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Resource Crunch: Why
Efficiency is a Smart Bet In
a World of Rising Costs

By James Rich, Managing Partner & Co-Founder

As the costs of raw materials, energy, electricity, and water surge, scalable products and services
that enhance resource efficiency are becoming high-growth investment opportunities.

Executive Summary

Demand for raw materials has more than tripled over the last 50 years and continues to grow by an
average of 2.3% per year'. As the costs of these and other resources, such as energy, electricity and
water, continue to rise, companies and governments are under growing pressure to use these inputs

more efficiently.

Figure 2.9: Global material extraction, four main material categories, 1970 — 2024, million tonnes.
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This shift is reversing decades of declining real prices and is being accelerated by regulatory mandates
and climate goals. In parallel, a wave of enabling products and services, from loT sensors and Al analytics
to advanced recycling and pyrolysis systems, is making resource efficiency a reality and more scalable
and cost-effective than ever.

For investors, this convergence of economic, environmental, and technological forces is creating a
diverse set of attractive investment opportunities. According to the International Energy Agency (IEA)
and the Ellen MacArthur Foundation, the circular economy, resource efficiency and electrification
markets may grow to $3.4 trillion annually by 2030'. Markets like recycling and composting, waste-to-
energy, smart water management, and biochar are expanding rapidly. These sectors not only offer strong
financial upside but also align with the long-term push towards climate resilience, circularity, and

modernization.

Private credit is also increasingly recognized as a tool for financing companies that enhance resource
efficiency. Whereas equity investors struggle to fund capital-intensive solutions, private credit offers
flexibility and speed to fill the gap. By providing tailored financing structures, private credit investors can
access growth in efficiency plays that are critical to cost reduction and improved performance, while
capturing attractive risk-adjusted returns in underserved markets.

Rising Cost of Resources

Many of the world’s key resources, including metals, minerals, energy, and electricity, have seen
significant cost increases in recent decades, reversing a long trend of declining real prices throughout
the 20th-century. Even water, traditionally government-subsidized, has begun to show rising costs.

Raw Materials

Throughout the 20th century, real prices for many raw materials declined, largely due to advances in
mining and agricultural productivity. However, around the year 2000, this trend reversed. Since then,
global raw material costs have been on the rise. Industrial metals such as copper, aluminum, and steel as
well as critical minerals like lithium and nickel, have become significantly more expensive in the 21st
century.
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Minerals, Ores, and Non-Precious Metal Prices: 1995-2025
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Source: UNCTAD Commodity Price Index, minerals, ores and non-precious metals, 1995-present, monthly (2015=100). Logarithmic scale.

The surge in materials prices over the last 30 years is primarily driven by soaring demand for materials
essential to the global energy and digital transitions. For example, lithium is crucial for batteries, copper

supports electrification, and nickel and cobalt are key components in electric vehicle batteries and high-
performance alloys.

Energy and Electricity

Global energy prices have experienced an upward trend over the past two decades. After collapsing
during COVID-19, fossil fuel prices surged to historic highs in 2022, driven by post-pandemic demand and
the Russia-Ukraine war. Although prices have moderated since, the IMF’s global energy price index in
2025 is still 6% higher than its 2016 baselingi. Over the long term, energy costs continue to rise due to
both demand growth—especially from emerging markets—and the increasing expense of extracting and
delivering new supply from complex sources like deepwater fields and LNG infrastructure.

Electricity prices have also been steadily rising. After a decade of relatively flat rates during the 2010s,
U.S. consumers are now experiencing noticeable increases in their electric bills. As of 2024, retail power
prices were climbing at an annual rate of 3-4%, outpacing overall inflation". The U.S. Energy Information

Administration (EIA) projects this trend will continue, with American households expected to pay the
highest rate on record in 2025
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Several factors are driving electricity price increases. Energy costs are higher and utilities are investing
heavily to replace aging transmission and distribution infrastructure and to connect renewable power
generation sources. As a result, transmission and distribution costs now make up a growing share of
electricity bills, pushing prices higher even when fuel costs remain stable¥. Additionally, supply
disruptions from events like the 2021 Texas winter storm have added pressure. Meanwhile, the
electrification of sectors such as transportation and heating is boosting demand. Without a matching
increase in supply, this growing demand will continue to drive electricity prices upward.

While electricity is a major cost driver for efficiency upgrades, many resource pressures also stem from
broader forms of energy use—including thermal, chemical, and combustion-based systems—making
comprehensive energy efficiency essential for enhancing both resilience and operational performance.

Water

Water stands out among natural resources because it is typically delivered as a public utility, often at low,
government-subsidized prices. However, even water is becoming more expensive due to a combination
of overdue infrastructure investments, increasing scarcity, and rising treatment costs. According to
Global Water Intelligence, 2023-2024 saw the steepest global increase in water tariffs ever recorded,
with average bills for water, wastewater, and stormwater services rising by 10.7%"1.
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This surge is the result of a “perfect storm” of cost pressures. Utilities are facing higher expenses from
long-delayed upgrades, expansions, and the need to build resilience against climate change. Delivering
water is energy-intensive, and with energy and electricity prices climbing, operational costs have
followed suit. Additionally, the prices of treatment chemicals and construction materials—such as those
used for pipes—have risen sharply, echoing broader trends in raw material costs described above.
Climate change is also forcing utilities to invest in adaptive infrastructure, including flood protection and
drought-resilient solutions like desalination and water recycling systems.

Additional Drivers of Demand for Efficiency

Increasing Requlation

Despite the United States federal government’s loosening of climate regulations under the new
administration, state and foreign governments are imposing stricter environmental rules, making
resource efficiency a compliance issue. New laws on waste reduction, circular economy, emissions, and
ESG disclosure are raising the bar. For example, the EU’s latest Packaging Waste Directive (effective in
2025) mandates higher recycled content and reuse, essentially forcing companies to improve material
efficiency. Similarly, mandatory climate disclosure rules in many jurisdictions require firms to show
progress on efficiency and emissions. National rulebooks now push efficiency “as much as balance sheet
pressures™i, meaning companies must proactively reduce waste and emissions to stay within legal limits
and avoid penalties.

Climate Targets

Companies are also pursuing ambitious environmental targets like net-zero emissions and waste
reduction. Over 8,000 companies around the world have set science-based decarbonization targets™™.
Achieving these goals requires using resources more efficiently since efficiency directly lowers carbon

and waste footprints.

Investment Opportunities

A wave of products and services is providing compelling investment opportunities tied to resource
efficiency. Products such as loT-enabled leak detection, Al-powered methane sensors, smart irrigation
systems, and advanced pyrolysis reactors are becoming more affordable and scalable. A nhon-exhaustive
list of some of these solutions is shown in the table below, along with a discussion of each in the
following pages.
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Category Global Market Size & Growth Key Drivers

Recycling and $600 billion* (5.9% CAGRX) Rising virgin material and energy costs;
Composting stricter recycling mandates; landfill bans
Waste-to-Energy $63 billion by 2030 (8.7% Growing municipal waste volumes;
CAGR) demand for baseload renewable energy
Smart Water $51 billion by 2033 (12.7% High water loss from aging
Management CAGRYxii infrastructure; affordable loT and Al
monitoring tools
Methane Leak $27.9 billion by 2030 (4.5% Methane’s climate and economic impact;
Detection CAGR)XY global pledges and tightening regulations
Smart Irrigation $2.65 billion by 2030 (10.8% Water stress and rising irrigation costs;
CAGR)™ technology cost declines
Biochar $1.6 billion by 2033 (14% Soil health and carbon sequestration
CAGR)™ benefits; abundant low-cost biomass
feedstock

Recycling and Composting

Recycled materials like scrap metals, paper, and plastics continue to gain traction as the cost of virgin
materials rises. Recycling offers major energy savings—up to 95% for aluminum and 74% for steeli—
making it an increasingly attractive alternative as energy and electricity prices climb. This economic edge
is driving demand for expanded recycling capacity.

As a result, industries such as packaging, automotive, and construction are turning to recycled inputs to
cut operating costs. Governments around the world are also tightening recycling mandates and banning
organic waste in landfills. These shifts, along with global climate pledges like the Global Methane Pledge,
are fueling continued public and private investment in recycling and composting infrastructure.

The U.S. recycles only about 32% of its municipal waste*', leaving a large untapped supply. Advances in
sorting technology and chemical recycling are unlocking new streams, including mixed plastics and
textiles. On the composting side, innovations like in-vessel composters are enabling faster, cleaner

processing of food and yard waste, especially in urban areas.

Contamination from improper sorting can degrade material quality and raise processing costs. Recycling
often operates on thin margins and is vulnerable to commodity price swings, like when cheap oil
undercuts recycled plastics. These factors make revenue streams volatile, posing risks for investors in the
recycling sector — though growing policy support, innovation in sorting technologies, and rising demand
for recycled inputs are steadily improving the sector’s long-term fundamentals.
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Waste-to-Energy

Waste-to-energy (WTE) refers to converting waste into usable energy—electricity, heat, or fuel—through
methods like incineration with energy recovery, anaerobic digestion, and advanced thermal processes
such as gasification. WTE addresses two major challenges: managing growing waste volumes and

generating alternative energy.

With global municipal solid waste projected to rise 70% by 2050*, WTE offers a scalable alternative to
landfilling. Municipalities and utilities are increasingly interested in WTE for its ability to provide steady,
baseload power from a reliable “fuel” source—garbage. Modern WTE plants are cleaner and more
efficient, and newer technologies can even produce fuels or chemicals from waste.

United States Waste
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The growing volume of waste, especially in urban areas, ensures a steady feedstock for WTE facilities.
Municipalities benefit by reducing landfill costs while generating energy. Advances in emissions controls
and energy recovery systems have improved the environmental performance of WTE, making it more

viable and acceptable.
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However, WTE projects are capital-intensive, often requiring hundreds of millions in upfront investment
and long payback periods. Regulatory hurdles, environmental concerns, and community opposition can
delay or derail projects. Profitability is sensitive to tipping fees, subsidies, and competition from cheaper
disposal options, adding to financial considerations for investors — yet as waste volumes grow and clean
energy demand rises, modern WTE technologies are gaining policy support and proving increasingly
viable in well-structured markets.

Smart Water Management

Smart water management focuses on minimizing losses and improving the performance of water supply
systems. Key strategies include leak detection, pressure management, and smart metering. Technologies
like acoustic sensors, loT-enabled meters, and flow analytics software are helping utilities detect issues

earlier and manage networks more effectively.

Globally, about 30% of treated water is lost before reaching customers®, representing both a financial
and resource loss. Utilities are under pressure to reduce this “non-revenue water,” especially in drought-
prone areas like California. Aging infrastructure and rising water stress are pushing utilities to adopt
smarter monitoring tools to extend system life and improve supply reliability.

The cost of monitoring has dropped significantly thanks to loT and cloud computing. Tools like satellite
moisture detection, Al-driven leak analysis, and predictive maintenance models are now commercially

viable. Many solutions integrate with existing utility systems, making adoption easier and more scalable.

Despite the tech advances, many utilities operate on tight budgets and outdated systems. Only about
30% have fully implemented modern asset management tools™. The sector’s fragmentation—thousands
of small utilities—makes scaling difficult. Integration with legacy infrastructure can be costly, and
historically low water tariffs have limited the financial incentive for efficiency upgrades — yet rising water
stress, regulatory pressure, and falling sensor and software costs are creating strong tailwinds for
adoption and long-term investment growth.

Methane Leak Detection and Management

Methane leak detection and management involves detecting, preventing, and capturing methane
emissions from sources like oil and gas operations, landfills, and agriculture. Since methane is over 80
times more potent than CO:z in warming the atmosphere®i—and is also the main component of natural
gas—reducing leaks is both a climate and economic priority. Technologies include infrared and laser
sensors, drones, satellites, and emissions analytics.
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Capturing methane also can make financial sense—lost gas is lost revenue. With high natural gas prices
and safety concerns, companies are investing in leak detection and repair (LDAR) to reduce risk and
recover product. In addition, global governmental concern is high: over 150 countries have joined the
Global Methane Pledge to cut emissions 30% by 2030 Regulations are tightening across sectors,

especially oil and gas, landfills, and agriculture.

Technological innovation has surged. New tools—like drone-mounted sensors, satellite imaging, and Al-
powered leak detection—are more accurate and affordable. Subscription-based services and integration
with existing systems have made adoption easier. A growing number of startups and established firms
are offering scalable solutions, helping to accelerate market uptake.

Despite available technologies, many emitters still don’t monitor leaks comprehensively. Inconsistent
regulations and weak enforcement slow adoption. Fixing leaks—especially small, dispersed ones—can be
logistically difficult. Without strong policy or pricing signals, some companies may delay action. These
gaps create concerns for investors to consider — yet growing regulatory momentum, falling detection
costs, and rising demand for verified emissions reductions are steadily improving the business case for
methane mitigation solutions.

Smart Irrigation

Smartirrigation is about delivering the right amount of water at the right time to minimize waste. It
combines modern hardware—like drip systems and micro-sprinklers—with loT sensors and automation
to monitor soil moisture, weather, and crop needs. This approach helps farmers save water, reduce costs,
and improve yields.

Agriculture uses about 70% of global freshwater®V, and many farming regions face water stress from
droughts and groundwater depletion. Rising water prices and regulatory limits on water use are pushing
farmers to adopt efficient systems. Smart irrigation also reduces labor, energy, and fertilizer costs,
making it attractive for both compliance and profitability.

Technology costs have dropped, making tools like wireless soil sensors, cloud-based analytics, and
satellite-integrated scheduling more accessible. Government grants and cost-share programs support
adoption, and venture capital is fueling innovation. North America, especially the drought-prone West, is
leading in smart irrigation uptake.

However, high upfront costs and ongoing software fees can be barriers, especially for small farms. Many
growers lack the time, training, or internet access to fully utilize data-driven systems. Rural broadband
gaps and the complexity of integrating new tech with existing practices slow adoption, keeping uptake
below expectations in some regions — yet falling hardware prices, expanding government incentives, and
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growing awareness of water risk are steadily improving the outlook for smart irrigation adoption and

investment.

Biochar

Biochar is a stable form of carbon produced by heating organic waste (like crop residue or manure) in a
low-oxygen environment through pyrolysis. When added to soil, it improves fertility, retains moisture, and
stores carbon for decades. The process also yields renewable energy byproducts like syngas or bio-oil,
making it a dual-benefit solution for agriculture and climate mitigation.

Farmers are increasingly exploring biochar for its ability to enhance soil health, especially in degraded or
drought-prone areas. It reduces fertilizer needs, improves water retention, and boosts yields. As
sustainable agriculture gains momentum, biochar is gaining traction as a regenerative tool. Demand is
also rising due to its role in carbon sequestration, which supports climate goals.

There’s abundant low-cost feedstock from agricultural and forestry waste. Biochar can be produced in
setups ranging from simple kilns to advanced pyrolysis reactors, some of which also generate energy. As
technology improves, production is becoming more efficient and scalable, and the cost per ton is
falling—encouraging more market entrants.

However, adoption is still early-stage, with many farmers unfamiliar or hesitant to pay for biochar.
Producers often rely on carbon credit sales, but this market is still relatively untested. Feedstock
competition (e.g., from biofuel producers), infrastructure costs, and logistical hurdles like transporting
bulky biochar add complexity. These factors create some uncertainty around scale and profitability for
investors to consider — yet growing interest in regenerative agriculture, maturing carbon markets, and

falling production costs are steadily improving the commercial outlook for biochar ventures.

Conclusion

Resource efficiency is not just a sustainability imperative, it’s a financial one. As input costs rise and
regulations tighten, companies are turning to smarter, more efficient technologies to reduce costs and
stay competitive. For investors, this presents a timely opportunity to back scalable solutions that reduce
waste, cut emissions, and improve system performance across industries. The sectors highlighted here
offer a compelling mix of impact and return potential in a resource-constrained world.
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Disclosures and Legal Disclaimers

This document is being provided to you for informational purposes only and is not a recommendation of, or solicitation for, the subscription,
purchase, or sale of any security. The information contained in this document is not intended to provide professional, investment, legal or tax
advice and should not be relied upon in that regard. The contents of this document are for general information only and are not provided with
regard to your specific investment objectives, financial situation, tax exposure or particular needs. The contents hereof are not a recommendation
of, or solicitation for, the subscription, purchase, or sale of any security. Nothing contained herein should be used as the basis for making any
specific investment, business, or commercial decision. You should read the final offering documents, limited partnership agreement and/or other
supplemental and controlling documents before making an investment decision regarding any particular security carefully before investing in any
security.

The document is being provided on a confidential basis solely to those persons to whom this document may be lawfully provided. It is not to be
reproduced or distributed to any other persons (other than professional advisors of the persons receiving these materials). It is intended solely for
the use of the persons to whom it has been delivered and may not be used for any other purpose. Any reproduction of the document in whole or in
part, or the disclosure of its contents, without the express prior consent of CurvePoint Capital Management LP and its affiliates (“CurvePoint
Capital”) is strictly prohibited.

The document includes financial projections and other forward-looking statements that involve risk and uncertainty. Sentences or phrases that
use words such as “expects”, “believes”, “anticipates”, “plans”, “may”, “can”, “will”, “projects” and others, are often used to indicate forward-looking
statements, but their absence does not mean a statement is not forward-looking. The forward-looking statements included in this document,
including estimates of returns or performance, are based upon certain assumptions. Other events, which were not taken into account, may occur
and may significantly affect performance. Any assumptions should not be construed to be indicative of the actual events that will occur. Actual
events are difficult to predict and may depend upon factors that are beyond the control of CurvePoint Capital. Certain assumptions have been
made to simplify the document, and, accordingly, actual results will differ, and may differ significantly, from those presented. Some important
factors which could cause actual results to differ materially from those projected or estimated in any forward-looking statements include, but are
not limited to, the following: changes in interest rates and financial, market, economic or legal conditions. Further, anticipated results may not be
achieved, due to implementation lag, other timing factors, portfolio management decision-making, economic or market conditions or other
unanticipated factors. Nothing contained herein shall be relied upon as a promise or representation whether as to past or future performance or
otherwise.

Target returns stated herein are based on CurvePoint Capital’s belief about what returns may be achievable on the types of investments that
CurvePoint Capital intends to pursue in light of CurvePoint Capital’s experience with similar transactions. Further, any target returns stated herein
are based on an assumption that economic, market and other conditions will not deteriorate and, in some cases, will improve. Any target returns
are also based on models, estimates and assumptions about performance believed to be reasonable under the circumstances, but actual realized
returns on the Fund’s investments will depend on, among other factors, the ability to consummate attractive investments, future operating results,
the value of the assets and market conditions at the time of disposition, any related transaction costs and the timing and manner of sale, all of
which may differ from the assumptions and circumstances on which any targeted returns are based. Targeted returns are neither a forecast nor a
guarantee of future performance. Target returns on individual investments may be higher or lower than Fund-wide aggregate targets. Investors are
invited to request additional information about the bases for target returns and projections. Gross target returns are calculated without deducting
management fees, carried interest, taxes and other expenses, which will reduce returns and, in the aggregate, are expected to be substantial.

The contents of this document are subject to change and may be modified, deleted, or replaced at any time in CurvePoint Capital’s sole discretion.
In particular, CurvePoint Capital assumes no responsibility for, nor make any representations, endorsements, or warranties whatsoever in relation to
the timeliness, accuracy and completeness of any content contained in the document. Some information contained herein is from third-party
sources and believed to be reliable. While care has been taken in preparing the contents hereof, such contents are provided to you “as is” and “as
available” without warranty of any kind either express or implied. In particular, no warranty regarding suitability, accuracy, or fitness for a particular
purpose is given in conjunction with such contents. CurvePoint Capital shall not be liable for any loss, damage, costs, charges and/or expenses
incurred as a result of or in connection with this document or any reliance on the contents of this document.

No third-party firm or company names, brands or logos used in this document are CurvePoint Capital’s trademarks or registered trademarks, and
they remain the property of their respective holders and not CurvePoint Capital. The inclusion of any third-party firm and/or company names,
brands and/or logos does not imply any affiliation with these firms or companies. None of these firms or companies has endorsed the investment
opportunity described herein, CurvePoint Capital, any affiliates of CurvePoint Capital, or CurvePoint Capital’s personnel.
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