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Investing in Carbon Markets

Investing in carbon markets is becoming a powerful way for investors to support
climate action while gaining financial returns. By funding projects that reduce or
remove greenhouse gas emissions, investors contribute directly to the fight
against climate change.

Compliance markets, offer stable, regulated opportunities with instruments such
as auctions and futures contracts. These markets are particularly appealing
because they tend to have low correlation with conventional assets, making
them a good option for portfolio diversification.

Voluntary markets, while less developed, are gaining traction as transparency
and standards improve. New platforms and rating systems are emerging,
enhancing their credibility. Though these markets are still relatively small and
face challenges, they're expected to grow as demand for high-quality carbon
credits increases. This expected rise is driven by government climate policies,
corporate carbon neutrality pledges, and increasing environmental awareness.

For investors, carbon markets represent an innovative way to align financial
goals with global climate objectives.

The value of the carbon offset market could top $500 billion in 2050
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Investing in Carbon Markets

Currently, carbon credits are traded across various platforms, including
exchanges and over-the-counter markets, resulting in considerable
price discrepancies. High-quality credits, typically traded over the
counter, making it difficult for institutional investors to participate
without more stable market infrastructure.

As the market scales, investors will need to assess not only the
financial returns but also the environmental and social impacts of their
investments. High-quality carbon offsets do more than offset
emissions—they can bring tangible benefits to communities and
ecosystems. Supporting the right projects in VCMs allows investors to
align financial goals with positive climate outcomes, but success will
depend on careful scrutiny of the projects’ additionality and the long-
term durability of their carbon reductions.
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Investing in High-Quality Carbon
Offset Projects

Investing in high-quality carbon offset projects is essential for effectively
combating climate change. Carbon markets have faced criticism for
overestimating benefits, double-counting, lack of permanence, and transparency
issues. These concerns highlight the need for projects that provide genuine and
measurable environmental benefits.

High-quality projects ensure real contributions to reducing greenhouse gas
emissions. They also offer additional benefits, such as biodiversity preservation
and community development. Supporting verified, high-quality projects bolsters
corporate reputation by demonstrating a genuine commitment to sustainability.
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Additional Key Elements of High
Quality Carbon Projects
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Ex-Ante, Ex-Post, and Pre-
Purchase Carbon Credits

When investing in carbon credits, it's crucial to understand the different types
available and their implications, as not all carbon credits are the same. Credits can
be classified as ex-ante, ex-post, or pre-purchase, each carrying its own set of
risks and benefits.

Here's a closer look at what these terms mean for carbon buyers:
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Ex-Ante, Ex-Post, and Pre-
Purchase Carbon Credits
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Ex-Ante, Ex-Post, and Pre-
Purchase Carbon Credits
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Ex-Ante, Ex-Post, and Pre-
Purchase Carbon Credits
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Key Risks in Carbon Investments

Key Risk pillars
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Understanding Permanence in
Carbon Markets

In the context of carbon credits, permanence refers to how long the carbon
dioxide removed or avoided by a project will remain out of the atmosphere. This
concept is vital because the true impact of carbon offset projects is only
meaningful if the carbon stays sequestered or avoided for a significant period,
preventing its re-entry into the atmosphere and contributing to climate mitigation

To evaluate permanence, we must shift our mindset from short-term human
timelines to long-term geological ones. Carbon dioxide released today may remain
in the atmosphere for hundreds of years—anywhere between 300 and 1,000
years. Therefore, the best carbon offset projects aim to ensure that the carbon
they capture or avoid stays out of the atmosphere for at least 100 years. While
not an eternity, this 100-year benchmark is a practical target used by many
projects to label themselves as “permanent.”
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The Challenge of Ensuring
Carbon Permanence

Ensuring permanence in carbon offsetting is one of the most complex
challenges. Predicting future events, such as natural disasters, climate
changes, or human intervention, is difficult, making it challenging to
guarantee that carbon remains sequestered for long periods.

Different types of carbon offset projects face varying levels of reversal risk,
for example:

e Renewable energy projects like solar or wind farms have a lower reversal
risk since, even if destroyed, they do not re-release stored carbon; they
simply stop generating future benefits.

e Sequestration projects, including forests, soil management, and certain
technological solutions, face higher risks. Any physical disruption, such as
wildfires, deforestation, or equipment failure, could lead to the stored carbon
being released, negating both past benefits and future potential.

Some reversals can be avoided through careful project management—such
as preventing over-harvesting or ensuring land use remains consistent—
while others, like natural disasters, are beyond human control.

For instance, a forestry project located in a drought-prone region is at higher
risk of wildfires, which could release large amounts of stored carbon back
into the atmosphere. Similarly, logging, pests, and diseases pose significant
threats to nature-based carbon storage projects.

Carbon Investment Guide




Risk Mitigation Strategies
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Risk Mitigation Strategies
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Risk Mitigation Strategies
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Orbify for Effective Risk
Management

Orbify’s Non-Permanence Risk Tool

At Orbify, we drew inspiration from Verra’s approach to
addressing non-permanence risks in carbon projects. By
analyzing historical data from the past 30 years, we use
multicriteria analysis and existing risk models to assess the
risk of non-permanence due to natural hazards. Our goal is
to identify high-risk areas globally by studying how natural
hazards have historically impacted project regions,
providing insights to better manage and mitigate these
risks.

Orbify’s Non-Permanence Risk approach

Non Permanence

Orbify Carbon Investment Guide



Fire Risk Assessment

At Orbify, we assess fire risk using three main factors:

1. The Canadian Fire Weather Index: This tool estimates
global fire danger based on current and forecasted
weather conditions.

2. Proximity to Previous Burn Areas: We evaluate how
close an area is to regions that have burned in the past, as
these places often contain materials that can easily catch
fire again.

3. Extreme Heat Measurements: ldentifying areas prone to
high temperatures, which increase fire risk by drying out
vegetation and creating the conditions for wildfires.
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Fire Risk Assessment

Case Study

The fire risk assessment for the Rimba Raya Biodiversity Reserve
highlights the significant forest loss from wildfires in 2016 and 2019,
as shown on the map. Additionally the charts are representing the
annual precipitation, fire-related forest loss, and surface temperature
provide insights into the environmental factors driving the increased

fire risk.
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Fire Risk Assessment

Case Study

This analysis highlights significant wildfire impacts from
2016 to 2019. The map identifies areas at varying fire risk
levels (low, medium, high), while the chart tracks Fire
Danger Indices and extreme Fire Weather Index (FWI)
values over time. The data reveal peaks in fire danger that
align with the recorded wildfires, effectively illustrating
the severity of fire hazards in specific areas of the reserve.

Fire Danger Indices

2022-04-01

Annual extreme FWI values
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Flood Risk Assessment

Case Study

The flood risk assessment at Orbify is based on several
factors:

1. Estimation of Climate Normal Precipitation Values: We
assess typical precipitation levels for a region and identify
anomalies where exceed normal values, increasing flood
risk.

2. Topographic Profile: This involves analyzing local
geographical features to understand how they influence
both the direction and accumulation of runoff flow, helping
to identify areas more prone to flooding.

3. Historical Flood Events: We evaluate the number of past
flood events in the region to understand recurring flood
risks.

4. Hydrological Soil Profile: We analyze how well the soil
in the area can absorb water, as poor absorption increases
the likelihood of flooding.

5. Proximity to Rivers and Floodplains: The closeness to
water bodies and floodplains is assessed, as these areas
are at higher risk for flooding, especially during heavy
rainfall events.
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Flood Risk Assessment

Case Study

This section of our analysis focuses on flood risk, with the
topographic wetness index and soil runoff potential maps
identifying areas with high runoff potential, indicating where
water may accumulate. The flood risk map categorizes regions
into low, medium, and high risk, providing a clear visualization of
the most vulnerable areas. An annual precipitation chart offers
further context by showecasing historical precipitation patterns
that contribute to the overall flood risk.
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Drought Risk Assessment

Case Study

For drought risk assessment, we utilize the Combined
Drought Indicator (CDI) system. This approach is based on
the assumption that significant drops in rainfall lead to
reduced soil moisture. The CDI evaluates data on:

1. Rainfall: Identifying regions experiencing lower-than-
average precipitation.

2. Soil Moisture: Measuring how much water is retained in
the soil, which directly impacts vegetation health.

3. Plant Light Absorption: Analyzing how much light
plants are absorbing, which indicates plant stress from
water scarcity.

By combining these data points into a unified equation, the
CDI identifies areas where soil is excessively
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Drought Risk Assessment

Case Study

This part of our case study provides a Drought Risk
Assessment for the Rimba Raya Biodiversity Reserve
Project, highlighting areas at risk of drought, categorized
into Watch, Warning, and Alert levels. The Watch level
signals early warnings due to below-normal precipitation,
Warning indicates soil moisture deficits, and Alert reflects
visible vegetation stress. This assessment supports
proactive management by identifying areas that require
attention to mitigate drought impacts on the project's
biodiversity and carbon sequestration goals.

Watch

, : . ¥ T8 "E o T - 4 '
Yeg=, s } * Semdnggang, 0 R
5 B - X e el
I ; s -_ _- R -.\ ot 3 F g':.-—"’\_/: 4 V _\\L,— $ i
Drought risk areas ® O % e - . A
i s 3 o s S
r » AT .
g n

Warning ‘_'_ : '_ i gt
L% 2 e A

g Fangkalanbun

WX, e, O \\:‘/
% s " - o il
L] . - 3 - -
N s s - L 4

2 ;i .i

i,

P

Tanjung Puting
National Park

Watch: Early warning signal when precipitation
is below normal.

Warning: Soil moisture deficit begins to
manifest

: Visible vegetation stress due to drought

Orbify Carbon Investment Guide



Overall non permanence
risk analysis

As the last part of our analysis, a comprehensive summary
of non-permanence risks was conducted, consolidating
fire, flood, and drought assessments into a single map.
This map highlights areas with minor (green), major
(yellow), and devastating (red) risks, aiding in the
development of targeted strategies to ensure long-term
project viability and carbon goals.
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Thank you!

If you're seeking for Carbon Project Risk Assessments,
Orbify offers a comprehensive tool that utilizes advanced
satellite data to help you assess environmental risks.

Our solution ensures investors can reduce carbon
investment risks while maintaining the highest quality

standards for carbon project investments.

Ready to get started? Contact our experts today to learn
more!

Schedule a call with our experts!

Website

www.orbify.com

LinkedIn
@Orbify
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