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Executive Summary: Al, Climate, and the Investment Frontier

Artificial Intelligence (Al) has rapidly transitioned from a futuristic conceptto a
foundational technology reshaping industries and investment paradigms. Fuelled by
breakthroughs in deep learning and the proliferation of Large Language Models (LLMs) like
ChatGPT, Al adoption is accelerating globally. However, the initial focus on building the
most powerful models is giving way to a new strategic reality: value creation now hinges
on effective deployment, seamless integration, and domain-specific optimization,
particularly at the critical intersection of technology and climate sustainability.

While generative Al promises staggering economic impact—estimated at $2.6 to $4.4
trillion annually'—realizing tangible business gains remains a challenge for many
organizations. The true competitive advantage in 2025 and beyond lies not in possessing
the most advanced algorithm, but in leveraging Al to drive operational efficiency,
enhance decision-making, and achieve measurable outcomes, especially concerning
Environmental, Social, and Governance (ESG) objectives. The commoditization of
foundational Al models is shifting the focus towards proprietary data, integration
capabilities, and "policy-fit" as key differentiators.

Al is emerging as a potent enabler of the climate transition, offering transformative
potential across key sectors:

@® Energy & Utilities: Optimizing grids, forecasting loads, and integrating renewables.

® Finance & Risk: Streamlining ESG reporting, enhancing climate risk modeling, and
enabling climate-aligned investments.

® Transport & Logistics: Reducing emissions through route optimization and EV fleet
management.

® Manufacturing & Circular Economy: Automating waste sorting and enabling
sustainable production.

@® Agriculture & Food: Driving precision agriculture for resource efficiency and climate
resilience.

@® Buildings & Infrastructure: Enabling smart energy management and sustainable
urban planning.

This convergence creates compelling investment opportunities, particularly for solutions
demonstrating verifiable climate impact and scalable deployment models. Smart capital
is pivoting from speculative model-building towards Al applications that offer tangible ESG
benefits, often favoring software-first, low-capex approaches alighed with supportive
policies (e.g., IRA, EU Green Deal)". Key emerging verticals include carbon data
infrastructure, smart grid automation, food system efficiency, nature monitoring, and Al for
the built environment.



However, navigating this landscape requires diligence. Challenges persist, including data
fragmentation, regulatory uncertainty, ethical considerations (bias, hallucinations),
greenwashing risks, and the complexities of corporate adoptionii. Successful
investment necessitates a holistic screening approach, evaluating not just the technology
but its integration readiness, quantifiable ESG contribution, and alignment with the
broader ecosystem of stakeholders—investors, founders, corporations, and policymakers.
Effective coordination among these actors is crucial to overcoming bottlenecks and
scaling impactful solutions.

The future outlook points to Al becoming deeply embedded infrastructure for the
sustainable economy. Investment strategies must evolve, balancing venture-style growth
potential with infrastructure-like stability, prioritizing measurable ESG outcomes alongside
financial returns, and diversifying across Al application sectors. The next wave of value will
be captured not merely by investing in Al, but by investing in the Al-powered systems and
data infrastructure that underpin climate resilience and sustainable growth.

1. Al Evolution and Sectoral Disruption

Over the past 80 years, Al has progressed from theoretical constructs to commercial
systems—today’s generative models mark its latest phase of commoditization.
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The past decade has been characterized by the explosive growth of Large Language
Models (LLMs). Highly advanced models, which have been trained on massive internet text
databases, have shown to have the capability to produce human-like text, write software
program code, summarize texts, and even undertake complex reasoning. Models like GPT-
3, launched in 2020, GPT-4, Claude, Gemini, and even open-source rivals like LLaMA have
transformed the manner in which companies and humans engage with information. The
introduction of ChatGPT late in 2022 became the tipping-point in the public
consciousness, quickly going global.

Companies were quick to move, and within 2024, two in every three companies noted the
frequent use of generative Al, including in marketing, product development, and
information technology operations. Even industries traditionally slow to digital adoption
levels, like energy and healthcare, started to embrace generative Al as one method to
enable automation, promote innovation, and support the expansion of workforces™.

These challenges have led to a rethinking of strategies within companies. Itis now clear
that the raw performance of an Al model is less important than the efficiency with which it
is incorporated into workflows within an organization. A 2024 report from Bain notes that
companies with the best returns achieved are not necessarily following model supremacy,
but companies redesignhing processes and alighing teams around Al-enabled
processes'. Insights from BCG reinforce similar views, suggesting high-performing
organizations focus on fewer high-value use cases, and target specific outcomes as
opposed to wide-ranging experimentation. More and more, the value extracted from Al
does not rest in the capabilities of the model itself, but in what an organization does with
it.



2. Sectoral Disruption Under a Climate Prism
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Al as a Strategic Tool for Sustainability

The transformative potential of Al is found in every major sector, to the extent that it also
transversally cuts across the world's necessary quest for sustainability. Al is now no longer
being viewed as just an efficiency-enhancing and automating device but as a strategic
device to drive climate action, decarbonize complex systems, and optimize
infrastructure at scale. In this, Al adoption at the industry level is not only reshaping
industries but also redesigning paths toward environmental resilience.

Sector-Specific Transformations

e Risk and Finance Management: Al is used to streamline Environmental, Social, and
Governance (ESG) reporting, simplify climate-aligned investments, and improve
risk modeling. Advanced analytics platforms are leveraging satellite imagery, policy
patterns, and company disclosures to provide real-time climate risk scoring and ESG
ratings"'. Predictive Al is being increasingly infused in underwriting and capital
allocation processes, which are critical to properly pricing climate risk and adhering to
evolving sustainability rules.



Energy and Utilities: This industry is one of the best sectors to target for Al-driven
climate innovation. Machine learning is implemented to maximize grids, forecast
energy loads, and enable predictive maintenance of renewable energy installations. Al
also plays a part in making energy storage more economically viable by conducting
simulations of charge-discharge cycles and rates of degradation. According to
McKinsey, digital twins and real-time optimization solutions can potentially cut
industrial energy use by 15-20%. These applications not only save costs but also
decrease carbon intensity, and Al is therefore a fundamental component of net-zero
strategies.

Manufacturing and the Circular Economy: Al vision systems are automating waste
sorting with substantial efficiency benefits'’, hence enhancing recycling levels and
curbing landfill overflows. In manufacturing processes, Al facilitates sustainable
production via predictive quality control and real-time resource optimization.
Transport and Logistics: This sector benefits from Al, which is helping reduce
emissions through solutions like fleet routing optimization and intelligent
predictive maintenance of electric vehicles (EVs). Algorithms are being applied to
enhance delivery time, reduce fuel consumption, and predict traffic congestion.
Startups are employing Al for managing EV charging infrastructure via coordination of
grid loads and reduction of idling time of vehicles™. This combination of cost saving
and CO, saving makes Al-aided logistics a space with high impact and low costs for
climate-targeted investments.

Food and Agriculture Systems: Al-driven precision agriculture is revolutionizing food
production. Farmers are able to implement hyper-local practices of crop management
using satellite imagery, sensor inputs, and machine learning algorithms, leading to
reduced water use and pesticide application. Al platforms assist in climate risk
mapping as well, guiding planting strategies by using drought models or predictions of
soil degradation*.

Buildings and Urban Infrastructure: Al is applied with intelligent building systems
that monitor occupancy, temperature, and energy flow in real-time. These systems
dynamically adjust lighting, HVAC, and equipment use, which might cut energy costs
and emissions by up to 30%*. Generative Al is used in urban planning to project
sustainable city configurations, optimizing transport systems, parks and green space,
and energy supply networks in the initial stages of design.



3. The Al Investment Opportunity Landscape

It's clear that Artificial Intelligence (Al) is no longer just a hyperbolic futurist phrase
anymore; it's revolutionarily changing the manner in which companies operate and the
manner in which value is being created across the board. Consider this: generative Al
alone is estimated to inject a mind-boggling $2.6 to $4.4 trillion into the global economy
each year‘. The most significant benefits will likely accrue to those companies that don't
merely bolt Al onto existing processes but instead rethink their workflows from the ground
up. Despite such immense potential, it's a real eye-opener that barely one in four
companies (26%) have yet to realize any tangible business gains from their efforts on A,
This implies an enormous, mostly untapped potential, especially for savvy investors who
can see where Al is most likely to make its biggest difference.

Interestingly enough, what's really fascinating is the way that things have evolved.
Originally, it was all about who would build the largest, most powerful Al models. Now,
with many big players offering pretty similar model capabilities, the real advantage is
shifting towards things like unique data, how Al is deployed, the systems that manage it
all, and how it's woven into the business itself. Companies that can craft Al solutions
tailored to specific industries, particularly those that deliver environmental or social
benefits, are the ones to watch.

This is a phenomenon that ideally aligns with the global push for businesses to get greener
and digital at the same time. Capitalis increasingly seeking out businesses that are
capable of making economic and climate objectives™. Al plays a significant role here,
helping out across the board in maximizing utilization of resources and tracking emissions
to making smart grids more intelligent and streamlining processes with reduced
environmental impact. Forinvestors in climate technology, Al is increasingly a way to
supercharge theirimpact.

Identifying Sectoral Hot Spots and Growth Areas
Where’s the Action? Sector Opportunities
Al’s impact is not a one-size-fits-all; it varies quite a bit from sector to sector. Some

sectors are already well along in incorporating Al into their business, while others,
especially where sustainability meets digital technology, are open to innovation.
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Energy & Utilities: Al will become the brains behind wiser grids, better demand
forecasts, and easier integration of renewables. We’re talking about technology that
can shave off up to 20% of energy use®.

Transport & Logistics: Smarter routes, enhanced electric vehicle fleet management,
and predictive maintenance that prevents problems before they happen —all lowering
costs and emissions. Generative Al is also being used to plan logistics and rapidly
make on-the-fly changes.

Agriculture & Food: Al is boosting precision farming with systems that maximize
irrigation, forecast crop yields, and assist with climate adaptation. It means that more
is being achieved from the land with fewer resources consumed — an important one
with our more unpredictable weather.

Growing Regions with Great Potential

Manufacturing: Al is being used to automate tasks and detect flaws, which is great for
sustainability because it helps minimize waste. However, a lot of these uses of Al are
in standalone silos, so there’s a huge potential for solutions that can scale.

Buildings & Infrastructure: Commercial building smart systems already have the
ability to cut emissions by up to 30% by dynamically managing heating, cooling,
lighting, and space usage™'.

Healthcare: With Al moving into areas like diagnostics and automation of



administrative work, there are still huge, largely untapped opportunities in domains
like public health forecasting and enhancing the sustainability of healthcare provision.

The Special Role of Finance:

The finance industry is interesting in that it’s using Al for its own ends (like assessing ESG
information and detecting fraud) and it’s also a significant channel for directing investment
into climate-friendly initiatives. Al platforms are now helping investors to understand
sustainability risks and make sure that theirinvestments are in line with global climate
objectives™i.

New Frontiers: Early-Stage Opportunities in Climate Al

Beneath the large, mature applications of Al, some of the most promising long-term
opportunities lie in newer, under-funded spaces. These "investable zones" tend to be
where Al can address issues of sustainability and repair long-standing inefficiencies.

Key Up-and-Coming Verticals:

1. Carbon Data Infrastructure: There is growing demand for Al-based platforms that are
capable of measuring, verifying, and predicting emissions effectively. These platforms
are becoming essential for reliable ESG reporting, utilizing such as loT and satellite
data to provide carbon intelligence in real-time.

2. Smart Grid & Storage Automation: As more and more decentralized, flexible energy
systems come into existence, Al will play an even greater role in optimally arranging
how we leverage batteries, shift energy loads around, and anticipate renewable
demand. This is an extremely important space, especially given our grids under
greater and greater strain to electrify everything and deal with bad weather.

3. Efficiency of the Food System: Al is being leveraged by emerging firms to tackle
issues like optimizing the supply chain, minimizing food wastage, and maximizing crop
yield in the face of climate change. Take the example of Al models that help decide
what to plant for better climate resilience, or waste-predicting models at the
supermarket level.

4. Alfor Monitoring Nature: With more focus than ever on ecosystems and biodiversity,
Al systems are processing data from remote sensors, recordings, and satellite
imagery to track forests, oceans, and conservation areas on a massive scale. This is
opening up new paths to value our natural assets and support markets for products
like biodiversity credits.

5. Alin the Built Environment: This is a relatively new but critical field. Think of Al that
makes HVAC systems more responsive or software that optimizes building energy
usage. Startups are finding niches by putting intelligence into building materials or
designing systems for real-time building analytics and predictive retrofitting.



4. Strategic Investment Playbook for Climate Al

Identifying Promising Early-Stage Ventures

What do investors look for?i

Purely software-driven and not needing huge upfront capital.

Surfing the wave of positive policies (like the IRA or EU Green Deal).

Able to show concrete, measurable climate benefits (like reducing greenhouse gases).
Designed to scale.

Mixing Al with hardware or data in innovative ways.

Solving problems in markets where demand exceeds supply.

Often based on good science or university research.

Being led by founders who actually know both Al and sustainability.

Usually included within an recognized accelerator program.

Financed by other investors sharing a similar mission.

Intelligent Filtering: Criteria for Climate-Focused Al Investments

There are so many startups launching in the Al space, climate mission-minded investors
need something to filter out the chaos. The mission is to find projects that not only possess
commercial potential but also return genuine, measurable environmental dividends.

Practical Ways to Filter Through Opportunities:

1.

3.

4.

Software-First, Low Capex Bias: Software startups for Al tend to mean greater
margins, quicker times to market, and easier integration with existing infrastructure.
Provided the climate benefit is code over concrete, it's easier to scale and lower in
capital. Thisis particularly true in areas like energy management, ESG data, and
carbon tracking.

Require Verifiable Climate Outcomes: It's more important than ever to investin
startups that can prove conclusively how they're reducing emissions, improving
efficiency, or achieving other measurable ESG goals. That means looking for
alignment with widely accepted frameworks.

Tap into Policy Momentum: Startups in areas promoted by government policies
(such as energy storage or green buildings) are more likely to get funded quicker and
have more demand. Ensuring a startup will be a good fit with current regulations
should be part of due diligence on a regular basis.

Value Integration Over Pure Innovation: It is secondary to being able to actually
implement it well to have a revolutionary algorithm. The best bets are generally
companies that can show they can reliably integrate their solutions into how their
customers currently do things, as opposed to simply showing slick pilots or research



ideas. According to Bain and BCG reports, doing matters more than being new*.

5. Use a Holistic Screening Strategy: A good filter for climate Al investments should
look at some of these factors holistically: Is the tech genuinely robust and not just a
form cosmetic? Is sustainability genuinely built into the DNA, not just an add-on
afterthought? Is there a clear, quick path to getting the solution to market? Does it
solve a key bottleneck or have a multiplier effect? Do the founders have extensive
expertise in both Al and the sector they're after?

It's also important to recall that the path to value with Al tends to need fundamental
transformations in the nature of how people work and businesses operate. The human
element —reskilling, change management, and process redesign — is paramount and
where much of the effort (approximately 70%, according to BCG) needs to be focused
approach.

The Capital Logic of Al in 2025: Beyond the Hype

Okay, so let's unpack the newest thought around investmentin Al, specifically as we think
about 2025 and the future. Al appears to have reached adulthood; it is not simply the
preserve of proof-of-concept pilot initiatives but the central feature of how firms and large-
scale systems work. We are now past the period of everyone wanting to build the largest,
flashiest Al models. Now, the real money and value seem to be in actually putting Al into
practice —rolling it out into specific sectors, getting it up and running smoothly, and
delivering real results in the real world.

One of the major shifts is that building an Al startup no longer is the bank-breaker that it
used to be. These new companies are leaner, smarter teams. They're savvy about taking
advantage of things that are already there, like pre-trained models and open-source tools,
and learning to minimize the costs of computing, like by shared GPU infrastructure®. What
that meansis founders don't get bogged down in just creating the underlying Al tech and
are better able to actually create real products that users can use and put them out there
much earlier.

The creme de la créme venture capitalists, like a16z and Lightspeed, have surely noticed™.
They're investing in Al-native, data-driven businesses, especially ones that can nicely
integrate Al into existing ways of doing things, rather than merely chasing the largest
model.

Of further interest is how Al investments, especially green or environmentally oriented
ones, are starting to look like a rather appealing mix. They have the potential for quick
expansion like technology firms but with the stability of the long-term you'd have in
infrastructure investments. There has been a report in Q2 2024 by Book highlighting that
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companies using Al across industries like energy, logistics, and finance are seeing their
valuations increase while the companies creating the underlying Al algorithms are seeing
some discomfort on the profit side®'. So, the idea is you've got the kind of return that you'd
expect from a wonderful SaaS company, but with infrastructure-grade durability.
Companies that offer, say, smarter ways to track emissions, optimize energy usage, or
understand when to service equipment can secure steady contracts with big companies
and allow them to meet their green objectives while doing so. It's profit and planet for the
win.

So, what are the smart investors looking for today?

e Quick Wins: Fixes that can actually show they're making a difference in a year.

e Data that Builds on Itself: Platforms that get smarter and more valuable the more
customers use it.

o Riding Policy Waves: Focusing on sectors being assisted by government policies like
climate disclosures or green subsidies.

It seems that Al for climate and smart infrastructure is hitting a sweet spot: a gargantuan
latent market, sustained investment interest, and supportive rules aligning.

Making it Work: Deployment and Risk

As Al becomes increasingly mainstream, smart money is investing less in the coolness of
the Al model itself and increasingly in how good it actually does out there in the real world.
What actually sets a firm apartin 2025 is how smoothly its Al solutions tie into installed
base systems and how effectively it is able to cope with the various risks — technical,
regulatory, and even to its brand.

To determine whether an Al startup, specifically one developing Al for climate solutions, is
a worthwhile bet, a three-filter approach may be helpful:

1. Isthe Tech Really Special? Does the firm possess something unique, such as its own
data, a unique approach to building its Al, or particular capability to tune models? Can
it survive even when basic Al models go mainstream, maybe by focusing on a niche
market or possessing access to some, regulated data? Think of companies like
Hugging Face with its plug-and-play Al modules, or Run.ai, which supports Al
workloads.

2. lIs It Really Being Implemented? Has the startup been able to get its Al into
businesses' day-to-day critical functions? If users are implementing the solution on a
daily basis, that is a positive sign that it's valuable, will persist, and can demand a nice
premium.
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3. Does it Have a Broader Impact? Does the Al tool have a wider effect beyond a single
company - e.g., cutting emissions across a whole supply chain or balancing the
energy grid? Does its deployment open up new opportunities for other industries?

Certainly, investing in Al is not risk-free, especially in climate-sensitive industries. Some of
the common pitfalls are that Al models don't do what is hoped for or even "hallucinate"
wrong answers; running afoul of newer data privacy or climate reporting rules; overstating
the climate gains (greenwashing); or being slowed down by expensive computing. Clever
investors will be looking for companies using tested-and-proven Al approaches, building in
ways to explain why their Al took a specific action, having third-party verification of their
climate effect, and running on optimized computing setups.

It's also interesting to note that the majority of founders are developing Al products using
open-source models (like LLaMA or Mistral) and then adding their own personal touches
with other tools to deploy them across different industries™'. That approach enables them
to develop products rapidly and establish their competitive edge not just in the Al model,
butinits deployment and application. Al infrastructure is turning into the new SaaSin a
sense — something that businesses rely on, can layer on top of, and integrate across their
operations. Distyl Al, for example, which allows large businesses to integrate Al
seamlessly, just raised $20 million because their integration solutions are so strong®".

Smart Capital Allocation: Financing Climate Al

Jumpinginto Al climate solutions is not always a speed, capital gambit. Investmentsin
these activities usually sit on the middle road between fast software and longer-
duration, more complicated infrastructure investments. That makes them needing
financing to be nimble as well as stable. Forward-thinking funds are becoming creative and
blending different approaches:

e Traditional Venture Capital (Seed through Series B): Well-equipped to Al solutions
that have potential to scale very quickly as a software-as-a-service business, like for
measuring emissions.

e Venture Studios/Accelerators: Equipped to invest in early-stage research or
intellectual property and bring them to make them actual companies, eliminating
some of the initial risk. HAX's latest demo day, for instance, featured a heavy focus on
cleantech and climate tech startups emerging from such an ecosystem™.

e Infrastructure-Type Capital: An appropriate match for Al projects with longer sales
cycles, like those improving the electricity grid or developing clean energy software.

e Public-Private Partnerships: Can be utilized to initiate Al projects in areas like
climate monitoring and ESG reporting, often through grants or other policy-linked
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funding to share risk.

As for where the money is going, a general breakdown might look something like this
(borrowed from Al Integration Services deployment strategy)*":

e Custom Model Development (about 25%): Startups tailoring Al models for specific
sectors like agriculture, insurance, or energy.

e Data Orchestration & Integration (about 35%): These are the software that sanitizes
the typically dirty data within big firms and readies it for Al application —typically the
biggest challenge.

e Deployment & Middleware Tools (about 20%): The "plumbing" that enables plugging Al
into legacy systems.

e Efficiency & Compute Optimization (about 20%): Startups that work on making Al
leaner, cleaner, and more efficient to execute.

Geographically, North America still remains the weighty due to its large base of enterprises
and strong Al research capacity, which tends to attract between 60% of this type of
investment. Europe, with high ESG regulation and public capital support for innovation,
may attract between 20%. The Asia-Pacific region, where there is fast digitization and
growing development of green infrastructure, may also attract between 20%.

Portfolio Construction: Balancing Risk and Impact

Once you have your bearings on where the opportunities are and how the funds can flow,
the last piece is actually constructing that investment portfolio. The key is blending
together Al solutions that can achieve rapid wins and scale quickly with those that are
within broader, more profound changes within big industries like infrastructure, energy,
and supply chains.

An intelligent portfolio might be split as follows:

e Frontier Bets (say 20%): Emerging ideas, bold ideas, higher risk but potentially higher
reward.

e Near-Market Winners (say 60%): Already gaining some traction, can expand their
integration, and already have other good investors on board.

e Scaled Deployment (say 20%): Usually associated with government or infrastructure
projects, where growth is driven by policy.

One key suggestion here is to diversify by the target sector of the Al, rather than simply by
how early stage the company is. Al applied to agriculture is a different kind of beast than Al
applied to smart infrastructure or Al applied to carbon markets.
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And when the gauge of success to judge comesiin, itis no longer entirely about the profit.
For investors investing in this kind of climate-specific Al, they have to literally track the
bottom line but also the benefit to the planet. So tracking things like CO2 levels reduced,
units of energy savings, ESG report automation cost savings, and percentages of uptake of
the Al among big organizations has to happen™.

Given the way such investments will finally yield returns (the "exit strategy") will also have
to factor in their hybrid nature. We might see acquisitions by giant utility providers, ESG
data providers, or cloud platforms. Private equity stakeholders might roll up several
smaller SaaS and climate services companies™ . What is clear is that climate target-
enabling Al solutions are increasingly seen as compliance infrastructure that companies
require, and therefore are themselves takeout opportunities for large groups looking to
fulfill their net-zero ambitions.

Finally, to stay ahead of the curve, utilizing technology tools to filter deals is becoming a
necessity. They will help track how startups fit into emissions reduction paths, track policy
trends, and spot those "data-rich but Al-poor" areas that are ready to be disrupted.

5. The Climate and Sustainability Nexus: Al as an Enabler

It's really quite obvious that Al is a big deal in meeting climate change. Itis no longer just
this complex "deep tech" on the fringes; Al is now a part of the way in which we are creating
the infrastructure, doing the analysis, and automating the processes needed in order to
meet environmental and ESG (environmental, social, and governance) goals. Big investors,
from national wealth funds to multinational corporations, are waking up to the fact that Al
can dramatically accelerate how fast, how accurately, and how comprehensively we
respond to climate®™,

Fundamentally, Al is really good at recognizing patterns. If you point that capability at
sustainability, what it means is that we can now make sense of enormous amounts of
convoluted and disconnected data — data from satellites, factory sensors, power grids, or
even these dense emissions reports. And this isn't hype; Al programs aimed at climate are
already disrupting key sectors. They're helping companies track emissions, use resources
more effectively, and understand regulations better much more quickly and cost-
effectively than individuals could ever do on their own.

It's especially fertile ground for investors right now thanks to a triple threat of ideal
conditions:

e There'simmense institutional and regulatory stress, with net-zero goals shifting
tremendous sums into climate solutions.
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e Businesses need to lower emissions, report their ESG performance, and manage
climate risks — all of which demand better data and better technology.

e The Al technology itself is ready. Basic Al models are everywhere, and the hardware to
run Al is more prevalent and affordable, driving innovation faster.

So, Alisn'tjust helping with climate aspirations; it's acting as a supercharger for them. It
can turn dead ESG reports into real live dashboards with real meaning. It can shift the firms
from knowing about carbon footprint to actually doing something thereon. It is also more
importantly enabling quicker and traceable flow of money towards climate solutions that
the firms are interested in. Maybe one could say that Al is quietly becoming the underlying
backbone for future sustainability initiatives. As more investors start integrating climate
opportunities and risks into their investment strategy, Al is being seen as a way of scaling
theirimpact —translating good intentions into real insights, insights into actionable
decisions, and decisions into measurable outcomes.

Al in Action: Real-World ESG Wins

The great news is, Al's part in sustainability is no longer something theoretical; we're seeing
it produce concrete, measurable ESG results across diverse industries. We're talking
enterprise-level applications getting serious consideration, especially in heavily regulated
economies. Some of the places where Al is already playing a role in ESG include:

1. Gaining a Grip on Emissions and Carbon: Al systems are facilitating the measuring
of emissions with far higher precision, depth, and frequency. This is a revolution for
ESG reporting, staying in the right side of regulation, and for voluntary carbon markets.
Machine learning algorithms chew through data from loT sensors, corporate ERP
systems, and satellite imagery to estimate all levels of emissions almost in real-time.
This speeds up audits, minimizes manual effort, and facilitates automated
sustainability reporting. Persefoni and Watershed are leveraging Al for enterprise
carbon accounting, and Climate TRACE leverages Al with satellite imagery to track
emissions globally™.

2. Seeing Climate Risks More Clearly: Al is giving asset managers, insurers, and banks
much clearer instruments to model the physical risks of climate change (e.g., storms
and floods) and the transition risks (as we shift to a greener economy). Deep learning
models can combine geographic information, weather patterns, and financial
information to simulate different climate impact scenarios. This leads to better credit
analysis, more resilient investment stress tests, and smarter underwriting in an era
becoming increasingly affected by climate change. Jupiter Intelligence and One
Concern, forinstance, are using artificial intelligence to forecast threats from storms,
floods, and heatwaves, pinpointing when and where they might impact™.
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3. Boosting Efficiency and Reducing Resource Use: Al is creating leaner, cleaner

operations in heavy industries, infrastructure, and logistics, often cutting emissions
and costin the process. It achieves this through such methods as predictive
maintenance (fixing things before they fail), better demand forecasting, and smart
control systems that reduce waste, downtime, and energy usage. The result? A
reduced carbon footprint, sometimes achieved without requiring massive and
expensive overhauls. Carbon Re, for example, uses Al to optimize kilns in cement and
steel production to reduce CO2, while companies like GridX and AutoGrid use Al to
help balance smart grids and accommodate distributed energy supplies®.
Monitoring Nature and Biodiversity: As ESG considerations widen to encompass the
well-being of our ecosystems, Al is playing a central role in assisting us in assessing
"natural capital". It accomplishes this with the help of remote sensing, computer
vision, and even audio analysis (bioacoustics) to detect species, track alterations in
habitats, and determine the health of an ecosystem. This is increasingly crucial for
innovative ideas like biodiversity credits and authenticating nature-based carbon
offsets. Applications like Restor and Chora use Al with satellite and drone imagery to
track reforestation, and Nature Metrics uses DNA analysis and Al to track species
diversity™,

Aligning Investments with Climate Goals: Frameworks and Due Diligence

As Al gets more deeply woven into climate solutions, a new investment landscape is

opening up. But it’s one that needs careful thought and strict criteria to make sure we’re
backing ventures that deliver real, scalable, and lasting impact, especially with ESG rules
and climate investment goals getting tighter.

Key Questions to Ask (Strategic Filters):

Is the Business Model Green? Does the startup make money by facilitating lower
emissions, improved efficiency, or climate risk management?

Can You Demonstrate the ESG Effect? Can the results be measured, audited, and
conclusively linked to accepted environmental benchmarks?

Is it Code-Heavy? Solutions that are code-heavy rather than concrete-heavy tend to
scale faster and cost less.

Does it Align with Policy? Is the startup in a sector being supported by subsidies,
regulations, or climate goals?

Is it Ready for Prime Time? Is the product ready to deploy at scale, oris it still a
prototype?
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6. Stakeholder Perspectives
The Interplay of Key Actors:Who’s at the Table and Why It Matters

It's a pretty complex dance when it comes to getting Al to work for climate solutions.
You've got the whole cast of characters — investors, the startup community, the big
companies, and the regulators — and they all have their own agendas and aches. If these
actors aren't aligned, things get stuck big time, money gets wasted, and the actual impact
we're trying to achieve gets diluted.

Consider this: in 2024 and 2025, Al is transitioning from being a hip new thing to real,
underlying infrastructure. Meanwhile, climate tech is transitioning from being largely driven
by policy to being driven by what the market demands. When these two huge changes
collide, all parties — money people, tech inventors, companies using the technology, and
policymakers — essentially need to be singing in harmony.

Today's investors are demanding concrete, measurable ESG results in addition to a decent
return because the IPO market isn't what it used to be and the supporters of theirs (LPs)
are asking tougher questions of them. Founders, on the other hand, are usually racing
around for good data, haggling super-long sales cycles with big companies, and dealing
with murky regulatory landscapes. Big companies? They want Al solutions that are turn-key
and can help them meet their compliance deadlines and save money, but they can be slow
to roll as far as adopting new things is concerned. And then there are the policymakers,
who can clear the way or put up roadblocks, determining how things turn out with
disclosure rules and funding programs like the IRA and DOE grants.

It's all connected, like a flywheel: good policy creates demand, startups create solutions,
investors provide the money, big companies roll out the technology, and the resulting data
from all of it feeds back into making better policies. We're seeing a humongous amount of
VC capital, somewhere around $54 billion in the first half of 2024 alone, pouring into Al,
with much of it destined for climate-related spaces like smart infrastructure, ESG tech,
and energy efficiency. Climate Al is becoming less seen as a risky tech bet and more as a
given to drive compliance and basic infrastructure. However, there are plenty enough
challenges like conflicting policies and grubby data to make this whole coordination
process not only worth it, but absolutely necessary.

Investors and Fund Managers: Balancing Profit and Planet

For the money managers, especially following the Al investment bubble of 2023, there is
something of a balancing act going on. They're moving away from high-risk bets on just
building simple Al models and are eyeing more towards Al applications that can prove
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that they're actually making a difference when it comes to climate issues and can deliver a
credible return on investment. The overall feeling amongst a lot of early-stage and mid-
stage funds is that Al is a great climate friend, but only if you can measure it with real ESG
numbers, not wishy-washy potential.

The individuals investing in the funds (the LPs) are no longer merely impressed with slick
tech demos. They wish to witness:

e Real ESG Metrics: Concrete numbers on metrics like emissions cuts, power savings,
or specifically how the Al is enhancing compliance.

e Quick Impact: Solutions that start to yield quantifiable impact within a year or two of
being implemented.

e Scalable and Efficient Delivery: They prefer things like software-as-a-service (SaaS)
or APl-based platforms that don't need a lot of hardware, as these are easier to scale
and offer more ways to eventually cash out.

Climate-smart Al startups, especially those in infrastructure, compliance, and carbon
markets, are likely to be perceived as less risky than some of the more out-there generative
Al ideas. Fund managers are also getting more precise in the way they screen these
climate Al startups:

e Industry Focus: Al that has been created for a specific industry (like energy,
agriculture, or climate finance) is quicker to gain momentum.

e Software First: Software-first products are quicker to implement, need less up-front
capital, and generate repeatable income.

e Quantifiable ESG Effect: LPs are insisting on this, and it's important to differentiate in
a crowded space.

e Policy Alighment: If a startup is in a region benefiting from something like the IRA or
other green grants, that's a huge advantage because the demand already exists.

So, where's the smart money really going? According to what investors are telling us, an
average Al-climate fund could be considering something like:

e 30% to Al for Energy & Grid Systems (including predictive load balancing, distributed
energy management, and carbon monitoring).

e 25% to Carbon Management Platforms (driven by regulations demanding better MRV
tools and carbon offset markets).

e 25%to Al in Agriculture (precision agriculture, smartirrigation, and healthy soil).

e 20% to Circular Economy & Risk Tools (like Al sorting out waste, automated ESG
reporting, and climate insurance).
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Down-to-earth sentiment among investors prevails over glamour. As one managing partner
at an Al x Climate fund putitin a 2024 letter to their LPs, "Our best returns came from
dull-sounding dashboards—not flashy frontier models". There is less excitement about
general-purpose Al model startups unless there is a clear link to ESG work, e.g., Al tools
that help with climate reporting. But demand is actually increasing for Al-fortified
infrastructure software tools, SaaS technology for regulation management, and data-as-a-
service platforms with climate data.

Founders and Builders: Navigating the Path from Idea to Impact

For entrepreneurs working in the Al climate space, it's a bit of a mixed bag. There's plenty
of money available and clear demand for what they're building, but they also ran into some
major roadblocks with getting things done quickly, scaling, and proving theirimpact. With
VCs enforcing tighter ESG requirements and big companies asking for solutions that are
both technically sound and policy-friendly, founders need to do more than just write great
code. They have to get more clever around compliance, navigate sophisticated pilot
programs, and often make do with suboptimal real-world data.

The successful Al climate ventures in 2025 are not just Al prodigies; they actually have a
grasp on the industry they're trying to fix. If it's smart farming or peak energy load
optimization, businesses that use machine learning capabilities in addition to deep
industry knowledge are doing much better than those simply trying to use a one-size-fits-
all Al solution to every problem. These smart makers are increasingly:

e Highlighting from the start how their Al is built into a company's existing critical
workflows, rather than merely chasing novelty.

e Designingtheir products with ESG report requirements in mind, even at the prototype
phase.

e Leveraging public procurement avenues or climate grants as a way of cracking the
door and speeding up their market entry.

There are, however, usual stumbling blocks:

e Data Challenges: Getting good, usable data from cities or industries is hard because
it's typically fragmented or stuck.

e Shifting Regulations: ESG regulations change faster than startups can change their
tech.

e Slow Corporate Adoption: Big companies might want compliance-ready tools, but
their pilot programs can last forever.

e Hype vs. Reality: Sky-high hopes sometimes fail to pace with the long timescales
involved to actually show that something can work in the climate space.
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Founders who are able to get ahead of these issues, maybe by going through an
accelerator program (like those showcased by HAX: Elemental Excelerator or HAX
itself)*V, closely with strategic partners, or involved in public R&D programs, will have an
advantage.

What's also getting incredibly important for founders is "policy-fit" — not product-market
fit. The EU Taxonomy and SEC climate disclosure rules are making companies very keen on
Al solutions that can help with monitoring, reporting, and verification (MRV). Startups who
build their products to be "audit-ready" from day one and use standardized metrics (like
the GHG Protocol or Project Frame) are making it easier and easier to catch on. Some are
even incorporating policy compliance into their tech itself, like creating real-time
compliance dashboards or even automatically producing ESG disclosures. As one of the
founders of an ESG automation platform put it, "Selling to climate-forward corporates is
like building for two buyers: the ops lead and the compliance officer."

Big Companies and Policymakers: Driving Growth or Causing Gridlock?

Ultimately, how much Al can really help with climate goals doesn't just depend on clever
startups and funds available. It also hinges on the big systems — governments and
companhnies —that need to adopt, pilot, and scale up these new instruments. These players
are caught in a tough spot; they can be the ones opening doors or the ones creating
bottlenecks. They drive demand and set rules, but they can also slow things down with
their risk-averse mindset, lengthy procurement processes, and sometimes unclear
policies.

Big business is undoubtedly using Al more and more for climate-related purposes like
maximizing energy efficiency, managing ESG disclosure, and minimizing emissions. For
example, Al technology is helping to automate sustainability reporting by drawing in
information from any and all sources (loT, financial systems, supplier information) to
create ready-to-use ESG disclosures. SaaS Al platforms are also helping to cut energy
usage in buildings by 15-20% without requiring widespread hardware upgrades, through
such technologies as intelligent HVYAC and load balancing®. And with new disclosure
mandates from the CSRD and SEC, companies are becoming more and more interested in
testing out Al-enabled MRV tools in order to get a better sense of their whole range of
emissions.

There are still a couple of old familiar hurdles, though:

e The information generally sits in discrete silos in different departments, so integration
in real-time is not straightforward.
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e To acquire anew Al tool using corporate procurement is a year or two, and thatis a
long time for a startup to wait.
e Every so often, initiatives get stuck in "pilot purgatory" and don't really go forward.

Companies that manage to push past those challenges, perhaps by setting unique green
procurement objectives or creating in-house "sandboxes" on which to experiment with Al,
are becoming leading customers who enthusiastically bring these advances into the
marketplace.

For government, policymakers drive the Al-climate picture through:

e Shaping Demand: Through a greener stimulus packages, infrastructural grants, and
having ESG as a consideration in public procurement.

e Shaping the Market: By setting the standards for tracking emissions, using Al
responsibly, and safeguarding data privacy.

e Minimizing Risks: Through setting standards, offering tax reliefs, and creating
guidelines for pilot schemes.

Initiatives like the Inflation Reduction Act (IRA), Department of Energy (DOE) Artificial
Intelligence grants, and new EU and U.S. carbon disclosure rules are definitely nudging
companies to adopt Al technologies in sectors like energy, building, and transport. Yet,
lagging rules and procrastination can still hamper innovation. It is hard for most Al startups
to prove that they comply with all the different ESG and Al governance rules out there. The
lack of common, interoperable standards for things like carbon accounting or biodiversity
metrics also makes it harder for solutions to scale up globally. And then there is always the
risk of "regulatory capture," where big, established players can influence policymaking to
favor their own tools over newer, more agile ones.

To really go fast, the public sector can pull a few significant levers:

e Greener Government Buying: Factor Al-driven ESG scoring into consideration when
choosing government contractors.

e Open Up Climate Data: Require utilities and municipalities to make emissions and
energy use data available in real-time.

e Safe Spaces for Innovation: Create "regulatory sandboxes" where proven Al startups
can test their products within public infrastructure under less rigid compliance rules.

e International MRV Standards: Head towards harmonizing standards for emission
and biodiversity monitoring across the EU, U.S., and Asia-Pacific.

e Improved Carbon Credit Verification: Enable the use of Al in an effort to ensure
nature-based or industrial carbon offsets are authentic.
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7.Case Studies: Climate Al in Practice
Why Case Studies Matter

It's easy to hypothesize about what Al can potentially bring to climate tech, but what really
fills in the picture is looking at what's actually happening on the ground. As this whole Al
and climate tech ecosystem comes of age, we're past the hype and need to see real proof.
This means drilling down into actual case studies — examining the ways in which startups,
big companies, and even government agencies are using Al to tackle climate challenges in
ways that actually can scale and last.

The projects that are worth looking at are the ones in which Al is actually embedded within
important climate domains (like energy, or agriculture), where you can point to numerical
environmental wins (e.g., reduced emissions, or reduced risks), and where the solution
can actually be rolled out widely without requiring a tremendous amount of bespoke
configuration in each deployment. These are not just fancy tech showcases; they're real,
climate-friendly companies that are actually investable and reproducible. Let's examine
a few examples to get a sense of how this works in practice.

Case 1: Smart E-Bikes Reducing Urban Carbon

Imagine a business that's fully committed to Al-enabled electric bicycles. They're not just
selling bicycles; they're building a whole system around them, especially for city
commuters and that last-mile delivery segment. This company does everything from
developing smart e-bikes to tracking fleet data through loT dashboards and using Al for
remote diagnhosis and even battery life management through cloud-based learning.

The big climate win here is pretty easy to understand: these e-bikes create a scalable
solution for delivery companies and individuals to leave behind gas-powered vehicles.
They reported they stopped 33 metric tons of CO2 from being emitted in their first seven
months, and already have put more than 20,000 e-bikes on the streets of India, Japan, and
the UAE*, They've even compared it: for every 10 km of travel on one of their e-bikes, 2.7
kg of CO2 is saved compared to a typical gas scooter in urban India™i,

What makes this work and scale? Things like a low total cost of ownership (partially
thanks to government subsidies), smart integration of technology (like GPS and data
telemetry that's used to input into Al to optimize routes), and a design that allows for
simple repair. Of course, it wasn't all smooth sailing. They encountered obstacles such as
how much the real emissions reduction relies on the cleanliness of the local power grid,
ensuring their fleet management software was solid, and determining how to collaborate
with city-level policy to get pilot programs up and running. This example actually
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demonstrates how integrating Al into a tangible product can create actual environmental
outcomes and how combining consumer and business models can accelerate it.

Case 2: Flexible EV Charging Networks for Scalability

Then there is the story of an energy utility in Europe that needed to greatly scale up its
electric vehicle (EV) charging infrastructure. They initially had a relatively inflexible, out-of-
the-box software solution from a partner firm that was more or less a competitor firm, and
this didn't leave them much to do. They made the smart move to transition to a more
flexible, APl-based platform for operating their EV charging.

This new setup enabled them to seamlessly connect with their existing infrastructure,
deliver dynamic load management (crucial to avoid overloading the grid), enable
customized billing, and offer improved roaming access to their users on other networks.
The result? They migrated over 600 charge points to the new system within four weeks and
onboarded over 5,000 users®*ii, This sort of flexibility is vital to propelling increased EV
take-up and, in the process, curbing transport emissions. They dealt with matters like
optimizing dynamic load management and offering varied pricing, an issue which was
essential in causing the network to grow and making customers happy. This illustration
indeed reflects just how crucial flexible, API-first platforms are in the process of building
the EV charging network that we need to help make a cleaner transport future possible.

Lessons Learned: Factors Spurring or Stalling Scaling

Thus, So What Spurring Climate Al Scaling or Stalling?

Examining these examples, some patterns emerge. Solutions that scale are designed
modularity (so they can fit into other systems), deliver climate benefits as a central part
of their value (not as an afterthought), are primed for complex, multi-stakeholder
environments (like cities or utilities), collect real-time data to become smarter, and map
well onto current policies and incentives.

Why does progress stall? Stuck in a closed system from one provider is a whopper, as is
Al thatis not really that exciting unless it's tied to characteristic data or plugged into core
infrastructure. Startups that are unable to show visibly their ESG influence will also
struggle to get buyers and investors on board. And, if a solution requires a lot of custom
work with each deployment, that's going to hinder growth and increase costs.

8.Future Outlook: Al, Investment, and the Climate Nexus

As we look towards the horizon beyond 2025, the trajectory of Artificial Intelligence,
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particularly its intersection with investment and climate sustainability, appears poised for
significant evolution. The foundational shifts observed in recent years—from model-
centric hype to application-driven value, and the increasing integration of ESG and climate
considerations—signal a new era for Al deployment and capital allocation.

Al as Embedded Infrastructure

The commoditization of foundational Al models will continue, solidifying Al's role not as a
standalone novelty, but as essential, embedded infrastructure across industries.
Competitive advantage will increasingly derive from how Al is integrated into core
workflows, optimized for specific domains, and leveraged alongside proprietary data
streams, rather than from possessing the most advanced algorithm alone. This shift favors
organizations and startups adept at operational execution, seamless integration, and
process redesign over those focused purely on algorithmic innovation. The focus will be
on industrializing Al in a durable, responsible, and scalable manner.

The Primacy of Data, Integration, and 'Policy-Fit'

As Al models become more accessible, the "data gravity" effect will intensify . Access to
unique, high-quality, and domain-specific datasets will become a critical differentiator.
Furthermore, the ability to effectively orchestrate, clean, and integrate data from disparate
sources into Al-ready formats will be a major value driver, representing a significant portion
of investment allocation in Al deployment strategies . Alongside technical integration,
"policy-fit" will become as crucial as product-market fit, especially in the climate tech
space [cite: 354-359]. Solutions designed from the outset to align with evolving ESG
regulations, disclosure mandates (like SFDR, CSRD, SEC rules), and verification standards
(like GHG Protocol, EU Taxonomy) will gain market traction more rapidly.

The Rise of Measurable Climate Al

The convergence of Al and climate action will accelerate, moving beyond potential to
demonstrable impact. Investors, particularly LPs, will demand verifiable ESG metrics
and quantifiable climate outcomes (e.g., tonnes of CO2 reduced, kWh saved) rather than
accepting aspirational goals. This necessitates Al solutions that are not only effective but
also transparent and auditable. Key growth areas will include:

e Al-powered MRV (Monitoring, Reporting, Verification): Essential tools for carbon
accounting, ESG disclosure, and validating carbon credits or biodiversity impacts.

e Smart Infrastructure Optimization: Al managing energy grids, optimizing building
efficiency, and enabling smarter transport and logistics systems will be critical for
decarbonization.

e Nature and Biodiversity Monitoring: Al analyzing sensor, satellite, and
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bioacoustic data to assess ecosystem health and support natural capital markets.
e Sustainable Agriculture: Precision farming tools driven by Al to optimize resource
use (water, pesticides) and enhance climate resilience.

Stakeholder Alignment and Ecosystem Orchestration

The success of Al, especially in complex domains like climate tech, will increasingly
depend on effective coordination across the ecosystem—investors, founders,
corporations, and policymakers . Overcoming challenges like data silos, slow corporate
adoption cycles ("pilot purgatory"), and fragmented regulatory landscapes will require
proactive collaboration. Public-private partnerships, regulatory sandboxes, open data
initiatives, and harmonized international standards (especially for MRV) will be crucial
enablers to accelerate deployment and scaling.

Evolution of Investment Strategies

Investment logic will continue to shift. The focus will move from funding basic model
development towards backing Al applications with clear ROl and demonstrable ESG
impact. Software-first, low-capex solutions that integrate easily into existing enterprise
systems will remain attractive. We will likely see more "dual-mandate" funds explicitly
targeting both financial returns and climate/sustainability outcomes, blending venture
speed with infrastructure stability. Portfolio construction will diversify based on the target
sector of the Al application, recognizing the distinct market dynamics of Al in energy versus
agriculture versus finance. Exit strategies will reflect this hybrid nature, involving
acquisitions by incumbent industry players, ESG data providers, and potentially IPOs for
platforms with proven global scale and strong ESG credentials. The use of Al tools within
investment firms for deal sourcing, due diligence, and portfolio monitoring will also
become standard practice .

In essence, the future outlook suggests Al transitioning from a disruptive technology to a
foundational enabler, deeply woven into the fabric of business operations and
sustainability efforts. Value creation and investment success will hinge less on algorithmic
breakthroughs and more on strategic deployment, seamless integration, measurable
impact, and effective ecosystem collaboration, particularly in the critical race towards
climate resilience.
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