers to secure project
financing based on the tradable value of the "greenness" of their
energy—independent of the electricity itself—this standardization has
fundamentally shifted the funding landscape, leading to a reality where
private capital now accounts for over 75% of clean energy projects.

The Values of Market Creation

A functional commodity market provides four primary benefits:

1.

Price Discovery: Knowing the true value of the resource in real-time.
Knowing the economics of the asset, it's price, and quality allows for informed
decision making and arbitrage based upon demand and supply constraints.
Risk Management: Allowing producers and consumers to "hedge" against
future scarcity. Allowing banks and insurers to engage in project financing
differently, predicated on the future value of commmodity asset creation.
Efficiency: Directing capital to the most efficient technologies and regions.
Unit economics of asset creation shift radically as market's perform their
functions and capital flows to the path of fastest value creation at the lowest
costs.

Kreneon. 2026.



€9xRENEON

4. Transparency: Reducing the "opaque ROI" that currently keeps institutional
investors on the sidelines. The transparency is also undergirded by contractual
certainty, clarity and accountability.

2. Market Deep Dives: The Value of Liquidity
Example 1: The Global Energy Pivot

When the energy markets moved from vertical monopolies to liquid benchmarks,
the primary outcome was a dramatic reduction in risk. Data shows that the
introduction of quality standards and exchange-cleared contracts in energy-adjacent
markets resulted in a 40% reduction in price volatility. This stability allowed for a
multi-trillion dollar expansion in infrastructure investment because banks finally had
a "bankable" price to lend against.

Direct Financialization: Unlocking Investability

The definitive value of a designed, functional water commodity market is direct
financialization, resulting in drastically reduced capital and transaction costs.

e Reduced WACC: Benchmarking from the Gulf Journal (2026) suggests that
managing water as an investable, standardized resource within blended
finance models results in a 200-300 bps reduction in Weighted Average
Cost of Capital (WACC).

e Transaction Cost Reduction: Automated price discovery and verification are
mathematically proven to enable a 200 bps reduction in costs to the end
user.

Example 2: Environmental Derivatives (Sulfur & Carbon)

The commodification of Sulfur Dioxide in the 1990s, spearheaded by Dr. Richard
Sandor through the U.S. Acid Rain Program, remains one of the most successful
proofs of concept for market-based environmental solutions. By pricing
"externalities"—the previously uncalculated costs of industrial pollution—this
initiative transformed a global environmental threat into a manageable financial
liability. Through a cap-and-trade mechanism, the market created a standardized
unit of emissions that allowed firms to find the most cost-effective ways to reduce
pollution. The results were a definitive victory for market design: the program
reduced acid rain significantly faster than traditional "command-and-control"
regulations, and it did so at a cost 80% lower than initial government projections.
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Building on this historic success, the modern Voluntary Carbon Market (VCM) has
demonstrated how the rigorous standardization of a "credit" can act as a catalyst for
institutional capital. By moving from vague sustainability claims to a verified, tradable
asset, the market has enabled a powerful "multiplier effect" for corporate investment.
In key industrial and agricultural sectors, this standardization ensures that every $1
of verified environmental impact can generate an 18x multiplier in long-term
ecosystem value. This shift is essential for the institutionalization of water; it moves
corporate "Water Positive" mandates out of the realm of philanthropic spending and
into the category of bankable infrastructure investment, providing the fiduciary
certainty required for large-scale capital deployment.

3. How Markets are Built: The Sandor Model

Markets do not emerge by accident; they are engineered. Dr. Richard Sandor’s
"Seven-Stage Model" provides the blueprint for this transformation. It begins with
Stage 1: Latent Demand (which is where water sits today) and moves through to
Stage 7: A Mature Liquid Market.

1. Latent Demand: A perceived need for a resource or environmental good
exists, but there is no mechanism to price it or trade it efficiently. The resource
is often treated as a "free" or localized utility.

2. Innovation (The Triggering Event): A structural shift—such as a supply crisis,
a technological breakthrough, or a new regulation—forces the recognition of
scarcity and the need for a market-based solution.

3. Standardization: The creation of uniform units of value. In this stage, the
diverse qualities of the resource are "graded" so that they can be traded
interchangeably (e.g., specific grades of wheat or barrels of oil).

4. Codification & Legal Framework: The establishment of formal rules, titles,
and regulatory recognitions. This stage provides the "Title-at-Meter" clarity and
legal certainty required for institutional participation.

5. Trading & Price Discovery: |nitial transactions begin to occur. The primary
outcome of this stage is the establishment of a transparent, real-time price for
the resource, moving away from opaque, bilateral deals.

6. Price Risk Management: As the market grows, derivative instruments (such
as futures and options) are introduced. This allows participants to "hedge"
against future price spikes or scarcity, providing financial stability.

7. A Mature, Liquid Market: The final stage where the asset is fully
institutionalized. High volumes of trading and a wide diversity of participants
ensure that capital flows efficiently to where the resource is most needed.
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But when are markets ripe for commodification?

Dr. Richard Sandor leverages this “SCITED” framework to help elaborate on all the
characteristics that must be present:

Scarcity: Establishing a clear metric for resource valuation.

Costs: Drastically reducing transaction/verification costs.

Incentives: Creating financial rewards for efficiency.

Transactions: Defining standardized units and transaction structures.
Expectations: Meeting regulatory obligations and delivering price stability.
Diversification: Enabling the hedging of risk across
geographies/sectors/quality levels.
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Historical precedents in energy and environmental markets prove that designing for
these constraints leapfrogs localized resource volatility and unlocks rapid capital
scaling.

The most critical phases are Stage 3 (Standardization) and Stage 4 (Codification). In
the wheat example, this was the grading system. In the oil example, this was the
Brent or WTI benchmark. For a market to function, the "Transaction" must be simple:
a standardized unit that everyone trusts.
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To reach these stages, we must resolve the "Cost" constraint. Historically, verification
required manual, expensive audits (like an inspector checking every bag of wheat).
Today, technology allows us to automate this through "Device Truth." By using loT
sensors and Al to verify the flow and quality of water at the source, we can "codify"
the data into a tradeable asset without the friction of traditional auditing.

4. The Delivery Myth: From "Bottled Economics"
to Infrastructure Logic

A persistent objection to the commodification of water is the logistical
constraint—the assumption that because water is heavy and expensive to transport,
a global market cannot exist. This argument ignores the reality of the current market.
Today, the global market for bottled water is $450 billion, significantly larger than
the $320 billion spent annually on all other water infrastructure build-out combined.
We already transport water at a massive scale; we simply do it in the most expensive,
least efficient way possible: in tiny plastic bottles. The existence of this $450 billion
market proves that the demand for water transport exists and is already being met
when the price of the asset justifies the cost of the journey.

Furthermore, history teaches us that infrastructure follows price transparency, not
the other way around. In the oil industry, massive capital projects like the
Trans-Alaska Pipeline were not built on speculation; they were built only after a
mature commodity market provided price transparency to prove the economics of
the transport worked. As water reaches a similar level of price and supply-demand
transparency, we will likely see a similar evolution in infrastructure. Capital markets
cannot solve for transport efficiency or long-term pipeline solutions until they can
accurately model the cost of the asset, the cost of the transportation, and the cost of
the delivery.

Physical Delivery and the Power of the Network

While "virtual delivery" is a common financial tool, Kreneon remains focused on the
fact that for a commodity market to be robust, physical delivery must occur to the
contract. In a functioning market, this physical delivery often takes place within
specific basins, municipalities, or private-public partnerships where physical
networks already exist. Delivery in this context is achieved through Title-at-Meter
transfer: the standardized unit of water is produced, verified for quality, and injected
into a physical network.
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By using standardized units and quality metrics, the market enables the transfer of
ownership across these networks with mathematical certainty. This is the same
mechanism that allows the natural gas and electricity markets to function globally.
Once the asset is standardized and the price is transparent, capital markets can do
their job: identifying transport inefficiencies and funding the physical infrastructure
required to bridge supply and demand. In this framework, "delivery" is not a
plumbing problem that prevents a market; it is a fiduciary requirement that the
market is specifically designed to fulfill.

5. Conclusion and the Kreneon Playbook

The history of commodities teaches us that whenever a vital resource becomes
scarce and its pricing becomes opaque, the market eventually forces a
standardization event. Water is currently following the exact trajectory of the energy
markets in the 1970s and the carbon markets of the early 2000s. We have the
technology to produce water and the demand from "Water Positive" corporate
mandates; we simply lack the "horizontal trust layer" to connect the two.

When Kreneon succeeds, we will transition the global water market from a state of
"water bankruptcy" into a high-functioning, liquid ecosystem. By establishing the
horizontal trust layer for "Device Truth," we will bridge the $13.2 trillion infrastructure
gap and move private capital participation from its current 15% toward the 75%
benchmark seen in clean energy. We will replace opaque ROl with clear price
discovery, enable institutional-grade risk management to reduce price volatility by an
estimated 40%, and lower capital costs (WACC) by 200-300 bps. Ultimately, Kreneon
will transform corporate sustainability mandates from philanthropic costs into
bankable infrastructure investments, generating the 18x multiplier effect required to
secure water—and the global economy—for the next century.
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Disclaimer and Copyright

General Information Purpose Only

This white paper has been prepared for general informational purposes only and is
intended to provide a high-level overview of the water Monitoring, Reporting, and
Verification (MRV) landscape. The content is based on information available as of the
date of publication and is subject to change without notice.

No Professional Advice

The information contained herein does not constitute professional advice, whether legal,
financial, technical, or otherwise. You should not act or refrain from acting on the basis of
any content included in this paper without seeking appropriate professional advice on
the particular facts and circumstances at issue.

Accuracy and Completeness

While we have made reasonable efforts to ensure the accuracy of the information
provided, we make no representation or warranty, express or implied, as to the accuracy,
reliability, completeness, or timeliness of the content. Any reliance you place on such
information is therefore strictly at your own risk.

Limitation of Liability

Neither the authoring firm nor any of its partners, employees, or agents shall be liable to
any person for any loss or damage whatsoever (including without limitation, direct,
indirect, consequential, or incidental damages) arising from the use of, or reliance on, the
information presented in this white paper.

Copyright

© 2026. All rights reserved. This analysis is provided by Kreneon. For more information,
contact info@kreneon.io
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