The Hidden Economics of Water Infrastructure:
Why Asset Ownership Creates a Long-Term Services Opportunity

Forinvestors evaluating the U.S. water infrastructure market, one of the most important
concepts is the construction of an infrastructure asset is only the beginning of its economic
lifecycle.

Industry estimates break down an asset’s lifecycle costs as follows: 2-5% for development
and planning, 10-20% for construction, 70-80% for operations and maintenance, and 2-5%
for removal/demolition. (Source: Water Environment Federation) Capital expenditures may
create the physical asset, but the majority of the asset’s economic commitment is from
decades of operations, maintenance, inspection, rehabilitation, repair, and eventual
replacement.

The United States has an enormous installed base of aging water and wastewater
infrastructure. Pipes, pump stations, treatment facilities, storage systems, valves, meters,
and other critical assets require continuous inspection, maintenance, rehabilitation, and
replacement. As these systems age, the economic opportunity is increasingly shifting from
building new infrastructure to managing the infrastructure that already exists.

The Asset Is Only the Beginning
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When a municipality or industrial customer evaluates a capital project, the initial focus is
understandably on the cost and schedule of construction. But once the projectis
commissioned, the owner's economic exposure changes dramatically. The questions
become:

e When will the asset require inspection or rehabilitation?

¢ How frequently should preventive maintenance be performed?

e Whatis the probability and cost of failure?

e How much labor and specialized equipment will be required?

¢ What components will need to be repaired or replaced?

e Whattraining and technical expertise will employees require?

e Cantechnology identify developing problems before they become failures?

e How can the useful life of the asset be extended?

These questions represent a substantial and recurring expenditure stream. For investors,
recurring maintenance and rehabilitation may offer a more durable revenue stream than the
initial construction project.

A pipe may be installed once, but it must be inspected, monitored, maintained, repaired,
rehabilitated, and ultimately replaced. The same principle applies to virtually every major
component of a water system.

From Construction Economics to Lifecycle Economics

Historically, water infrastructure decision-making has often been heavily focused on capital
expenditure. The lowest upfront construction cost can appear attractive, even when a
different design or technology could produce lower lifecycle costs.

A water utility may spend millions of dollars constructing a water or wastewater asset, but
the economic value of that investment depends on how reliably the asset performs over the
next 20, 30, 50, or 75 years. Small improvements in maintenance, leak detection,
inspection, asset utilization, energy efficiency, or predictive maintenance can produce
substantial economic benefits over time. The largest opportunity may be managing the
asset.

Data Is Becoming Infrastructure

The next evolution of water infrastructure is the integration of physical assets with digital
information. Historically, asset information has frequently been fragmented among
engineering firms, contractors, municipalities, maintenance departments, paper records,
spreadsheets, and disconnected software platforms. That fragmentation limits the owner's
ability to make informed decisions.
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Modern technologies, including loT sensors, smart meters, fiber-optic monitoring, satellite
imaging, artificial intelligence, predictive analytics, SCADA integration, and digital asset-
management platforms, can fundamentally change this model.

Instead of asking whether a pipe has failed, operators can increasingly ask whether
available data indicates that the pipe is likely to fail. That is a fundamental shift from
reactive maintenance to predictive asset management. The financial implications can be
significant. Preventing a catastrophic failure can avoid emergency repair costs, service
interruptions, regulatory consequences, property damage, and reputational damage.
Extending asset life can also defer significant capital expenditures.

Data can become a mechanism for converting infrastructure information into financial
value.

The investment thesis is that the existing installed asset base creates a long-duration,
recurring demand for specialized services. Water infrastructure is mission critical.
Customers cannot simply stop maintaining their systems because economic conditions
are weak. Pipes continue to age. Pumps continue to operate. Treatment facilities require
maintenance. Regulatory requirements continue to evolve. Water losses continue to create
economic pressure.

This creates characteristics that institutional investors typically seek in infrastructure-
related service businesses:

Recurring demand. Infrastructure requires ongoing inspection, maintenance, monitoring,
and rehabilitation.

Mission-critical services. Water and wastewater systems are essential public
infrastructure.

Fragmented competition. Many local and regional service providers remain relatively
small, creating opportunities for consolidation.

High switching costs. Local knowledge, operating history, technical expertise, bonding
capacity, workforce, and customer relationships can create meaningful competitive

advantages.

Technology-enabled margin expansion. Digital tools can improve labor productivity, asset
utilization, scheduling, diagnostics, and preventive maintenance.

Multiple avenues for growth. Organic growth can be complemented by acquisitions of
adjacent service providers and expansion into additional geographies and service lines.
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The future of water infrastructure is not simply about building more assets. Itis about
managing the trillions of dollars of assets already in the ground, and doing so more
intelligently, efficiently, and predictably.

This is the eleventh in a series of posts on Green Tech Infrastructure.
www.greentechinfrastructure.com
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