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What Is Climate Finance?

Climate finance! is financing — drawn from public, private, and alternative sources — that supports carbon
mitigation, removal, and adaptation actions which address climate change. It can be utilized to pilot and
scale a broad array of greenhouse gas reduction and removal technologies and innovations. And over
time, it will be key to fundamentally replacing carbon-based infrastructure, materials, and energy sources.

We need climate finance to meet our global net zero goals — yet today, there is a massive funding gap.
It's estimated that to evolve the global economy by 20502, we’ll need approximately $125 trillion. In the
current decade alone, we need to invest roughly $32 trillion - which we are not currently on track to meet.
For example, in 2020, public/private institutions contributed approximately $632 billion — which is a mere
16% of the climate financing needed to meet our net zero targets. We're facing a gap of over $3 trillion
between now and 2025 just to stay on track.*

Given the urgency of our goals and the interest in climate financing from both the public and private
sectors, the logical question is, why aren’t we closing the climate financing gap?

Private investors face significant obstacles.

Private investors have a key role to play in the transition to a net zero world. Yet today, investors face
some significant obstacles when trying to deploy capital to finance climate mitigation and adaptation
technologies.

The economic environment can slow capital deployment.

The current macro (broad economy), and micro (critical business) environment has a significant impact on
when and how investors decide to deploy capital. Some of the considerations investors must weigh when
looking to direct capital toward climate solutions are outlined below.

Macroeconomic considerations Microeconomic considerations

- Price Levels. - Start-up or early-stage climate tech
Recent spikes in the price of energy, shipping, companies have a unique set of barriers to
raw materials, and labor throughout the global securing funding including (but not limited to):
supply chain due to the global pandemic and
geopolitical complexities such as the Russian o Traditional Production Theory.
invasion of Ukraine impact the viability of Capital intensity associated with
projects that need climate financing. scaling a nascent technology from an

idea to industrial pilot to becoming
commercially viable.



Inflation. o Labor Economics.
The material impact of inflation on

High inflationary environments globally lead to wages.
increased cost of capital. This is exacerbated
in emerging market countries where more o Prices of goods.
than half of climate financing is done through Relatively low margins.
debt.

o Supply / Demand Equilibrium.

Government.

Continued fossil fuel subsidies across many
countries remains a barrier for low-carbon
projects to be financed in favor of carbon-
based ones.

Priorities.

Climate-related extreme weather events are
occurring with greater frequency and intensity
causing governments to focus on near term
repairs to necessary infrastructure, which in
turn reduces the budget for long-term
sustainable development.

Challenging long-term revenue
forecasts for emerging technologies

These considerations can present significant barriers for investors and can slow down the pace at which
capital is directed toward climate solutions.

Portfolio implementation can be more complex.

Once investors have identified investments aligned with their broader portfolio objectives — an entirely
new set of challenges awaits them.

Climate investments can have higher risk profiles.
When compared to investments in more traditional technologies, new climate technologies can
have a higher risk profile and greater tracking error than investors are generally comfortable with.

Climate investments don’t “fit” into traditional portfolio allocation processes.

Generally, investors select allocations in line with their core views of the world. For example,
within a diversified portfolio, a favorable outlook on U.S. equities might precipitate an overweight
position of U.S. equities whereas a negative outlook on core fixed income could result in a
portfolio underweight. But where do climate investments fit? Are they their own dedicated
allocation (a new piece of the allocation pie) or do they replace certain asset classes (green
infrastructure in lieu of traditional infrastructure) or transcend all traditional asset classes (green
bonds within the core fixed income allocation and climate-focused equity within the global equity
allocation)? Are they public market investments or private market investments or both? It can be
incredibly challenging to invest in climate solutions without a natural fit within the portfolio
construction process.

Industry standards and benchmarking guidance is lacking.

Greenwashing allegations and convictions have increased in recent years because of evolving
regulation, excited marketers, and a litigious environment. Without standardized reporting,
relevant financial benchmarking and developed research providing apples to apples comparisons
of leading technologies, investors are reticent to commit.



- Implementation options can be limited.
Even if an investor has found an opportunity and is comfortable with the risk profile, they still may
not be able to access an implementable vehicle. Some opportunities may not be investable due
to capital constraints, regional specificity, or liquidity requirements.

Data gaps & methodology issues limit our ability to track progress.

Consistent quantitative data on the impact of climate finance is lacking. Progress in both data and
measurement procedures must be made to allow investors to accurately source, diligence, and monitor
their investments. For example, data metrics and definitions are not standardized across geographies.
So, a climate investment which may be considered in one regulatory jurisdiction may not be considered
under another. And for investors interested in deploying capital to private market companies - no
streamlined data exists today.

The below graphic represents the dollars of tracked and untracked climate finance by investor type,
region, and sector. The numbers in the box represent the average 2019/2020 climate financing flows by
sector.
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Due to data limitations, non-standard reporting requirements, and difficulty measuring more complex
financing deals, there are many instances where financing flows are not being effectively captured. This
results in an incomplete and often misleading picture of the climate financing ecosystem. It's challenging
to know where to direct climate financing without a baseline understanding of where finance flows stand
today.

The challenges are real — and so are the opportunities.

The barriers to entry explored in this section help illustrate why private investments aren’t being deployed
faster to help close our climate financing gap. That said, investors recognize that this global shift toward a
low-carbon economy presents a billion-dollar investment opportunity. From 2019 to 2022 — assets under
management in climate funds grew from $90 billion to more than $270 billion. This is just the beginning -
the technologies and sectors driving significant climate innovation are in critical need of growth capital —
and private investors are well positioned to fill this gap.



Average Capital Investment Needed to Achieve Net Zero
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This evolution across technologies, sectors, and regions presents a highly technical opportunity set — and
assessing these opportunities will require investors to bring in cross functional expertise. Investors will
need to understand not only the capital markets — but also local, national, and regional policy
environments, climate specific sector and company outlooks, and the latest in climate science.
Specialized investment managers with the pipelines to source and accurately diligence climate
opportunities will have a leg up over others looking to deploy capital toward climate solutions. And as
barriers to entry decrease and investors become more sophisticated in this area — the scale and speed of
capital moving toward climate finance will only increase.

As mentioned in the introduction, climate financing comes from both private and public investors. Let’s
turn our attention to the work the public sector is doing to close the climate financing gap.

Public financing sources receive a massive boost
from the IRA.

The Inflation Reduction Act (IRA) of 2022 is the most significant climate legislation in U.S. history. The
climate financing provisions baked into this bill are intended to accelerate the deployment of clean energy
production and technologies, lower the country’s carbon emissions, upgrade our energy infrastructure,
and provide significant incentives for private investors and consumers. Combined, the goal of these
provisions is to reduce emissions in the U.S. by 40% by 2030. Some of the most impactful financing
incentives include:

$370 B Allocated to measures for improving energy security and accelerating clean
energy transition
$60 B for clean energy manufacturing
$30 B for production tax credits to accelerate the domestic production of solar,
wind, batteries, and critical minerals processing
allocated to a green bank called the Greenhouse Gas Reduction Fund which
$27 B has the objective of deploying funding for clean energy across the country
with specific green hydrogen tax credits
$20 B focused in cutting emissions from the agricultural sector with focused grants
on improving soil and forestry protection
$10B in tax credits to manufacturing facilities producing EVs
v Increased funding for carbon capture, utilization, and storage (CCUS)
projects
v Increased tax on energy producers exceeding certain levels of methane
emissions



The significant investment and renewed focus on the climate crisis by agencies such as the EPA and
Department of Agriculture, as well as local and state governments, is a critical first step in moving the
country towards a low-carbon economy. As shown below, modelling completed by the Rhodium Group
estimates that with the passing of the IRA, the U.S. emissions reductions jump from 24-35% by 2030 to
31-44% by 2030, which helps push the U.S. meaningfully closer to its Nationally Determined Commitment
of 50-52% emissions reduction by 2030.7
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Source: Rhodium Group. The range reflects uncertainty around future fossil fuel prices, economic growth, and clean technology costs. It correspands with high, central, and low emissions
scenarios detailed in Taking Stock 2022,

Incentivizing private investment through tax credits.

The tax credit provisions of the IRA provide hundreds of billions in tax incentives, which will be
critical in helping companies reduce emissions by investing in clean energy production,
transportation, and manufacturing. The Investment Tax Credit (ITC) and Production Tax
Credit (PTC) allow taxpayers to finance their investment in renewable energy systems by
allowing them to deduct a percentage of the cost from their federal taxes. While the full list of tax
credits available under the IRA is quite extensive, below are select tax credits we believe will be
the most impactful in spurring additional financing towards climate technologies over the coming
decade.

Tax Credit® What’s Eligible? Type
Nuclear Power Nuclear power production from facilities in service in 2024 and PTC
Production Tax Credit earlier
(45V)

New Hydrogen Clean hydrogen production facilities or transformation of PTC
Production Tax Credit previously fossil fuel-based facilities

(45V)

New Advantaged Production of clean energy technology components produced in ITC
Manufacturing U.S. such as solar, wind turbines, offshore wind, inverts, battery or
Production Tax Credit components, and critical minerals. PTC
(45X)




Extension of Renewable Extension of existing production tax through 2024 and replaced PTC
Electricity Production with 45Y in 2025. Applicable for geothermal, wind, biomass,
Tax Credit (Section 45)  landfill gas, solid waste, hydropower, marine/hydrokinetic

New Clean Energy
Production Tax Credit Replaces Section 45 in 2025 and is an emissions-based PTC
(45Y) inventive which is flexible across clean technologies.

Technologies must produce electricity with zero or negative

emissions (CCUS technologies may be used to achieve this).

Clean Fuel Production Creates a new technology neutral 2-year tax credit for low- PTC
Tax Credit (452) carbon transportation fuel. Maximum credit is $1 per gallon (or

$1.75 per gallon for sustainable aviation fuel) with an additional

emission avoided multiplier.

Carbon Capture & Tax credit for CCS and Direct Air Capture (DAC) projects ITC
Sequestration (CCS) constructed before 2033 with specific dollar amounts per ton of
Tax Credit (45Q) CO2 based on type of technology and reduced minimum plant

size thresholds from currently existing tax credit.
Extension of Energy Extends existing energy investment tax credit for construction of ITC
Investment Tax Credit projects through 2024. Eligible projects include solar,
(Section 48) geothermal, fuel cells, wind, waste energy, biogas, heat pumps,

etc.
New Clean Electricity Replaces Section 48 in 2025 and is an emissions-based ITC
Investment Tax Credit incentive which is flexible between clean energy technologies as
(48E) mentioned above. The Treasury Department will be releasing

emissions rates for similar technologies.

Finally, the IRA established procedures for parties to monetize ITC and PTC tax credits through direct
pay and transfer provisions. The direct pay provision allows entities to receive a direct payment from the
IRS for the full value of the tax credits claimed. The transfer provision allows taxpayers to transfer all or
portions of certain tax credits to an unrelated party which allows firms to monetize these tax credits by
selling them.

While this is groundbreaking progress toward increasing the amount of climate financing available to
companies in the U.S. — it can be difficult for smaller or early-stage climate tech companies to access
these incentives. Lack of access to capital or inability to access funding through traditional lending options
can make it challenging for smaller-sized companies to access the benefits of these tax credits.

Fostering innovation through federal loan programs®

A lesser known but powerful tenant of the IRA is the appropriation of $11.7 billion to the Loan Programs
Office (LPO) to support the issuance of new loans for climate technologies. The IRA also increases the
existing loan program authority by approximately $100 billion and provides another $5 billion to support
the deployment of a new loan program — the Energy Infrastructure Reinvestment (EIR) Program. The IRA
authorizes up to $250 billion in new EIR loans. All together — the IRA allows the LPO to leverage $16.7
billion of investment into $350 billion in new loan authority — as outlined in the chart below.



Program Status Loan Scope

Authority
Title 17 - Section Existing $40B Clean energy technologies unable to obtain
1703: Innovative program, through conventional financing due to high technology
Clean Energy expanded 3Q2026 risks. These technologies include CCS, biomass,
Loan Guarantee hydrogen, solar, wind, hydropower, grid delivery &
Program reliability, alternative fuel, and industrial efficiency
projects.
Advanced Existing $40B Production of:
Technology program, through
Vehicles expanded 3Q2028 Light-duty vehicles which meet or exceed a 25%
Manufacturing improvement in fuel efficiency versus a 2005 model
(ATVM) Direct and/or ultra-efficient vehicles which achieve a fuel
Loan Program efficiency of 75 MPG.
Advanced engines & powertrains (including
electrified powertrains and batteries), materials for
light-weighting (such as aluminum, advanced
steels, and composites), and associated hardware
for EV charging and fuel cell hydrogen stations.
Tribal Energy Existing $20B through | Tribal investment in energy-related projects for
Loan Guarantee program, 3Q2028 federally recognized tribes.
Program (TELGP) expanded
Title 17 — Section New $250B Projects that retool, repower, repurpose, or replace
1706: Energy Program through energy infrastructure that has ceased operations,
Infrastructure 3Q2026 or enable operating energy infrastructure to avoid,
Reinvestment reduce, utilize, or sequester air pollutants or
(EIR) Program anthropogenic emissions of greenhouse gases.

This is a groundbreaking amount of money, which needs to be deployed quickly. The LPO has a mandate
to deploy $290 billion before 3Q 2026 and the rest before 3Q 2028. This represents an open call for
innovation and large-scale investment.

The power of the IRA doesn’t lie in these tax credits or loan programs alone — it lies in the ability to use
public financing to spur private investment. For example, the IRA is expected to spur $3 trillion in
renewable energy technology investment by 2032 and another $11 trillion in total infrastructure
investments by 2050.

The IRA as a catalyst for global climate financing
progress

While the IRA aims to accelerate domestic decarbonization, it has also been a catalyst for global policy
evolution. The IRA established an example of how to take legislative action on climate change, and any
country that wants to remain a key player in the century ahead will need to follow suit. While international
reception of the IRA has been mixed, similar industrial policies have become increasingly popular among
long-standing allies of the United States over the past 12+ months.



South Koreal®

In September 2022, South Korea was one of the first countries to speak out against the IRA voicing
concerns that the new U.S. consumer tax credits for electric vehicles (EVs) in the law discriminated
against Korean companies. The main problem was the IRA’s Section 30D requirement that to receive the
consumer tax credit, the vehicle had to be assembled in North America. U.S. and Korean officials
acknowledged problems facing Korean automakers and in December 2022, the Internal Revenue Service
(IRS) clarified that leased vehicles would also be eligible for tax credits under the Section 45W of the IRA.
This change made vehicles assembled in Korea—and elsewhere outside North America—eligible for tax
credits. Domestically, South Korea has increased subsidies for Korean EV plants and is providing lending
and other financial guarantees to help Korean battery companies make substantial investments to orient
their supply chains outside of China — a requirement to access the U.S. tax credits in the IRA.

Japani?

In December 2022, Tokyo unveiled its Green Transformation (GX) Basic Policy. The aim of the initiative is
to drive economic growth and development by transforming the country from an economy, society, and
industrial structure dependent on fossil fuels to “structures driven by clean energy”. The policy provides
over $1 trillion (USD equivalent) in public-private financing opportunities over the next ten years and
targets areas including hydrogen, ammonia, carbon capture and electric vehicle adoption.

Europe!?13

In March 2023, the European Union (EU) announced the Net Zero Industry Act (NZIA) and Critical Raw
Materials Act (CRMA). These two pieces of legislation amend the regulatory framework for the clean-
energy industry and the critical-minerals industry expediting the government-approval process for new
factories, power facilities, mines and other plants. Under the NZIA, the bloc aims for its strategic net zero
technologies manufacturing capacity to reach at least 40% of EU deployment needs by 2030. The bloc
has adjusted its policies to allow its member states greater flexibility to incentivize private investors and
match foreign subsidies, such as those available under the IRA.

Canadal4

In April 2023, Canada announced an $80bn investment plan aimed at promoting clean energy and
sustainable infrastructure. The Clean Energy Investment Tax Credit represents more than $25 billion
through 2035 and is directed toward energy transition-focused investments. The budget also proposes a
15% refundable tax credit for investments in non-emitting electricity generation systems — such as wind,
solar, hydro, and nuclear — as well as for “abated” natural gas-fired electricity generation subject to
specific requirements.

] K15a 15b

Reaction to the IRA in the U.K. has been mixed. Jeremy Hunt, current Chancellor and member of the
ruling Conservative party, announced that the country would not match subsidies to compete with the
U.S. warning that Biden'’s regulation pushes a form of sovereign protectionism. Hunt has mentioned that
future guidance on Britain’s official response will be coming in the Fall of 2023. Senior members of
government expect the response to involve reforms to the current “Contracts for Difference” scheme and
would likely see more generous payments to private sector firms through a different "strike price" in
contracts, while also considering reforms which would force more of the supply chain in green energy
projects to be based in the U.K.

Conversely, Labor Party members largely dismiss the claim of the IRA being protectionist and believe
strong legislation more in line with the IRA is critical for Britain to win investment, transition their economy,
create jobs, and help the future be “Made in Britain”. Labor Party leader, Ed Miliband, has set forth details
of his Party’s full plan, named the Green Prosperity Plan, which includes a reiteration of the commitment



to end fossil fuels in the power system by 2030, net zero mandates for all key regulators, establishment of
a new national wealth fund to invest in the private sector, and creation of GB Energy - a publicly owned
clean energy company.

Opportunities are being created by these cross-border
Incentives.

No single government, law, or system of incentives can meet the climate change challenge — we must all
work together. That said — there is one clear beneficiary of many of these enhanced regulations and
incentives — companies.

Companies can now tap into government incentives to enter new markets

The IRA may provide a compelling entry into U.S. markets for non-U.S. based companies seeking to
expand their global footprint. Many of the IRA’s investment tax credits can be utilized by international
businesses seeking expansion into U.S. markets. Likewise, other non-U.S., IRA-like, programs may be
favorable to U.S. companies seeking to expand internationally.

This supportive backdrop allows climate tech companies to potentially de-risk their global expansion by
tapping into favorable policy-driven climate financing and loan incentives. This can be particularly
attractive for climate technologies that require regional specificities. For example, certain mineralization
focused carbon capture processes utilize basalt rock, an igneous rock found in the western United States.
Another example is solar energy which operates at its highest efficiency when deployed close to the
equator, at high elevation, and in dry climates, thereby making the Atacama Desert in Chile one of the
best solar energy locations on the planet.’® Considering these important regional considerations,
international partnerships which connect the scientific aspects of climate technologies with supportive
policy will be essential for effective deployment and scaling. These partnerships not only further the
transition goals of all nations but create efficient climate projects maximizing both real-world impact and
financial gain.

Shifting to a clean energy system will increase demand for mineral resources

The energy sector is poised to become a major player in minerals markets?8. In the U.S. alone — we
expect the demand for mineral resources to increase by 400-600% over the next several decades.
Lithium, nickel, cobalt, manganese, and graphite are crucial to battery performance, longevity, and energy
density. Rare earth elements are essential for permanent magnets required for wind turbines and electric
vehicle motors. Copper is the cornerstone for all our electricity related technologies and aluminum is
needed across our energy networks.
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Many of these minerals are harvested and refined overseas in geopolitically unstable countries. To attract
investment, emerging economies will need to embrace robust environmental, governance, and social
standards that protect local communities — while also incentivizing companies to decarbonize their
production processes. This shift also opens new opportunities for companies to enhance their
contributions across the value chain — especially in the processing and manufacturing stages. Developing
new and expanding existing partnerships within these regions is critical in the pathway to get to net zero.

Mature economies can accelerate the development of decarbonization technology for the
world

The size and maturity of the U.S. and other developed economies provides companies with the ideal
testing environment for decarbonization technology. By actively investing in clean energy generation,
clean technology manufacturing, and other related industries, the U.S. and other developed nations can
accelerate progress towards net zero and potentially position themselves as critical low-cost exporters of
the tools needed to decarbonize. This may benefit other countries globally who may not be able to
finance the massive investment needed to create innovative solutions.

One of the strongest levers we have to hasten the adoption of clean energy is to improve the cost curve.
Once clean energy reaches cost parity with fossil fuels, transitioning to renewable energy becomes a no-
brainer. In the United States, the IRA acts as an accelerant for improving climate tech economics by
providing incentives for companies to invest, something they may have put off doing without regulatory,
tax, and/or financial incentives in place.

The Falling Cost of Renewable Energy
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As clean energy achieves economies of scale in certain industries, it can be exported globally as a low-
cost alternative to fossil fuels. Many emerging economies may not have the resources or financing
available to invest in expensive long-term transition projects. Offering a low-cost alternative to import
allows these economies to invest where immediately necessary without having to choose between critical
needs and sustainable growth.

Closing the gap

To meet our net zero goals, we must reduce and remove as much carbon dioxide-equivalent (CO2e)
emissions from the atmosphere as possible and adapt our way of life to thrive in a low-carbon future.
Climate financing — from both the public and private sector - is key to reaching these goals.

Public finance is needed to jump-start the investment engine and significant private investment in low-
carbon technology and infrastructure will be needed to keep it running. Governments across the globe
must continue to support the private sector with long-term incentives to invest in low-carbon infrastructure
and technologies. And private investors must continue to remove barriers to entry to accelerate the speed
and scale of capital deployment.

These types of innovative partnerships will not only help us close the climate financing gap — but also
build a thriving world for future generations.
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