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Executive Summary: Carbon Credits Made
Simple

A Wine Lover’s Guide to the Carbon Market

Overview

Carbon Credits Made Simple is a comprehensive,
accessible guide to the voluntary carbon market (VCM),
designed for corporate sustainability professionals,
investors, policymakers, and anyone seeking to
understand how carbon credits work, why they matter,
and how to use them with integrity.

This book demystifies a complex and rapidly evolving
market by combining authoritative research with a
conversational, witty writing style. Using the metaphor
of wine—where quality, provenance, and vintage
matter—we guide readers through the fundamentals of
carbon credits, the mechanics of the market, the major
project types, the emerging integrity frameworks, and
the future of high-quality carbon finance.
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Key Themes
1. From Offsetting to Contribution

The voluntary carbon market is undergoing a profound
transformation. The old model of “offsetting”—buying
credits to cancel out emissions without reducing
them—is giving way to a new paradigm: Beyond Value
Chain Mitigation (BVCM). Modern frameworks from
the Science Based Targets initiative (SBTi), the
Voluntary Carbon Markets Integrity Initiative (VCMI),
and the Integrity Council for the Voluntary Carbon
Market (ICVCM) emphasize that carbon credits should
complement—not replace—deep decarbonization
efforts.

2. Quality Matters More Than Quantity

Not all carbon credits are created equal. The market is
bifurcating into high-quality credits (CCP-labeled,
correspondingly-adjusted Article 6 ITMOs, high-
durability removals) and low-quality credits
(questionable additionality, weak permanence, opaque
verification). High-quality credits command premiums
of 20-50% or more, and the market now recognizes a
quality spectrum rather than a single carbon price.

3. The “Big Three” Quality Criteria
Three criteria define high-integrity carbon credits:

e Additionality: Would the emissions reductions or
removals have happened anyway without the
carbon finance?
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e  Permanence: Will the carbon stay out of the
atmosphere for the long term, or is there a risk of
reversal?

» Leakage: Does the project inadvertently cause
emissions to increase elsewhere?

These criteria are the foundation of all credible carbon
credit methodologies and are rigorously tested by
registries and third-party verifiers.

4. The Rise of New Governance

The ICVCM’s Core Carbon Principles (CCP) and the
VCMTI’s Claims Code of Practice are bringing two-sided
governance to the VCM: quality standards for credits
(supply) and credible use standards for companies
(demand). The CCP label is becoming the de facto
quality standard, and VCMI’s three-tier claims system
(Silver, Gold, Platinum) provides a roadmap for credible
corporate climate action.

5. Article 6 and the Paris Agreement

Article 6 of the Paris Agreement creates a framework
for international cooperation on carbon markets,
including government-backed Internationally
Transferred Mitigation Outcomes (ITMOs). ITMOs offer
the highest accounting integrity through
“corresponding adjustments” that prevent double
counting between countries. Operational since COP29
(2024), Article 6 is linking the VCM to national climate
commitments and creating a premium tier of credits.

6. Digital MRV Revolution
Satellites, Al, IoT sensors, and blockchain are

revolutionizing Monitoring, Reporting, and Verification
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(MRV). Digital MRV reduces costs by 50-80%, increases
accuracy, enables real-time verification, and makes
carbon markets more transparent and scalable. This
technological transformation is essential for the market
to grow from 177 Mt (2024) to the billions of tonnes
needed to meet global climate goals.

7. The Portfolio Approach

Sophisticated carbon credit buyers diversify their
portfolios across five dimensions:

1. Avoidance vs. Removal: Balancing lower-cost
avoidance credits with higher-integrity removal
credits

2. Durability Spectrum: Mixing short-term (1-40
years), medium-term (40-100 years), and
permanent (100+ years) storage

3. Project Types: Combining REDD+, reforestation,
renewable energy, cookstoves, DAC, and other
project types for diverse impact

4. Geographic Distribution: Spreading across
regions to reduce country-specific risks

5. Vintage Diversity: Preferring recent vintages (last
5 years) but considering older credits for cost
savings

This portfolio approach balances cost, quality, risk, and
impact—just like curating a fine wine collection.
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Structure and Content

The book is organized into six parts with 28 chapters,
plus appendices, glossary, and references:

Part I: The Basics (Chapters 1-3)

What is a carbon credit? (1 tonne CO,-equivalent)
The GHG Bouquet: Six greenhouse gases and their
Global Warming Potentials (GWPs)

The Three Scopes: Scopes 1, 2, and 3 emissions
under the GHG Protocol

Part Il: Quality and Integrity (Chapters 4-6)

The Big Three: Additionality, Permanence, and
Leakage

Credits vs. Offsets: Terminology and the shift away
from “offsetting”

Beyond Value Chain Mitigation (BVCM): The
modern contribution model

Part Ill: Market Mechanics (Chapters 7-11)

The 11-stage carbon credit lifecycle (concept =
retirement)

Reversal risk and buffer pools

The four types of double counting and prevention
strategies

Greenwashing risks and corporate scrutiny

Free, Prior, and Informed Consent (FPIC) for
indigenous peoples

Part IV: The Carbon Market Ecosystem (Chapters 12-20)

Market architecture: Registries, brokers, platforms,
and buyers
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Major project types: REDD+, reforestation,
renewable energy, cookstoves, landfill gas,
industrial gases, biochar, and DAC
Supply/demand dynamics and pricing trends
(2024 data)

Part V: Frameworks and Governance (Chapters 21-23)

ICVCM and VCMI: The new sheriffs in town

Article 6 and ITMOs: Government-backed integrity

SBTi Corporate Net-Zero Standard: 90% reduction
+ BVCM

Part VI: The Future (Chapters 24-28)

Digital MRV: Satellites, Al, IoT, and blockchain
The flight to quality: Market bifurcation and
premium pricing

How to buy carbon credits: A 5-step guide

Building your climate portfolio: Diversification
strategies
Conclusion: A toast to the future
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Key Data and Insights

2024 Market Size: 287 Mt issued, 177 Mt retired,
3,600+ corporate buyers

Market Value: $842M (2025) projected to grow to
$2.85B (2034)

Verra VCS Dominance: 3,400+ projects, 1.3+ Gt
cumulative impact, 60%+ market share

CCP-Approved Programs: 5 programs (Verra VCS,
Gold Standard, ACR, CAR, ART) representing 98%
of market share

CCP-Approved Methodologies: 10 methodologies
covering REDD+, IFM, ARR, biochar, and more

Price Premiums: 20-50% for CCP-labeled credits,
5-20x for removals vs. avoidance

Price Range: $5-150+ per tonne depending on
quality, project type, and vintage

CDR Market Growth: From $842M (2025) to
$2.85B (2034), 20-35x supply surge by 2050

Digital MRV Cost Reduction: 50-80% reduction in
monitoring costs
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Target Audience

This book is designed for:

Corporate Sustainability Professionals: CSOs,
ESG managers, and sustainability teams navigating
carbon credit procurement and BVCM strategies
Investors and Financial Professionals: Impact
investors, asset managers, and financial analysts
evaluating carbon credit investments
Policymakers and Regulators: Government
officials, climate negotiators, and regulatory bodies
shaping carbon market policy

Project Developers: Entrepreneurs and
organizations developing carbon credit projects
Students and Educators: University students,
researchers, and professors teaching climate
finance and carbon markets

General Readers: Anyone curious about how
carbon markets work and how they can contribute
to climate solutions

Unique Value Proposition

Carbon Credits Made Simple stands out in three ways:

1.

Accessible Yet Authoritative: We combine
rigorous research from authoritative sources
(ICVCM, VCM], SBTi, Verra, Gold Standard, UNFCCC,
IFRS, academic journals) with a conversational,
witty writing style that makes complex concepts
easy to understand.

Up-to-Date: All data and frameworks reflect the
latest developments as of 2024-2025, including
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COP29 Article 6 operationalization, VCMI Claims
Code v3.0 (April 2025), ICVCM CCP-approved
methodologies, and 2024 market data from Climate
Focus and Berkeley VROD.

Practical and Actionable: We provide concrete
guidance on how to buy carbon credits, build a
diversified portfolio, avoid greenwashing, and
make credible climate claims—not just theory, but
practical tools for real-world decision-making.
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Companion Presentation

The book includes a 30-slide companion presentation
designed for:

e  Corporate training sessions
e Investor briefings

e  Conference presentations

e  University lectures

o Stakeholder engagement

The presentation uses a botanical infographic aesthetic
with deep forest green titles, vibrant leaf green accents,
and earth-tone design. It covers:

e The wine analogy for carbon credit quality

e The GHG bouquet and three scopes

e  The Trinity (additionality, permanence, leakage)
e  From offsetting to contribution (BVCM)

e The 11-stage project lifecycle

e Avoidance vs. removal families

e  Major project types (REDD+, reforestation,
renewable energy, cookstoves, methane, industrial
gases, biochar, DAC)

e  Market architecture and registries

e  The new sheriffs (ICVCM, VCMI)

e  Article 6 ITMOs

e  SBTi Net-Zero Standard

e Digital MRV revolution

e  The flight to quality and price premiums
e  How to buy carbon credits (5-step guide)
e  Building your climate portfolio

e Key takeaways and resources
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Conclusion

Carbon Credits Made Simple is the definitive guide to
the voluntary carbon market at a pivotal moment in its
evolution. As the market matures from a fragmented,
opaque system into a transparent, verified, and
genuinely impactful mechanism for channeling private
capital to climate solutions, this book provides the
knowledge, tools, and frameworks needed to navigate it
with confidence and integrity.

Whether you're a corporate buyer seeking to make
credible BVCM claims, an investor evaluating carbon
credit opportunities, a policymaker shaping market
regulation, or simply a curious reader wanting to
understand how carbon markets work, this book will
empower you to participate in the high-integrity, high-
impact carbon market of the future.

The journey ahead is long, but the vineyard is full of
promise. Here’s to a future where every carbon
credit represents genuine climate action, where
quality trumps quantity, and where integrity is the
foundation of impact.

Contact and Further Resources

For further learning, consult the following authoritative
sources:

e ICVCM: https://icvem.org — Core Carbon
Principles and CCP-approved methodologies

e  VCMI: https://vcmintegrity.org — Claims Code of
Practice for credible corporate claims
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e Verra: https://verra.org — World's largest carbon
credit registry

e  Gold Standard: https://goldstandard.org — High-
quality carbon credits with SDG co-benefits

e  SBTi: https://sciencebasedtargets.org —
Corporate Net-Zero Standard and BVCM guidance

e Carbon Offset Guide: https://offsetguide.org —
Comprehensive educational resource by
SEI/GHGMI

This executive summary provides a high-level overview of
“Carbon Credits Made Simple.” For the full book
manuscript, companion presentation, and supplementary
materials, please refer to the complete publication
package.
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Chapter 1: Uncorking the Carbon Market:
Your First Sip

The Wine Analogy for Carbon Credits

‘ CARBON ;
CREDIT Carbon Credit

L_J
Grape Project Type
Varietal (e.g.,renewable energy, forestry)

£\ Winery/ Registry

m Appellation (e.g. Verra, Gold Standard)

@ N Year of emission
9 reduction
Just as every bottle of wine has its own story, origin,

and quality, so does every carbon credit. Learn to spot t
the difference.
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Welcome, future carbon connoisseur, to the wonderful
world of carbon credits. If you've ever felt that
understanding carbon credits is like trying to read a
wine list in a foreign language while blindfolded, you're
in the right place. We’re about to demystify this
complex topic, one sip at a time.

Think of this book as your personal sommelier for the
carbon market. We’ll swirl, sniff, and taste our way
through the intricate flavors of carbon credits,
transforming you from a nervous novice into a
confident expert. By the end, you'll be able to
distinguish a robust, full-bodied carbon removal from a
light, crisp avoidance credit with the flick of a wrist.

What in the World is a Carbon Credit?

Let’s start with the absolute basics. What is a carbon
credit? In the simplest terms:

A carbon credit is a tradable permit or
certificate that represents the right to emit one
tonne of carbon dioxide (CO2) or the
equivalent amount of a different greenhouse
gas (GHG) [1].

Think of it like this: imagine the Earth has a “carbon
budget,” a finite amount of greenhouse gases we can
emit before things get really, really hot. A carbon credit
is a tiny slice of that budget. When an organization—
say, a wind farm in Uruguay or a reforestation project in
the Amazon—reduces, avoids, or removes one tonne of
CO2 from the atmosphere, it can generate one carbon
credit. This credit can then be sold to another company
that needs to account for its own emissions.
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It’s a bit like a winery that produces an exceptional
vintage. That wine has value. It can be sold, traded, or
cellared for the future. Similarly, a carbon credit is a
valuable commodity representing a tangible
environmental benefit.

The Wine Analogy: A First Sip

Let’s uncork our central analogy. Think of the vast and
varied world of carbon credits as a global vineyard. You
have your prestigious, old-world appellations (like
established, high-integrity registries) and your exciting,
new-world terroirs (emerging technologies and project

types).

e A carbon credit is like a bottle of wine. Each one is
unique, with its own story, origin (the terroir), and
quality.

e The project type (e.g., renewable energy, forestry,
direct air capture) is like the grape varietal (a zesty
Sauvignon Blangc, a bold Cabernet Sauvignon, a
complex Pinot Noir).

e Theregistry (like Verra or Gold Standard) is the
esteemed winery or appellation that guarantees its
origin and quality.

e The vintage is, well, the vintage—the year the
emission reduction took place.

Just as you wouldn'’t pay the same price for a bottle of
corner-store plonk as you would for a Grand Cru from
Burgundy, not all carbon credits are created equal.
Some are cheap and cheerful, while others are
investment-grade assets. Our journey together will
teach you how to spot the difference.

Pop-Up: A Note on Terminology You'll hear
many terms thrown around: carbon credits,

27



carbon offsets, carbon markets. For now, think
of a carbon credit as the thing itself—the
certificate representing one tonne of CO2. A
carbon offset is what you do with it—using it
to compensate for your own emissions. The
carbon market is the global marketplace
where these credits are bought and sold. We'll
dive deeper into these distinctions in Chapter
5.

Why Do Carbon Credits Exist?

The concept of carbon credits emerged from a simple
but powerful idea: putting a price on pollution. For
centuries, we’ve been dumping greenhouse gases into
the atmosphere for free. As you can imagine, when
something is free, people tend to use a lot of it. The
carbon market is an attempt to correct this market
failure.

By creating a system where emitting carbon has a cost,
we create a financial incentive to reduce emissions.
Companies that can reduce their emissions cheaply can
sell credits to companies for whom it is more expensive.
This market-based mechanism, in theory, finds the most
cost-effective way to reduce emissions across the
economy.

The idea was formalized in the 1997 Kyoto Protocol,
which established the first international carbon market.
While that early market had its flaws (we'll get to that),
it laid the groundwork for the voluntary carbon market
(VCM) that we see today—a bustling, multi-billion-
dollar ecosystem of projects, registries, buyers, and
sellers.
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How is a Carbon Credit “Made”?

Creating a carbon credit is a rigorous process, much like
crafting a fine wine. It’s not as simple as just planting a
tree and calling it a day. The process, known as the
carbon crediting project cycle, involves several key
steps:

1. Project Design: A project developer designs a
project that will reduce or remove GHG emissions
(e.g., building a solar farm, protecting a forest,
capturing methane from a landfill).

2. Methodology Selection: The developer chooses a
scientifically approved methodology that provides
the rules for quantifying the emission reductions.

3. Validation: An independent, third-party auditor
(known as a Validation and Verification Body, or
VVB) checks that the project design is sound and
meets the requirements of the chosen standard
(like Verra or Gold Standard).

4. Registration: If the project passes validation, it is
registered on a public registry.

5. Monitoring: The project developer continuously
monitors the project’s performance and collects
data on the emission reductions achieved.

6. Verification: The VVB returns periodically to
verify that the monitored emission reductions are
real, accurate, and have followed the methodology.

7. Issuance: Once verified, the registry issues the
carbon credits, each with a unique serial number,
into the project developer’s account.

Only after this arduous process can a carbon credit be
sold. It's this rigor that gives the credit its integrity—or,
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to stick with our analogy, its appellation d’origine
controélée.

Example: The Lifecycle of a Cookstove
Credit 1. Design: A social enterprise plans to
distribute 10,000 efficient cookstoves in a
rural community in Kenya, replacing
traditional open-fire cooking. 2. Methodology:
They select a Gold Standard methodology for
improved cookstoves, which calculates
emissions saved by reducing firewood
consumption. 3. Validation: An auditor
confirms the project plan, the stove
technology, and the baseline survey of cooking
habits. 4. Registration: The project is
registered with Gold Standard. 5. Monitoring:
The enterprise tracks how many stoves are in
use and conducts surveys to measure firewood
savings. 6. Verification: An auditor returns
after a year, checks the monitoring data, and
confirms the emission reductions. 7. Issuance:
Gold Standard issues, say, 25,000 carbon
credits to the project, representing 25,000
tonnes of CO2e avoided in that year.

The Two Sides of the Market: Compliance and
Voluntary

Finally, it’s important to understand that the carbon
market has two distinct, though related, sides:

1. The Compliance Carbon Market (CCM): - This is a
mandatory market created by government regulations. -
Companies in specific sectors (like power generation or
heavy industry) are legally required to reduce their
emissions. - If they can’t meet their targets, they must
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buy government-issued allowances or credits. -
Examples: The EU Emissions Trading System (EU ETS),
California’s Cap-and-Trade Program.

2. The Voluntary Carbon Market (VCM): - This is a
market where companies, organizations, and even
individuals buy carbon credits voluntarily. - Their
motivation is not legal compliance, but corporate social
responsibility, net-zero commitments, or brand
reputation. - This is the market we will be focusing on in
this book. It’s where most of the innovation and action
is happening today.

Think of the compliance market as the government-run
liquor store—limited selection, fixed prices, and you
have to go there if you're in the system. The voluntary
market is the sprawling, competitive world of private
wineries, importers, and fine wine shops—a much more
dynamic and interesting place to be a connoisseur!

Now that we’ve had our first taste, it’s time to delve
deeper. In the next chapter, we’ll explore the different
“grape varietals” of the carbon world—the various
greenhouse gases and why they matter.
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Chapter 1 in a Nutshell:

What is a carbon credit? A certificate
representing one tonne of CO2 reduced or
removed.

Why do they exist? To put a price on pollution and
create a market-based incentive for climate action.
How are they made? Through a rigorous, multi-
step process of design, validation, monitoring, and
verification.

What's the wine analogy? A credit is a bottle of
wine, with its own varietal (project type), winery
(registry), and vintage.

Compliance vs. Voluntary: The CCM is mandatory
and government-run; the VCM is voluntary and
corporate-driven. This book focuses on the VCM.
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Chapter 2: The GHG Bouquet: Savoring the
Climate Blend
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Now that we’ve had our first taste of carbon credits, it’s
time to refine our palate. A true wine lover doesn’t just
drink “red” or “white”; they appreciate the distinct
characteristics of a Merlot versus a Syrah. Similarly, to
understand the carbon market, we need to look beyond
the single term “carbon” and appreciate the full bouquet
of greenhouse gases (GHGs) that contribute to climate
change.

Not All GHGs Are Created Equal

While carbon dioxide (CO2) gets all the headlines—and
for good reason, as it’s the most abundant long-lived
GHG—it’s just one of several gases responsible for
trapping heat in our atmosphere. Think of CO2 as the
Cabernet Sauvignon of the GHG world: dominant, well-
known, and the backbone of the blend. But there are
other important “varietals” in this atmospheric cocktail,
each with its own unique personality and warming
power.

The main GHGs covered under international climate
agreements are:

e Carbon Dioxide (CO2): The big one. Released
primarily from burning fossil fuels (coal, oil, and
natural gas), industrial processes, and land-use
changes like deforestation.

e Methane (CH4): The cheeky Zinfandel. It's potent
but has a shorter lifespan in the atmosphere. It’s
released from agriculture (think cow burps and
rice paddies), natural gas leaks, and landfills.

e Nitrous Oxide (N20): The spicy Syrah. A powerful
and long-lasting gas, primarily from agricultural
soil management (especially nitrogen-based
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fertilizers), as well as fossil fuel combustion and
industrial processes.

e  Fluorinated Gases (F-gases): The synthetic, lab-
created varietals. These are potent, entirely man-
made gases used in refrigeration, air conditioning,
and as industrial solvents. They include
Hydrofluorocarbons (HFCs), Perfluorocarbons
(PFCs), Sulfur hexafluoride (SF6), and Nitrogen
trifluoride (NF3).

The Concept of CO2 Equivalence (CO2e)

So, we have this basket of different gases, each with a
different ability to warm the planet. How do we
compare them? How can a carbon credit, which
represents one tonne of carbon dioxide, also account for
a puff of methane or a whiff of nitrous oxide?

This is where the concept of carbon dioxide
equivalence (CO2e) comes in. It's the universal
translator for greenhouse gases.

CO2e is a metric used to compare the
emissions from various greenhouse gases
based on their global warming potential
(GWP), by converting amounts of other gases
to the equivalent amount of carbon dioxide
with the same global warming impact [2].

In wine terms, think of it like standardizing alcohol
content. A small glass of potent, high-alcohol port might
have the same intoxicating effect as a large glass of light,
low-alcohol Riesling. CO2e allows us to measure the
“intoxicating effect” of each GHG on the atmosphere in a
common unit: the warming impact of one tonne of CO2.
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Global Warming Potential (GWP): The Potency of
the Gas

The key to calculating COZ2e is a factor called Global
Warming Potential (GWP). GWP measures how much
heat a greenhouse gas traps in the atmosphere over a
specific time horizon, relative to carbon dioxide. The
standard time horizon used in carbon markets is 100
years (GWP100).

Carbon Dioxide (CO2) is our baseline. By
definition, its GWP is 1.

Methane (CH4) is a potent but shorter-lived gas.
Over 100 years, it's about 28-34 times more
powerful at trapping heat than COZ2. So, its GWP100
is ~28-34.

Nitrous Oxide (N20) is both powerful and long-
lasting. Its GWP100 is around 265-298.
Fluorinated Gases (F-gases) are the
heavyweights. Their GWPs can be in the thousands
or even tens of thousands. For example, Sulfur
hexafluoride (SF6) has a GWP100 of 23,500 [3].

Pop-Up: Why the Range in GWP Values?
You'll notice the GWP values aren’t always
exact. That's because the science is constantly
evolving. The Intergovernmental Panel on
Climate Change (IPCC) updates these values in
its assessment reports every few years. The
ranges reflect the latest scientific
understanding and the different values used
by various regulatory bodies and carbon
standards over time. For this book, we’ll use
the approximate values common in the market
today.
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Putting It All Together: From GHG to CO2e

Let’s see how this works in practice. Imagine a dairy
farm captures one tonne of methane (CH4) that would
have otherwise been released into the atmosphere. How
many carbon credits does that generate?

Calculation:

Amount of Gas (tonnes) x GWP of Gas = CO2
Equivalence (tonnes)

1 tonne CH4 x 28 (approx. GWP) = 28 tonnes C02e

Voila! By capturing that single tonne of methane, the
farm has created a climate benefit equivalent to
preventing 28 tonnes of CO2 from entering the
atmosphere. They can therefore have 28 carbon
credits issued to them.

This is why projects that tackle potent non-CO2 gases
can be so powerful. A project capturing a small amount
of a high-GWP gas can generate a significant number of
carbon credits.

Example: The Landfill Gas Project A landfill
in Brazil is a massive source of methane as
organic waste decomposes. A project
developer installs a system to capture this
landfill gas and flare it, converting the
methane (CH4) into carbon dioxide (CO2).

“Wait,” you say, “aren’t they just turning one
GHG into another?”

Yes, but they are turning a highly potent GHG
into a much less potent one. For every tonne of
methane they flare, they prevent the warming
equivalent of ~28 tonnes of CO2. The small
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amount of CO2 released from flaring is
subtracted, and the net benefit is what gets
credited. This is the magic of GWP in action.

The Atmospheric Blend

Understanding the GHG bouquet is crucial for any
carbon connoisseur. It explains why the carbon market
isn’t just about COZ2. It's a market for mitigating climate
change in all its forms.

e Acredit from a methane capture project is like a
young, powerful wine—it delivers a strong,
immediate impact because methane is potent but
short-lived.

e Acredit from a reforestation project that absorbs
CO2 is like a classic wine meant for aging—it works
slowly and steadily over decades, building value
over time.

e Acredit from a project that destroys F-gases is
like a rare, super-potent spirit—a small amount
packs an enormous punch.

As we continue our journey, we’ll see how these
different “aromatic notes” influence a credit’s quality,
price, and role in a company’s climate strategy. For now,
take a moment to appreciate the complex blend of gases
that make up our atmospheric challenge. It’s this very
complexity that makes the carbon market so
fascinating—and so vital.
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Chapter 2 in a Nutshell:

e The GHG Bouquet: Climate change is caused by
several gases, not just CO2. The main ones are
Methane (CH4), Nitrous Oxide (N20), and F-gases.

e (CO2 Equivalence (CO2e): The universal currency
of the carbon market, allowing us to compare
different GHGs on a like-for-like basis.

¢ Global Warming Potential (GWP): The measure
of a gas’s heat-trapping power relative to CO2 over
100 years.

e The Magic of GWP: Projects that reduce or remove
small amounts of highly potent gases (like
methane) can generate a large number of carbon
credits.

« Different Gases, Different Impacts: The type of
GHG a project addresses influences the nature and
timing of its climate benefit.
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Chapter 3: The Vineyard’s Footprint:
Scopes 1, 2, and 3
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Every great winery owner knows their vineyard inside
and out. They know the soil, the vines, and the barrels.
But they also know their impact doesn'’t stop at the
cellar door. It extends to the electricity they buy, the
bottles they source, and even the fuel used by the trucks
that deliver their precious cargo. To truly understand
their footprint, they must look at the whole picture.

In the world of corporate climate accounting, this
“whole picture” is organized into a triptych known as
the Three Scopes of Emissions. Developed by the
Greenhouse Gas (GHG) Protocol, the world’s leading
standard for carbon accounting, this framework is the
universal language for companies to measure and
manage their emissions [4].

Understanding these scopes is non-negotiable for a
carbon connoisseur. It tells you where a company’s
emissions are coming from, which is essential for
understanding its climate strategy and how it might use
carbon credits.

Scope 1: Direct Emissions - “The Estate-Bottled
Emissions”

Scope 1 emissions are direct emissions from
sources that an organization owns or controls.

Think of this as everything that happens at the winery.
It’s the stuff you have direct control over. In our wine
analogy, this would include:

e  The diesel fumes from the tractors running in the
vineyard.

e  The natural gas burned to heat the fermentation
tanks.
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e  The emissions from the company’s own delivery
trucks.

For a typical company, Scope 1 includes emissions from
company-owned vehicles, on-site fuel combustion (like
boilers and furnaces), and any direct process emissions
from manufacturing. These are the most
straightforward emissions to measure and manage.

Example: A Cement Manufacturer A cement
company’s Scope 1 emissions are massive.
They include the CO2 released from burning
coal to heat their kilns and, crucially, the
chemical process (calcination) of converting
limestone into cement, which releases
enormous amounts of CO2 directly. These are
emissions the company creates on-site.

Scope 2: Indirect Emissions - “The Purchased
Power”

Scope 2 emissions are indirect emissions from the
generation of purchased electricity, steam, heating,
or cooling consumed by the organization.

This is the power the winery buys from the local utility.
The emissions don’t happen at the winery, but they
happen because of the winery’s energy consumption. If
the utility company is burning coal to generate that
electricity, the winery is indirectly responsible for a
share of those emissions.

Scope 2 is a critical category because for most modern
businesses—from tech companies to retail stores—
purchased electricity is one of their largest sources of
emissions. A company can reduce its Scope 2 emissions
by improving energy efficiency or, more directly, by
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switching to renewable electricity sources, either by
installing solar panels on-site (which would also reduce
their Scope 1 if they used a generator before) or by
purchasing green power from their utility.

Pop-Up: Location-Based vs. Market-Based
Scope 2 The GHG Protocol allows for two
ways to calculate Scope 2 emissions. The
location-based method uses the average
emissions intensity of the local grid. The
market-based method reflects the emissions
from the specific electricity supplier a
company has chosen. This allows companies to
get credit for actively choosing to buy
renewable energy, which might be cleaner
than the grid average.

Scope 3: Indirect Emissions - “The Full Value
Chain”

Scope 3 emissions are all other indirect emissions
that occur in a company’s value chain.

This is the big one. The behemoth. The all-
encompassing category that often represents the vast
majority of a company’s carbon footprint—sometimes
over 90%.

If Scope 1 is what happens at the winery and Scope 2 is
the power it buys, Scope 3 is everything else. It’s the
entire lifecycle of the wine, from the farm to the glass:

e Upstream Emissions:

- The emissions from producing the glass
bottles and corks.

- The fertilizer used to grow the grapes.
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The transportation of all those materials to
the winery.

Employee commuting.

Business travel (flying the winemaker to a
conference).

Downstream Emissions:

The transportation and distribution of the
wine from the winery to the retailer.

The electricity used by the retailer’s
refrigerators to chill the wine.

The customer driving to the store to buy the
wine.

The disposal of the bottle after the wine is
consumed.

Scope 3 is notoriously difficult to measure because it
requires collecting data from suppliers, distributors,
and even customers. It’s divided into 15 distinct
categories, covering everything from purchased goods
and services to the use of sold products.

Example: The Tech Giant A company like
Apple has a relatively small Scope 1 and 2
footprint (their offices, data centers, and
stores). Their massive Scope 3 footprint comes
from: - Upstream: The manufacturing of
millions of iPhones by their suppliers (e.g.,
Foxconn). - Downstream: The electricity
consumed by all those iPhones being charged
by customers around the world every day.

Why Do the Scopes Matter for Carbon Credits?

Understanding the three scopes is fundamental to
interpreting a company’s climate strategy and its use of
carbon credits.
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1. Focus of Reduction Efforts: A company’s first
priority should always be to reduce its own Scope 1
and 2 emissions. You clean up your own house
before you pay someone else to clean theirs.

2. The Rise of Scope 3: As companies get better at
tackling Scopes 1 and 2, the focus is shifting to the
immense challenge of Scope 3. This is where a lot of
corporate climate action will be focused in the
coming years.

3. Context for Carbon Credits: A company might use
carbon credits to address emissions it cannot yet
eliminate. Increasingly, this means using credits to
contribute to global climate action while working
on the long, hard task of reducing Scope 3
emissions. This is the concept of Beyond Value
Chain Mitigation (BVCM), which we’ll explore in
Part V.

A company that buys credits to “offset” its easily-abated
Scope 1 emissions might be accused of not doing its
homework. A company that has aggressively reduced its
Scope 1 and 2 emissions and is now using high-quality
credits to make a contribution while tackling its
complex Scope 3 value chain is demonstrating a much
more credible and sophisticated strategy.

As a carbon connoisseur, when you see a company
make a climate claim, your first question should be:
“What about their scopes?” Are they talking about their
estate-bottled emissions, their purchased power, or the
whole complex value chain? The answer will tell you a
lot about the quality of their climate vintage.

47



Chapter 3 in a Nutshell:

The Three Scopes: A framework from the GHG
Protocol for categorizing corporate emissions.
Scope 1: Direct Emissions. What you burn and
release on-site. (The winery’s tractors and boilers).
Scope 2: Indirect Emissions. From purchased
electricity, heat, or steam. (The power bought from
the utility).

Scope 3: All Other Indirect Emissions. The entire
value chain, both upstream and downstream.
(Everything from making the bottles to the
customer drinking the wine). It's usually the largest
category.

Why it Matters: The scopes tell you where a
company’s climate impact lies and provide the
context for its reduction strategy and use of carbon
credits.

References

[4] GHG Protocol. (2024). Corporate Standard.
https://ghgprotocol.org/corporate-standard The Trinity
of Carbon Credit Quality

48


https://ghgprotocol.org/corporate-standard




Chapter 4: The Trinity: What Makes a
Vintage Credit?

The Trinity:_‘@’_
What Makes
Vintage Credit?

PERMANENCE
Will the
reduction
last?
ADDITIONALITY

Would the project
happen without it?

o == (U

IFAKACFE Tha latact

50



Welcome back to the tasting room. You've learned what
a carbon credit is, you can distinguish your CO2 from
your methane, and you know the three scopes of
emissions like the back of your hand. You're ready to
move beyond the table wine and start assessing the
truly fine vintages. To do that, we need to understand
the three most important words in the carbon credit
lexicon: Additionality, Permanence, and Leakage.

These three concepts are the bedrock of carbon credit
quality. They are the criteria that separate a genuinely
impactful credit from a worthless one. They are the
difference between a fine Bordeaux and a bottle of
vinegar. If a project fails on any one of these, its credits
are, to put it bluntly, junk.

Let’s pour a glass and examine this trinity of integrity.

1. Additionality: Would It Have Happened
Anyway?

Additionality is the principle that the emissions
reductions or removals from a carbon credit project
would not have occurred in the absence of the
revenue from the sale of carbon credits.

This is the most critical and most debated concept in the
carbon market. It's a simple question with a complex
answer: Is the project additional?

In wine terms, imagine a historic, protected vineyard in
France that has been producing wine for 500 years
under strict government regulation. If the owner
suddenly decided to sell “vineyard protection credits,”
would that be legitimate? Of course not. That vineyard
was going to be protected anyway. The credit revenue
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isn’t causing the protection; it's just a bonus. The action
is not additional.

Now, imagine a farmer in a developing country who is
about to clear a section of forest to plant crops because
it’s the only way to feed their family. A project
developer offers to pay the farmer an annual income,
financed by selling carbon credits, to protect that forest
instead. The farmer accepts, and the forest is saved.
That protection is additional. It happened only because
of the carbon finance.

Why is Additionality so Hard to Prove?

Proving additionality involves proving a
counterfactual—what would have happened in an
alternate reality where the project didn’t exist. This is
tricky. Project developers and auditors use several tests
to assess it:

 Regulatory Surplus Test: Is the project activity
required by any law or regulation? If a power plant
is legally required to install scrubbers, it can’t claim
credits for doing so.

e Financial Barrier Test: [s the project financially
unviable without carbon revenue? If a solar farm
would be profitable on its own, it’s not additional.
The developer must show that the carbon credits
are what tip the project from being unprofitable to
profitable.

e Common Practice Test: Is the project activity
common practice in the region? If all new buildings
in a city are already being built with high energy
efficiency, a developer can’t claim credits for
building one more.
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Pop-Up: The Renewable Energy Debate A
classic and fierce debate around additionality
involves large-scale renewable energy
projects, like wind and solar farms in countries
like India and China. A decade ago, these
projects were often expensive and needed
carbon finance to be viable. Today, solar and
wind are often the cheapest form of new
electricity generation. A new solar farm built
today in many parts of the world is likely not
additional because it would have been built
anyway based on pure economics. This is why
many high-integrity standards are no longer
issuing credits to such projects.

2. Permanence: Will It Stay Gone?

Permanence is the principle that the greenhouse
gases reduced or removed must be kept out of the
atmosphere for a very long time.

This is especially critical for carbon removal projects. If

you're going to claim you’'ve removed a tonne of CO2,
you need to be sure it stays removed. If it leaks back
into the atmosphere a few years later, you haven’t

solved the problem; you've just temporarily misplaced

1t.

Let’s go back to our wine cellar. When you lay down a

bottle of fine wine to age, you expect it to stay sealed. If

the cork fails and the wine oxidizes, its value is gone.
Permanence in carbon credits is like a reliable cork.

High Permanence (Low Reversal Risk): Projects
that store COZ2 in geological formations, like Direct

Air Capture with geological storage, have very
high permanence. The CO2 is locked away for
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thousands of years. This is like a perfectly sealed,
screw-cap bottle.

e Lower Permanence (Higher Reversal Risk):
Nature-based projects, like reforestation, have a
lower degree of permanence. A forest can store
carbon for a century, but it’s vulnerable to being
released through fires, disease, or illegal logging.
This is like a traditional cork—generally reliable,
but with a small risk of failure.

The Buffer Pool: Insurance for Nature

So how do nature-based projects deal with this risk?
They use an insurance mechanism called a buffer pool.

When a forestry project is issued credits, the registry
(like Verra) will hold back a certain percentage of those
credits—say, 10-20%—and put them into a pooled
insurance account. These credits are not sold. Then, if a
fire sweeps through one of the projects in the registry’s
portfolio and releases carbon, the registry will “retire”
an equivalent number of credits from the buffer pool to
cover the loss. This ensures that the overall atmospheric
benefit is maintained, and the buyers of credits from
that project are made whole.

Example: A Forest Fire in California A large
forest conservation project in California,
which has sold millions of carbon credits, is hit
by a massive wildfire, releasing 500,000
tonnes of CO2. The project developer reports
the loss to the registry. The registry cancels
500,000 credits from its shared buffer pool,
which contains credits held back from
hundreds of other forestry projects. The
integrity of the credits already sold from the
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California project remains intact, as the loss
has been covered by the insurance pool.

3. Leakage: Did the Problem Just Move Next
Door?

Leakage is the phenomenon where a carbon
reduction project in one area causes an increase in
emissions in another area.

If you squeeze a balloon in one place, the air just moves
somewhere else. Leakage is the carbon market
equivalent of that. A project must be able to
demonstrate that it's not just displacing the emissions-
causing activity.

Imagine our wine-loving farmer who was paid to
protect his patch of forest. If a logging company, now
unable to log that protected area, simply moves to the
adjacent, unprotected forest and cuts it down, we have a
leakage problem. The net result for the atmosphere is
zero. The emissions were not avoided; they just moved.

High-quality projects must account for and mitigate
leakage. This can be done by:

 Expanding the Project Boundary: A project might
include a larger “leakage belt” around the core
project area and monitor activities there.

e  Working with Communities: Providing
alternative livelihoods (like ecotourism or
sustainable agriculture) can reduce the economic
pressure that drives activities like illegal logging.

e Jurisdictional Approaches: The most effective
way to combat leakage is to implement programs
at a massive scale—across an entire state,
province, or even country. By covering the whole
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jurisdiction, there’s nowhere for the emissions to
leak to. This is the idea behind frameworks like
ART (Architecture for REDD+ Transactions).

Mastering the concepts of Additionality, Permanence,
and Leakage is the single most important step in your
journey to becoming a carbon connoisseur. When you
evaluate a carbon credit, these three questions should
be at the front of your mind:

1. Isitadditional?
2. Isitpermanent?
3. Has it accounted for leakage?

If the answer to all three is a resounding “yes,” then you
may just have a Grand Cru on your hands.
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Chapter 4 in a Nutshell:

The Trinity of Quality: Additionality, Permanence,
and Leakage are the three essential criteria for a
high-integrity carbon credit.

Additionality: The climate benefit would not have
happened without the carbon credit revenue. It’s
the most important and hardest-to-prove principle.
Permanence: The removed or reduced carbon
must stay out of the atmosphere for a very long
time. Nature-based projects use “buffer pools” as
insurance against reversals like fires.

Leakage: The project must not simply cause the
emissions-causing activity to move elsewhere. This
is like squeezing a balloon.

Ask the Three Questions: When evaluating a
credit, always ask: Is it additional? Is it permanent?
Has it prevented leakage?
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Chapter 5: Credit or Offset? A Duel of
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In the world of fine wine, terminology matters. You
don’t call a sparkling wine from California “Champagne”
unless you want to invite the wrath of the entire French
nation. The terms have specific meanings, rooted in
origin and process. The same is true in the carbon
market, and nowhere is the confusion more rampant
than with the terms carbon credit and carbon offset.

People use them interchangeably all the time, and while
it's not a crime punishable by international tribunal, it
muddies the waters of an already complex topic. As a
budding carbon connoisseur, it’s time for you to learn
the difference. It’s a subtle but crucial distinction that
reveals a great deal about the evolution of climate
action.

The Credit is the Asset, The Offset is the Action
Let’s break it down in the simplest way possible:

e Acarbon creditis the asset. It is the tradable,
financial instrument representing one tonne of
CO2e reduced or removed from the atmosphere.
It’s the thing you can buy, sell, hold, or trade.

e A carbon offset is the action. It is the act of using a
carbon credit to compensate for, or “offset,” an
equivalent amount of your own emissions. This
involves permanently retiring the credit so it
cannot be used by anyone else.

Let’s bring back our wine analogy. A carbon credit is
the bottle of wine. It sits in your cellar, a tangible asset
with a unique serial number (just like a specific bottle
from a specific vintage). It has value. You can sell it to
another collector, hold it as an investment, or display it
proudly.
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An offset is the act of drinking the wine to cancel out
a bad day at the office. You pull the cork, pour a glass,
and consume it. Once consumed, the wine is gone
forever. You can’t sell the empty bottle to someone else
for them to drink. You have used it for its intended
purpose: to make yourself feel better about a negative
event (your bad day, or your emissions).

So, when a company says, “We purchased 10,000
carbon credits,” they are describing the acquisition of an
asset. When they say, “We offset 10,000 tonnes of our
emissions,” they are describing the action of using those
credits. To do this, they must instruct the registry to
“retire” the credits, which permanently removes them
from circulation.

Example: Airline Ticket Purchase You're
booking a flight, and at checkout, you see a
little box: “L1 Offset the carbon footprint of
your flight for $5.00.” What's happening
behind the scenes? 1. The airline has
calculated the emissions for your share of the
flight (say, 0.5 tonnes of CO2e). 2. When you
tick the box, you are paying the airline to go
into the voluntary carbon market and
purchase 0.5 carbon credits on your behalf. 3.
The airline (or its partner) then retires those
credits, meaning they are permanently taken
out of circulation. You have just performed the
action of offsetting. The credit was the asset;
the offsetting was the action of using it.
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The Great Fall from Grace: Why “Offsetting” is
Becoming a Dirty Word

For years, “offsetting” was the name of the game. The
logic was simple and appealing: “I emitted a tonne of
CO2 flying to a conference, but it's okay because I paid
for a tonne of CO2 to be avoided by a project
somewhere else. It all cancels out. I am ‘carbon
neutral.”

This idea of canceling out emissions, like balancing a
ledger, was powerful. But it has come under intense fire
for several reasons:

1. Moral Hazard: Critics argue that cheap and
abundant offsets created a moral license to pollute.
Why go through the hard, expensive work of
reducing your own emissions when you can just
pay a few dollars to “offset” them? It became a
convenient excuse for inaction.

2. Quality Issues: As we saw in the last chapter, not
all credits are created equal. Many of the credits
used for offsetting in the past were of dubious
quality—they weren’t additional or permanent.
Companies were claiming to be “carbon neutral”
using credits that didn’t represent real climate
benefits.

3. The Communication Problem: The term “offset”
implies that the environmental harm of the
emission has been wiped away. But you cannot
truly “un-burn” the jet fuel. The CO2 from your
flight is still in the atmosphere. The claim of
neutrality was seen as misleading, a form of
greenwashing.
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Pop-Up: The John Oliver Effect In 2022,
comedian John Oliver’s viral segment on his
show Last Week Tonight brutally dismantled
the concept of carbon offsetting, highlighting
low-quality projects and exaggerated
corporate claims [6]. It was a watershed
moment that brought the criticisms of
offsetting from niche academic circles into the
mainstream public consciousness.

The New Vintage: From Offsetting to
Contribution

In response to this backlash, the world of corporate
climate action is undergoing a seismic shift. The most
forward-thinking companies and standards bodies are
moving away from the language of “offsetting” and
“carbon neutrality.”

Instead, they are embracing a new model: contribution
and Beyond Value Chain Mitigation (BVCM).

This new approach, championed by frameworks like the
Science Based Targets initiative (SBTi) and the
Voluntary Carbon Markets Integrity Initiative (VCMI),
reframes the use of carbon credits. The logic is as
follows:

1. A company’s first, non-negotiable priority is to
reduce its own Scope 1, 2, and 3 emissions in line
with a 1.5°C climate scenario.

2. Carbon credits cannot be used as a substitute for
this internal reduction. You can’t use them to meet
your science-based targets.

3. Instead, while you are on the long journey of
decarbonizing your own value chain, you should
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also invest in high-quality carbon credits as a
contribution to global climate action. You are
going “above and beyond” your own targets to help
the world get to net-zero faster.

Under this model, the claim is not “We are carbon
neutral.” The claim is: “We are working to reduce our
own emissions by X%, and in addition, we have
contributed to global climate mitigation by purchasing
and retiring Y tonnes of high-integrity carbon credits.”

It’s a shift from an accounting trick (“canceling out”) to
a narrative of positive impact (“doing our part, and then
some”). It’s the difference between saying, “I drank this
wine to forget my bad day,” and saying, “I've had a
productive day, and now I'm going to enjoy this
excellent wine to celebrate and support a fantastic
winery.”

This new framing is honest, transparent, and far more
credible. It’s the future of corporate climate claims, and
it's why understanding the duel between “credit” and
“offset” is more than just semantics—it’s about
understanding the very soul of the modern carbon
market.
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Chapter 5 in a Nutshell:

Credit vs. Offset: A carbon credit is the asset (the
bottle of wine). A carbon offset is the action of
retiring the credit to compensate for emissions
(drinking the wine).

The Problem with “Offsetting”: The term has
been criticized for creating a moral license to
pollute and for being used with low-quality credits
to make misleading “carbon neutral” claims.

The New Model: Contribution: Leading
frameworks now advocate for companies to first
reduce their own emissions, and then use carbon
credits as a separate, additional contribution to
global climate action (Beyond Value Chain
Mitigation).

A Shift in Claims: The language is moving from
“We are carbon neutral” to “We are reducing our
emissions AND we are contributing to climate
action by funding high-quality climate projects.”
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Chapter 6: The “And” Strategy: Beyond the
Cellar Door

The “And” Strategy:
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For decades, the climate change discussion was
dominated by an “either/or” mentality. Either a
company reduces its own emissions, or it buys offsets. It
was a binary choice, a fork in the road. As we saw in the
last chapter, this way of thinking led to a host of
problems, not least of which was the temptation to
choose the easy path of cheap offsets over the hard
work of internal decarbonization.

But the world of climate action has matured. The
conversation is no longer about “either/or.” It's about
“and.”

Enter Beyond Value Chain Mitigation (BVCM). [t may
sound like a mouthful of corporate jargon, but it
represents a profound and positive evolution in how we
think about corporate climate responsibility. It is, quite
simply, the “and” strategy.

What is Beyond Value Chain Mitigation (BVCM)?

BVCM is a framework, most prominently defined by the
Science Based Targets initiative (SBTi), that outlines
how companies should engage with climate action
outside of their own operations and supply chains. The
official definition is:

“Mitigation action or investments that fall
outside a company’s value chain, including
activities that avoid or reduce GHG emissions,
or remove and store GHGs from the
atmosphere.” [7]

Let’s translate that from jargon to English. BVCM is
everything a company does to help the planet fight
climate change that isn’t directly cutting its own Scope

68



1, 2, or 3 emissions. This includes, most notably,
investing in high-quality carbon credits.

The core principle of BVCM is this:

1. A company must prioritize setting and achieving
ambitious science-based targets to reduce its own
value chain emissions.

2. And, in addition to that, the company is
encouraged to invest in climate projects beyond its
value chain to help accelerate the global transition
to net-zero.

It's no longer a choice between cleaning your own
house or funding the local park cleanup. It’s about doing
both. You are responsible for your own mess, and you
have a role to play in helping the community as a whole.

The Wine Analogy: Expanding Your Cellar

Imagine you are a conscientious wine drinker who
wants to reduce your consumption for health reasons.
The old “offsetting” model was like saying, “I'm going to
drink this whole bottle of wine tonight, but it’s okay
because I also paid my friend not to drink a bottle.” It's a
shaky justification that doesn’t really solve your
personal health issue.

The new BVCM model is different. You commit to a
science-based “health target”: “I will reduce my
personal wine consumption by 90% over the next

decade.” That is your primary, non-negotiable goal.

And, while you are on that journey, you recognize that
there are amazing wineries out there doing incredible,
sustainable work that deserves support. So, you decide
to use some of your money to buy their exceptional
wines—not to drink yourself, but to support their craft,
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preserve their heritage, and contribute to the overall
vibrancy of the wine world. You might even cellar them
as an investment or gift them to friends.

You are reducing your own consumption and
supporting the broader ecosystem. That is the BVCM
strategy.

Why BVCM is a Game-Changer

This shift from “offsetting” to “contribution” via BVCM is
more than just a name change. It fundamentally re-
wires the role of carbon credits in a corporate climate
strategy.

1. ItRemoves the Moral Hazard: By making internal
reductions the absolute priority, BVCM eliminates
the risk that companies will use credits as a cheap
substitute for real decarbonization. Credits become
a complement, not a replacement.

2. ItUnleashes Finance for Climate Action: The
world needs trillions of dollars to flow into climate
solutions, from protecting rainforests to developing
new carbon removal technologies. Corporate
investment in the voluntary carbon market, framed
as BVCM, is one of the most effective channels to
deliver that finance, especially to the Global South.

3. ItCreates a “Race to the Top”: When credits are
not being used to make a dubious “carbon neutral”
claim, but as a public statement of a company’s
commitment to global climate action, the incentive
shifts. Companies are no longer looking for the
cheapest credit to balance their books. They are
looking for the best credit—the one with the most
compelling story, the most robust integrity, and the
greatest co-benefits—to showcase their leadership.
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Pop-Up: What Counts as BVCM? While
purchasing and retiring high-quality carbon
credits is the most common and scalable form
of BVCM, the concept is broader. It can also
include: - Directly investing in the
development of new climate technologies. -
Providing grants to non-profit climate
organizations. - Participating in landscape-
level restoration initiatives. - Supporting
policy advocacy for stronger climate
regulations. The key is that the action is
beyond the company’s own value chain.

How Companies are Implementing BVCM

Leading companies are already embracing this new
model. Here’s what a best-in-class BVCM strategy looks
like in 2025:

1. SetScience-Based Targets: The company
commits to near-term and long-term emissions
reduction targets validated by the SBTi.

2. Disclose Progress: The company transparently
reports its progress against these targets annually.

3. Develop a BVCM Portfolio: The company creates
a strategy for its beyond-value-chain investments.
This often involves building a portfolio of carbon
credits, much like a financial portfolio, diversified
across different project types, geographies, and
vintages.

4. Focus on Quality: The company prioritizes credits
with the highest integrity—those with the Core
Carbon Principles (CCP) label from the ICVCM, for
example.

5. Communicate with Honesty: The company’s
public claims are precise. They don’t claim “carbon
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neutrality.” They say, “We have reduced our Scope
1 and 2 emissions by 30%, we are on track to meet
our science-based targets, and as part of our
commitment to global climate action, we have
invested in a portfolio of high-impact carbon
removal and avoided emissions projects.”

Example: A Tech Company’s BVCM Strategy
A major software company has a validated
net-zero target. While it works on reducing its
Scope 3 emissions from its data centers and
hardware suppliers, it allocates $10 million
annually to BVCM. Its 2025 portfolio includes:
- 40% in durable carbon removal credits (e.g.,
biochar, direct air capture) to help scale up
these vital future technologies. - 40% in high-
quality nature-based solutions (e.g., a
jurisdictional REDD+ project in the Amazon)
to protect critical ecosystems and support
biodiversity. - 20% in community-based
projects (e.g., improved cookstoves in Africa)
that deliver significant social and health co-
benefits. This balanced portfolio approach
allows the company to contribute to multiple
facets of the climate challenge simultaneously.

BVCM is the grown-up version of corporate climate
action. It’s nuanced, it’'s ambitious, and it’s honest. It
acknowledges the complexity of the challenge and
replaces a simplistic accounting trick with a powerful
narrative of responsibility and contribution. It’s about
recognizing that in the fight against climate change, we
need everyone to do their part, and then some.
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Chapter 6 in a Nutshell:

What is BVCM? A framework where companies
first prioritize reducing their own emissions, and in
addition, invest in climate projects beyond their
value chain.

The “And” Strategy: It replaces the old “either/or”
of reduce vs. offset. The new model is “reduce AND
contribute.”

The Wine Analogy: You commit to reducing your
own wine consumption (your emissions) AND you
buy fine wines to support the broader wine
ecosystem (BVCM).

Why it's a Game-Changer: It removes the moral
hazard of cheap offsets, unlocks climate finance,
and creates a race to the top for credit quality.
Best Practice: Companies set science-based
targets and then build a high-quality, diversified
portfolio of carbon credits as their BVCM
contribution, communicating their actions with
transparency and honesty.
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Chapter 7: From Grape to Glass: The
Journey of a Credit
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By now, you're comfortable in the carbon tasting room.
You can speak the language, and you understand the
foundational principles that define a good credit. But
how does a carbon credit come into being? What is the
journey from a bright idea in a developer’s mind to a
valuable, tradable asset in a company’s portfolio?

Welcome to the winery tour. We're going behind the
scenes to witness the full “grape to glass” process of the
carbon market. This is the carbon credit project
lifecycle, a rigorous, multi-step journey that underpins
the integrity of the entire system. It's often complex and
can take years, but it’s this very process that separates
the fine wines from the fakes.

Let’s follow a credit from its conception to its ultimate
retirement.

Phase 1: The Blueprint (The Vineyard Plan)

Every great wine starts with a plan. You don’t just
scatter seeds and hope for the best. You analyze the soil,
select the right grapes, and design the layout of your
vineyard. The same is true for a carbon project.

1. ProjectIdea & Feasibility: A project developer
(the winemaker) has an idea—Ilet’s say, to build a
wind farm in a region powered by coal. They
conduct a feasibility study to see if the project is
technically and economically viable.

2. Methodology Selection: The developer selects a
scientific “recipe book” from a chosen standard like
Verra or Gold Standard. This methodology
provides the precise rules for how to implement
the project and, crucially, how to measure the
resulting emissions reductions.
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Project Design Document (PDD): This is the
master blueprint. The PDD is a comprehensive
document that details everything about the project:
its location, the technology used, how it meets the
additionality criteria, how it will be monitored, and
how it will impact the local community and
environment. It's the equivalent of a detailed
vineyard plan submitted to the appellation
authorities.

Phase 2: The First Audit (Validation)

Before you can plant a single vine in a prestigious
appellation, an inspector must approve your plans. In
the carbon world, this is called validation.

4,

Validation: The project developer hires an
independent, third-party auditor known as a
Validation and Verification Body (VVB). The
VVB acts as the inspector. Their job is to scrutinize
the PDD, challenge the assumptions, and confirm
that the project is additional, has a solid monitoring
plan, and meets all the rules of the standard. It’s a
tough, skeptical review.

Phase 3: Getting Official (Registration)

Once the inspector signs off, the vineyard can be
officially recognized.

5.

Registration: After successful validation, the
project is submitted to the carbon credit registry
(the “appellation authority” like Verra or Gold
Standard). The registry does its own final review
and, if everything is in order, officially lists the
project on its public database. The project is now
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registered. This is a huge milestone, but not a single
credit has been created yet.

Phase 4: The Growing Season (Monitoring)

Now the real work begins. The vines are planted, and
the project is built and begins operating. For the entire
duration of the crediting period, the developer must
meticulously track performance.

6.

Monitoring: The project developer implements the
monitoring plan outlined in the PDD. For our wind
farm, this means collecting data on every
megawatt-hour of clean electricity generated. For a
forestry project, it could mean regular satellite
imagery analysis and on-the-ground plot
measurements. This is the vintner’s daily work of
tending the vines and measuring their growth.

Phase 5: The Harvest (Verification)

After a year or more of operation (the “growing
season”), it’s time to prove the harvest.

7.

Verification: The VVB returns for a second audit.
This time, they are not looking at the plan; they are
looking at the results. They audit the monitoring
data to verify the exact quantity of emissions that
were reduced or removed during the period. They
check everything. If the data is sound and the
calculations are correct, the VVB issues a positive
verification report.

Phase 6: The Bottling (Issuance)

With a verified harvest, it’s finally time to bottle the
wine.
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Issuance: The developer submits the verification
report to the registry. The registry reviews it one
last time and then—the magic moment—issues
the carbon credits into the developer’s account.
Each credit is given a unique serial number, just
like a numbered bottle of a limited-edition wine. It
is now a live, tradable asset.

Phase 7: The Cellar and the Table (Trading &
Retirement)

Once the credits are issued, their journey is not over.

9.

10.

Trading: The developer can now sell the credits to
buyers around the world—corporations, brokers,
or individuals. The credits might be traded multiple
times, their ownership tracked on the registry
through their unique serial numbers.

Retirement: This is the final step. The ultimate
owner of the credit, who is using it to make a
climate claim (whether for offsetting or
contribution), instructs the registry to retire the
credit. The registry moves the credit into a public
retirement account, where its serial number is
listed for all to see, and it is permanently and
irrevocably removed from the market. It cannot be
sold or used again.

This is the equivalent of drinking the wine. Its purpose
has been fulfilled, its value consumed. The empty bottle
stands as proof of the action.

Pop-Up: How Long Does This Take? This
entire lifecycle is not quick. From the initial
idea to the first issuance of credits can easily
take 2-5 years. The rigor and time involved
are a key reason why high-quality credits have
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a significant cost. You are not just paying for a
tonne of CO2Z; you are paying for the entire
system of integrity that guarantees its validity.

This meticulous, transparent, and independently
audited process is the backbone of the credible
voluntary carbon market. It’s a long and winding road
from grape to glass, but it’s this journey that gives a
great vintage—and a great carbon credit—its true
value.
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Chapter 7 in a Nutshell:

e The Lifecycle: A multi-step, multi-year process
that takes a project from an idea to issued credits.

e The Key Phases:

1.

Design (The Blueprint): Creating the
Project Design Document (PDD).
Validation (First Audit): An independent
VVB approves the plan.

Registration (Getting Official): The project
is listed on a registry.

Monitoring (The Growing Season): The
developer collects data on performance.
Verification (The Harvest): The VVB
returns to audit the results.

Issuance (The Bottling): The registry
issues uniquely serialized credits.
Retirement (The Final Sip): The end user
permanently removes the credit from
circulation.

e Rigor Equals Value: This long and audited process
is what ensures the quality and integrity of the
credits.
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Chapter 8: When Good Carbon Goes Bad:
The Corked Bottle

REVERSAL RISK:
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In the world of wine collecting, there is a dreaded,
heartbreaking moment: you open a prized, 20-year-old
bottle that you've been saving for a special occasion,
and you're met with the damp, musty smell of wet
cardboard. The wine is “corked.” A failure of the seal has
allowed bacteria to spoil the contents. The value is gone.
The promise is broken. This is a reversal.

In the carbon market, a reversal is the carbon
equivalent of a corked bottle. It’s the release of stored
carbon back into the atmosphere after a credit has
already been issued for its removal. It’s a catastrophic
failure of permanence, and it’s one of the most
significant risks in the market, especially for nature-
based projects.

What is a Reversal?

A reversal occurs when the carbon that was captured
and stored by a project is unintentionally released. This
negates the climate benefit that the carbon credit was
supposed to represent. If a project developer sold a
credit for removing one tonne of CO2, and that tonne is
later released, the atmosphere is right back where it
started. The promise of that credit has been broken.

This risk is most acute for what are sometimes called
“biological” or “stochastic” carbon pools. In plain
English, that means carbon stored in living things like
trees, soils, and mangroves. These natural systems are
dynamic and vulnerable.

What Causes Reversals?

Reversals can be triggered by a variety of factors, both
natural and man-made:
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Natural Disasters: Wildfires, hurricanes, droughts,
and floods can destroy ecosystems and release vast
amounts of stored carbon.

Pests and Diseases: An insect infestation or a
fungal disease can wipe out a forest, turning a
carbon sink into a carbon source.

Human Activity: Illegal logging, agricultural
encroachment, or a change in government policy
can lead to the destruction of a protected area.

Project Failure: The project developer could go
bankrupt or fail to properly manage the project,
leading to its abandonment and the subsequent
release of carbon.

Example: The Oregon Wildfire In 2021, one
of the largest forest offset projects in the
United States, located in Oregon, was hit by the
massive Bootleg Fire. The fire burned through
a significant portion of the project area,
releasing millions of tonnes of CO2 that had
been stored in the trees and soil. This was a
major, real-world example of a reversal event
that sent shockwaves through the carbon
market [10].

The Insurance Policy: How Buffer Pools Work

So, if this risk is so significant, how can anyone trust a
credit from a forestry project? How can you be sure
your investment in nature won’t literally go up in
smoke?

The answer is the carbon market’s own insurance
system: the buffer pool.

As we touched on in Chapter 4, a buffer pool is a shared
reserve of non-tradable credits that is held by a registry
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(like Verra or the American Carbon Registry). It acts as
a collective insurance policy against reversals for all the
nature-based projects in their portfolio.

Here's how it works:

1. Risk Assessment: When a new forestry project is
registered, it undergoes a rigorous reversal risk
analysis. The registry’s experts assess the
likelihood of fires, political instability, financial
risk, etc., and assign the project a risk rating.

2. Buffer Contribution: Based on this risk rating, the
project is required to contribute a percentage of its
issued credits to the buffer pool. A low-risk project
might contribute 10% of its credits, while a high-
risk project might have to contribute 20% or more.
These credits are never sold.

3. Covering a Loss: When a reversal event occurs at
any project within the registry’s portfolio (like the
Oregon wildfire), the registry investigates and
quantifies the loss. It then cancels the
corresponding number of credits from the shared
buffer pool.

This is a brilliant piece of financial engineering. It means
that the loss from a single project is absorbed by the
collective. The buyers of credits from the fire-damaged
project are not affected, because the atmospheric
integrity of their credits is guaranteed by the pool. The
system as a whole remains balanced.

It’s like a cooperative of wineries. Every member
winery contributes a few cases of their wine to a
central, shared cellar. If one member’s cellar floods and
ruins their inventory, the cooperative replaces the lost
bottles from the shared stock, ensuring that no
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customer who bought that winery’s wine is left with a
worthless, spoiled bottle.

The Durability Spectrum: Corks vs. Screw Caps

It’s important to recognize that not all carbon removal
methods carry the same reversal risk. This is often
referred to as the durability or permanence spectrum.

o Nature-Based Removals (e.g., Reforestation,
Soil Carbon): These are like wines sealed with a
traditional cork. They store carbon for decades to
centuries, are generally reliable, but are vulnerable
to failure (reversal). They rely on a buffer pool as
their insurance.

e« Engineered Removals (e.g., Direct Air Capture
with Geological Storage, Biochar): These are like
wines sealed with a modern screw cap. They are
designed to lock the carbon away with an
extremely low risk of reversal. CO2 injected deep
underground into saline aquifers is expected to
stay there for millennia. Biochar buried in soil is
stable for many hundreds of years. These methods
offer much higher durability.

This difference in durability is a major reason for the
vast difference in price between nature-based and
engineered removal credits. A buyer is paying a
premium for the certainty that their removed tonne of
CO2 will stay removed, without the need for a complex
insurance mechanism.

Pop-Up: Is Higher Durability Always
Better? Not necessarily. While durable
removals are essential for neutralizing
residual emissions to reach true net-zero,
nature-based solutions offer a wealth of co-
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benefits that engineered solutions don’t. They
restore ecosystems, protect biodiversity,
improve water quality, and support local
communities. Many buyers choose to build a
portfolio that includes both, balancing the
certainty of durable removals with the
immediate, holistic benefits of nature-based
projects.

Understanding the risky business of reversals is key to
appreciating the architecture of the modern carbon
market. It explains the necessity of buffer pools, the
price premium for durability, and the sophisticated risk
management that underpins a high-quality carbon
credit. It's a reminder that when you're dealing with
complex natural systems, you have to plan for the
possibility of a very bad day.
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Chapter 8 in a Nutshell:

What is a Reversal? The unintentional release of
stored carbon back into the atmosphere, negating
the climate benefit of a credit.

Who is at Risk? Nature-based projects (like
forestry) are most vulnerable to reversals from
fires, pests, or human activity.

The Insurance: The Buffer Pool. Registries
require projects to contribute a percentage of their
credits to a shared insurance pool, which is used to
cover any losses from reversals.

The Durability Spectrum: Engineered removals
(like DAC) offer very high permanence (a screw
cap), while nature-based removals have lower
permanence but are protected by buffer pools (a
cork).

Why it Matters: Reversal risk management is a
critical component of a credit’s quality and a major
factor influencing its price and suitability for
different climate claims.
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Chapter 9: One Credit, One Claim: Avoiding
the Original Sin

ONE CREDIT, ONE CLAIM:
Double Counting
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In any credible financial system, from banking to stock
markets, there is a fundamental, unbreakable rule: you
cannot spend the same dollar twice. My spending of a
dollar removes it from my account and transfers it to
yours. We both can’t claim to have it. This principle is so
obvious that we barely think about it. Yet, in the world
of carbon markets, preventing this very sin—the sin of
double counting—is one of the most complex and
critical challenges.

Double counting occurs when a single greenhouse gas
emission reduction or removal is counted more than
once towards meeting climate targets or claims. It’s the
carbon equivalent of a winemaker selling the same,
single bottle of wine to two different customers. It's
fraud, and it fatally undermines the integrity of the
system. If one tonne of reduced emissions is being
claimed by two different parties, then the atmospheric
benefit has been overstated, and the climate is being
short-changed.

As a carbon connoisseur, understanding the different
forms of double counting is like learning how to spot a
counterfeit bottle. It’s essential for protecting the value
of your collection and ensuring you’re investing in the
real thing.

The Four Faces of Double Counting

There are several ways this sin can manifest. Let’s look
at the four most common types.

1. Double Issuance

This is the most basic form of fraud. It occurs when a
single project is registered with two different carbon
credit registries, and both issue credits for the same
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emission reductions. For example, a solar farm in India
registers with both Verra and Gold Standard and gets
credits from both for the same megawatt-hours of clean
energy produced.

How it’s prevented: This is the easiest form to prevent.
The major registries have become very sophisticated at
cross-checking project databases. They share
information and have robust due diligence processes to
ensure a project is not already registered elsewhere. It's
like a central database for all wineries to ensure a
specific vineyard isn’t claiming to be part of two
different appellations. While it can still happen with less
scrupulous, smaller registries, it’s increasingly rare
among the major players.

2. Double Use

This occurs when a single carbon credit is sold to two
different buyers, both of whom believe they have the
exclusive right to it. This was a bigger risk in the early
days of the market before the advent of modern,
transparent registries.

How it’s prevented: Unique serial numbers and public
retirement accounts. As we saw in the project lifecycle,
every credit issued by a reputable registry has a unique
serial number. When a credit is used to make a climate
claim, it must be retired. The serial number is then
moved to a public retirement list, where anyone can see
that it has been used and is no longer in circulation. It’s
like a universal, public ledger of every bottle of wine
that has been drunk. You can’t resell an empty bottle
because everyone can see it's empty.
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3. Double Claiming (The Big One)

This is, by far, the most significant and hotly debated
form of double counting in the market today. It occurs
when two different parties claim the climate benefit of
the same, single emission reduction. The most common
scenario involves a host country and a corporate buyer.

Let’s unpack this with an example:

1. A company in Europe buys a carbon credit from a
reforestation project in Colombia.

2. The European company uses this credit to claim it
is contributing to its climate goals (as BVCM).

3. Meanwhile, the government of Colombia also
counts that same tonne of CO2 removed by the
forest towards its national climate target under the
Paris Agreement (its Nationally Determined
Contribution, or NDC).

Who actually gets to claim the reduction? The company
or the country? If both do, the same tonne of CO2 has
been counted twice against two different targets. This is
double claiming.

How it’s prevented: Corresponding Adjustments.

The solution to this, enshrined in Article 6 of the Paris
Agreement, is a complex accounting mechanism called
a corresponding adjustment.

If Colombia wants to sell that credit to the European
company for use towards a binding climate claim,
Colombia must perform a corresponding adjustment. It
must add one tonne of CO2e back into its national
emissions inventory. In essence, Colombia is saying,
“We are no longer claiming this reduction for ourselves;
we have transferred the right to claim it to the buyer.”
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This ensures the reduction is only counted once, by the
buyer. A credit that has been subject to a corresponding
adjustment is often called an ITMO (Internationally
Transferred Mitigation Outcome). It is the highest
possible quality of credit in terms of accounting
integrity.

Pop-Up: The Sovereignty Dilemma Why
wouldn’t every country just make
corresponding adjustments for all credits sold
from projects on their soil? Because it comes
at a cost to them. By making the adjustment,
they make it harder to achieve their own
national climate targets. Many developing
countries are reluctant to give up these
reductions, arguing that they need them to
meet their own NDCs. This has created a major
political and market debate about when and if
corresponding adjustments are required,
especially for credits used in the voluntary
market.

4. Double Registration (Within a Compliance Scheme)

This is a more technical form where an emission
reduction is issued a carbon credit in the voluntary
market, and the same reduction is also counted towards
a goal in a national or regional compliance scheme (like
an emissions trading system).

For example, a project reduces emissions and sells a
voluntary carbon credit. The government then also
counts that same reduction towards its national
emissions inventory, which it uses to show compliance
with its international obligations. This is a variation of
the double claiming issue, but specifically between the
voluntary market and a compliance system.
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How it's prevented: Clear government policy and
robust accounting. Governments must be clear about
which types of projects are eligible for which schemes
and have tracking systems in place to prevent overlap.
This is a major focus of the ongoing development of the
rules under Article 6.

Preventing the sin of double counting is paramount. It is
the bedrock of trust in the carbon market. Without
robust accounting, unique serial numbers, transparent
registries, and a clear solution to the double claiming
challenge, the entire system would collapse. As a
connoisseur, you must demand this level of integrity.
Always ask how the credit you are buying is protected
from the original sin of being counted twice.
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Chapter 9 in a Nutshell:

What is Double Counting? The sin of counting a
single emission reduction or removal more than

once.

The Four Faces:

1.

Double Issuance: One project, two
registries, two sets of credits. Prevented by
registry cooperation.

Double Use: One credit, two buyers.
Prevented by unique serial numbers and
public retirement.

Double Claiming: One reduction, two
parties claiming the benefit (e.g., a company
and a country). Prevented by
corresponding adjustments under Article
6.

Double Registration: A reduction is used in
both the voluntary and a compliance
market. Prevented by clear government
policy.

Why it Matters: Double counting undermines the
environmental integrity of the market. Preventing
it is essential for trust and real climate impact.
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Chapter 10: Dressing Up Plonk: The Art of
Greenwashing

GREENWASHING:
Hiding Bad Practices
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There is a dark art in the world of wine: the art of the
counterfeit. It's the practice of taking a cheap, inferior
wine, putting it in an impressive-looking bottle with a
fancy label from a famous chateau, and passing it off as
a priceless vintage. The liquid inside is plonk, but the
packaging screams “Grand Cru.” This deception is
known as greenwashing in the carbon market.

Greenwashing is the act of making false, misleading, or
unsubstantiated claims about the positive
environmental impact of a company, product, or service.
It’s the corporate equivalent of putting on a green-
colored suit to hide a dirty business. And for years, the
voluntary carbon market, with its complexity and lack
of regulation, was a counterfeiter’s paradise.

What Does Greenwashing Look Like?

In the context of carbon credits, greenwashing typically
involves using cheap, low-quality offsets to make broad,
impressive-sounding environmental claims that don’t
stand up to scrutiny. It’s about spending a little bit of
money on marketing to create a green halo, rather than
spending a lot of money on the hard work of actual
decarbonization.

Here are some classic greenwashing vintages you might
have encountered:

e The “Carbon Neutral” Gasoline: A fossil fuel
company claims its gasoline is “carbon neutral”
because it has bought some of the cheapest credits
on the market, often from old projects with
questionable additionality. The claim distracts
from the fundamental, unavoidable emissions of
burning the fuel itself.
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e The “Climate Positive” Snack Food: A company
launches a new line of snacks, claiming they are
“climate positive” (meaning they supposedly
remove more carbon than they emit). The claim is
based on a flimsy calculation and relies on forestry
credits from a project that has a high risk of
reversal and leakage.

e The “Offset Your Entire Life” Subscription: A
slick app offers to make you, the individual,
“carbon neutral” for a low monthly fee. It channels
your money to a portfolio of credits of opaque
quality, giving you a false sense of absolution while
doing little to change your actual consumption
habits.

Example: The Airline Investigation In 2023,
a major investigation by The Guardian and
other news outlets revealed that the forest
carbon offsets approved by Verra, the world’s
leading registry, were largely worthless [12].
The investigation claimed that over 90% of the
rainforest credits were “phantom credits” that
did not represent genuine carbon reductions.
Major corporations that had bought these
credits to claim their products and operations
were “carbon neutral” were suddenly accused
of massive-scale greenwashing. This scandal
sent a tsunami through the market, eroding
trust and forcing a painful but necessary
reckoning over credit quality.

Why is Greenwashing So Dangerous?

Greenwashing isn’t just harmless marketing fluff. It's a
corrosive force that threatens the entire foundation of
the carbon market and climate action.
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It Erodes Trust: When the public reads that the
“carbon neutral” products they’ve been buying are
based on phantom credits, they lose faith in the
whole concept. It creates cynicism and makes it
harder for legitimate actors to be taken seriously.
It Misdirects Capital: Greenwashing channels
money towards cheap, low-impact projects,
starving the high-quality, truly additional projects
of the finance they desperately need to scale.

It Delays Real Action: It creates a smokescreen
that allows companies to avoid the difficult and
expensive work of reducing their own Scope 1, 2,
and 3 emissions. It's a dangerous distraction from
the real task at hand.

It Creates Unfair Competition: Companies that
are genuinely investing in deep decarbonization
and high-quality BVCM are put at a disadvantage
against competitors who are achieving a “green”
reputation for a fraction of the cost through
greenwashing.

The Cavalry Arrives: The Crackdown on
Greenwashing

For a long time, the voluntary carbon market was like
the Wild West, with few sheriffs in town. That is
changing, and changing fast. A powerful cavalry of
regulators, standards bodies, and litigators is riding in
to clean up the town.

Here are the key forces cracking down on
greenwashing:

The Voluntary Carbon Markets Integrity
Initiative (VCMI): As we’ve discussed, the VCMI’s
Claims Code of Practice provides a clear rulebook
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for how companies can make credible claims. It
effectively bans the term “carbon neutral” and
replaces it with a tiered system of “Silver,” “Gold,”
and “Platinum” claims that are tied to real progress
on internal decarbonization. It’s like a new,
rigorous wine rating system that tells you exactly
what’s in the bottle.

The Integrity Council for the Voluntary Carbon
Market (ICVCM): By creating a global benchmark
for credit quality with the Core Carbon Principles
(CCP) label, the ICVCM is making it much harder for
low-quality credits to survive. It's a quality filter
that separates the wheat from the chaff.
Regulation (The New Sheriff): Governments are
stepping in. The European Union’s Green Claims
Directive, for example, is a landmark piece of
legislation that will require companies making
environmental claims in the EU to have them
substantiated by a robust, science-based
methodology and verified by a third party. Vague,
generic claims like “eco-friendly” or “climate
neutral” based on offsetting will be banned. This is
a paradigm shift from voluntary guidance to legal
requirement.

Litigation: A new wave of climate litigation is
targeting companies for their greenwashing claims.
Activist groups and consumers are taking
corporations to court, arguing that their climate
claims constitute false advertising. The legal risk
associated with making a flimsy claim is now very
real.

Pop-Up: The “Ton-Year” Accounting
Controversy One particularly thorny area of
potential greenwashing involves alternative
accounting methods like “ton-year”
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accounting. Instead of ensuring a tonne of CO2
is stored permanently (or for at least 100
years), this method gives credit for storing
carbon for shorter periods. A project might get
partial credit for a 10-year storage period.
Critics argue this is a form of greenwashing, as
it equates temporary storage with permanent
removal, which are not equivalent from the
atmosphere’s perspective. High-integrity
standards have largely rejected this approach.

The era of easy, consequence-free greenwashing is over.
The market is maturing, the rules are tightening, and
the penalties for getting it wrong are growing. For the
carbon connoisseur, this is excellent news. It means that
in the future, when you see a climate claim, it will be
backed by substance. The label on the bottle will finally
match the quality of the wine inside.
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Chapter 10 in a Nutshell:

e  What is Greenwashing? Making false or
misleading claims about environmental
performance. In the VCM, it often means using
cheap, low-quality credits to claim “carbon
neutrality.”

e  Why is it Dangerous? It erodes trust, misdirects
finance, and delays real climate action.

e The Crackdown is Here: A combination of new
integrity initiatives (VCMI, ICVCM), government
regulation (EU Green Claims Directive), and legal
action is making greenwashing a high-risk strategy.

e The Future is Transparent: The market is moving
towards a world where all climate claims must be
specific, substantiated, and verified. The Wild West
is being tamed.
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Chapter 11: Not Just a Box-Ticking
Exercise: The Human Terroir

FPIC:
FREE, PRIOR, AND INFORMED CONSENT
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Imagine a world-renowned winemaker discovers a
pristine, uncultivated valley in a remote region, perfect
for growing a unique and valuable grape. The valley,
however, has been the ancestral home of a small,
indigenous community for centuries. They have their
own traditions, their own connection to the land, and
their own way of life. The winemaker can’t just roll in
with bulldozers and start planting vines, ignoring the
people who live there. To do so would be unjust,
unethical, and ultimately, a recipe for disaster.

This principle of respect for the rights of local and
indigenous peoples is one of the most important, and
historically most neglected, aspects of the carbon
market. It is enshrined in a powerful concept known as
Free, Prior, and Informed Consent (FPIC).

FPIC is a specific right granted to indigenous peoples
under international law, but its principles are now
widely applied as a best practice for any project that
affects local communities. It is a critical component of
social safeguarding and a key indicator of a high-quality
carbon credit.

What is Free, Prior, and Informed Consent?

FPIC is a simple idea with profound implications. It
means that a community has the right to give or
withhold its consent to proposed projects that may
affect the lands they customarily own, occupy, or
otherwise use. Let’s break down each part of the
acronym:

e Free: The consent must be given voluntarily and
without coercion, intimidation, or manipulation.
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There can be no pressure or undue influence from
the project developer, government, or any other
party.

Prior: The consent must be sought and obtained
before any project activities begin. This includes
any exploratory work, land clearing, or
infrastructure development. The community must
be involved from the very beginning.

Informed: The community must be given all the
relevant information about the project in a
language and format they can easily understand.
This includes the potential risks and benefits (both
environmental and economic), the project’s
purpose, its duration, and who is involved. It must
be a fully transparent process.

Consent: The community has the right to say “yes”
or “no.” Consent is a collective decision, made by
the community through its own freely chosen
representatives and customary decision-making
processes. It’s not enough to get the signature of
one village chief; the community as a whole must
agree.

Pop-Up: The Legal Roots of FPIC FPIC is not
just a nice idea; it’s a right articulated in the
United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP), adopted in
2007. While the declaration is not legally
binding in the same way as a treaty, it
represents a global consensus and carries
significant moral and political weight. All
major carbon credit standards now require
projects to adhere to the principles of FPIC
[13].
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Why is FPIC Crucial for Carbon Projects?

Many of the most promising carbon projects, especially
nature-based solutions like forest conservation
(REDD+) and reforestation, are located in remote areas
that are home to indigenous peoples and local
communities. These communities are often the
traditional stewards of the very ecosystems these
projects aim to protect. Their knowledge, cooperation,
and well-being are not just incidental to the project’s
success; they are fundamental to it.

Ignoring FPIC is not only unethical, it’s a massive
business risk:

e Social Conflict: A project that proceeds without
genuine community consent is likely to face
opposition, protests, and social conflict, which can
delay or even derail the project entirely.

e  Project Failure: Local communities who feel their
rights have been violated have no incentive to
participate in or protect the project. They may
continue the activities the project was designed to
prevent (like deforestation), leading to a failure of
permanence and leakage.

 Reputational Damage: In today’s hyper-
transparent world, a company associated with a
project that has violated community rights faces a
significant reputational backlash. The resulting
headlines can destroy the value of the credits and
damage the company’s brand.

e Legal Risk: In many countries, indigenous land
rights are legally recognized. Proceeding without
consent can lead to lengthy and expensive legal
battles.
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Example: The Kasigau Corridor REDD+
Project in Kenya This project, one of the first
and largest REDD+ projects in the world, is
often cited as a model for community
engagement. Developed by Wildlife Works, the
project protects over 500,000 acres of forest
and has a deep partnership with the local
community. The project has not only reduced
emissions but has also created hundreds of
jobs, funded schools, and provided clean
water, all guided by a process of continuous
community consultation. This demonstrates
that respecting FPIC is not a barrier, but a
pathway to creating more valuable and
resilient projects [14].

FPIC in Practice: More Than a Meeting

So, what does a good FPIC process look like? It’s far
more than just holding a single village meeting and
getting a few signatures.

Leading standards like Verra’s Climate, Community &
Biodiversity (CCB) Standard and the Gold Standard
require a robust, documented process:

1. Stakeholder Mapping: The developer must
identify all relevant communities and sub-groups
that will be affected by the project.

2. Information Sharing: The developer must provide
clear, accessible information about the project long
before it starts. This often involves multiple
meetings, workshops, and using local languages
and visual aids.

3. Consultation: The developer must engage in a
two-way dialogue, listening to the community’s
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concerns, aspirations, and suggestions. The project
design may need to be adapted based on this
feedback.

4. Consent Decision: The community must be given
the time and space to make a collective decision
according to its own traditions. This decision must
be documented.

5. Benefit Sharing: If the community gives its
consent, a clear and fair agreement on how the
benefits of the project (such as revenue from credit
sales, jobs, etc.) will be shared must be established.

6. Grievance Mechanism: A clear and accessible
process must be put in place for community
members to raise concerns or complaints
throughout the project’s life.

This is not a one-off event. It is a process of building a
long-term relationship based on trust and respect. It’s
about recognizing that the community is not a passive
bystander, but a core partner in the project’s success.

In the world of fine wine, the concept of terroir refers to
the unique combination of soil, climate, and human
touch that gives a wine its distinctive character. FPIC
brings this concept to the carbon market. It
acknowledges that a carbon credit is not just a tonne of
CO2; itis a product of a specific place, a specific
ecosystem, and a specific community. A credit from a
project that has ignored the rights of its community is a
wine with a tainted terroir. A credit from a project built
on a foundation of genuine partnership and respect is
one that carries with it a story of social integrity,
making it all the more valuable.
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Chapter 11 in a Nutshell:

e  What is FPIC? Free, Prior, and Informed Consent.
It is the right of indigenous peoples and local
communities to give or withhold their consent to
projects that affect them.

e The Four Pillars: Consent must be Free
(voluntary), Prior (before the project starts),
Informed (based on full transparency), and
represent a collective Consent.

e  Why it Matters: Ignoring FPIC is unethical and a
major business risk, leading to social conflict,
project failure, and reputational damage.

e« FPICin Practice: It's a long-term process of
stakeholder mapping, consultation, benefit sharing,
and establishing grievance mechanisms.

e The Terroir of a Credit: FPIC acknowledges that a
credit’s value is tied to its social impact. A project
that respects community rights produces a higher-
quality, more valuable credit.

References

[13] UN General Assembly. (2007). United Nations
Declaration on the Rights of Indigenous Peoples.
https://www.un.org/development/desa/indigenouspe
oples/declaration-on-the-rights-of-indigenous-
peoples.html

[14] Wildlife Works. (2024). Kasigau Corridor REDD+
Project. https://www.wildlifeworks.com /kasigau-
corridor-redd The Wineries and the Appellation
Authorities

113


https://www.un.org/development/desa/indigenouspeoples/declaration-on-the-rights-of-indigenous-peoples.html
https://www.un.org/development/desa/indigenouspeoples/declaration-on-the-rights-of-indigenous-peoples.html
https://www.un.org/development/desa/indigenouspeoples/declaration-on-the-rights-of-indigenous-peoples.html
https://www.wildlifeworks.com/kasigau-corridor-redd
https://www.wildlifeworks.com/kasigau-corridor-redd




Chapter 12: The Wineries and the
Appellation Authorities
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Every bottle of fine wine comes with a label, and on that
label are two crucial pieces of information: the name of
the winery that produced it and the appellation or
region it comes from (like Napa Valley, Bordeaux, or
Tuscany). The winery is the producer, the one who
crafted the wine. The appellation is the system of rules
and standards that guarantees the wine’s origin, quality,
and authenticity. You trust a Bordeaux wine because
you trust the rigorous French Appellation d’Origine
Controélée (AOC) system that governs it.

Welcome to the architecture of the voluntary carbon
market. In our world, the role of the winery and the
appellation authority is played by a group of critical
organizations known as carbon credit registries and
standards.

These are the institutions that provide the
infrastructure, rulebooks, and quality control for the
entire market. They are the bedrock of trust. Without
them, the market would be a chaotic free-for-all, with
no way to distinguish a real credit from a fake one.
Understanding who they are and what they do is
essential for any carbon connoisseur.

What is a Carbon Credit Registry?

A carbon credit registry is the official record-keeper of
the carbon market. It is a secure, online database that
performs three critical functions:

1. Itlists all registered projects: It’s a public library
of every project that has been validated to its
standard.

2. Itissues the credits: When a project’s emission
reductions are verified, the registry is the one that
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creates the credits, giving each one a unique serial
number.

3. Ittracks the credits: The registry tracks the
ownership of each credit from its birth (issuance)
to its death (retirement). It's the market’s central
accounting ledger.

Think of it as the bank and the land registry for the
carbon world, all rolled into one. It ensures that credits
can’t be double-counted, double-sold, or otherwise
tampered with. Transparency is its core product.

What is a Carbon Credit Standard?

A standard is the rulebook that a registry uses. It sets
out all the requirements for project eligibility,
methodologies for quantifying emissions, and the
procedures for validation, verification, and issuance.
The standard is what defines the quality of the credit.

In most cases, the registry and the standard are run by
the same organization. For example, the organization
Verra manages both the Verified Carbon Standard
(VCS) and the Verra registry. Gold Standard runs the
Gold Standard for the Global Goals and its own registry.
In our wine analogy, this is like the Bordeaux wine
council both writing the rules for what constitutes a
“Bordeaux” wine and also managing the official register
of all Bordeaux vineyards.

The Big Four: The Blue-Chip Wineries of the VCM

While there are dozens of smaller registries, the
voluntary carbon market is dominated by four major
players. These are the blue-chip, established “wineries”
that are responsible for the vast majority of credits
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traded today. According to 2024 market data, the top
four registries account for over 90% of the market [15].

1. Verra (and the Verified Carbon Standard - VCS)

The undisputed heavyweight champion. Verra is
the largest registry in the world by a significant
margin, having issued over 1.3 billion credits since
its inception.

The Standard: The Verified Carbon Standard
(VCS) is the world’s most widely used GHG
crediting program.

The Wine Style: Verra is like a massive, global
wine conglomerate that produces everything from
reliable table wine to premium vintages. It has the
largest number of projects, the widest variety of
project types (especially strong in forestry and
nature-based solutions), and the greatest volume.
Because of its scale, it has faced the most scrutiny,
but it remains the cornerstone of the market.

2. Gold Standard

The boutique winery focused on top-tier quality
and social impact. Established with the backing of
WWF and other environmental NGOs, Gold
Standard has always placed a heavy emphasis on
sustainable development.

The Standard: The Gold Standard for the Global
Goals.

The Wine Style: Gold Standard is like a high-end,
organic, and biodynamic winery. To get its label, a
project must not only demonstrate robust carbon
accounting but also make a measurable
contribution to at least three of the UN’s
Sustainable Development Goals (SDGs). This focus
on “co-benefits” (like improving health, creating
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jobs, or protecting biodiversity) means Gold
Standard credits often command a premium price.

3. American Carbon Registry (ACR)

The oldest private registry in the world.
Founded in 1996, ACR has a long history and deep
expertise, particularly in the North American
market.

The Standard: The American Carbon Registry
Standard.

The Wine Style: ACR is like a historic, well-
respected Napa Valley estate. It is known for its
rigorous scientific standards and has pioneered
innovative methodologies, especially in the US
forestry and agriculture sectors. It is also a major
player in the California compliance market,
bridging the voluntary and mandatory worlds.

4. Climate Action Reserve (CAR)

The other major North American player. Like
ACR, CAR has deep roots in the California market
and is known for its rigorous, conservative
approach.

The Standard: The Climate Action Reserve
Protocol.

The Wine Style: CAR is like another blue-chip
Napa estate, known for its consistency and
reliability. It develops its own detailed, sector-
specific protocols and is highly trusted by buyers
looking for high-quality North American credits. It
often competes directly with ACR for projects in
the US.

Pop-Up: The New World Wineries Beyond
the Big Four, a number of other important
registries are making their mark: -
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Architecture for REDD+ Transactions
(ART): Specializes in large-scale, jurisdictional
forestry programs. - Cercarbono: A growing
player with a focus on Latin America. -
Puro.earth: A niche registry focused
exclusively on high-durability, engineered
carbon removals like biochar and direct air
capture.

The Role of Add-On Standards

To make things a little more complex (this is the wine
world, after all), there are also add-on standards that
can be applied on top of a primary registry’s standard.
These are like special certifications that a wine can earn,
such as “organic” or “sustainably farmed.”

The most important of these is Verra’s own Climate,
Community & Biodiversity (CCB) Standard. A project
that is registered under the VCS can also choose to be
validated against the CCB Standard. To earn the CCB
label, the project must demonstrate exceptional benefits
for local communities and biodiversity. A credit that is
“VCS + CCB” certified is considered a premium credit, as
it has been verified for both its climate and its non-
climate impacts.

These registries and standards are the architects of
trust in the market. They provide the rules, the
oversight, and the transparency that allow billions of
dollars to flow towards climate solutions around the
globe. As a connoisseur, your first step in evaluating a
credit is always to check the label: Who is the registry,
and what standard was it certified against? The answer
will tell you a great deal about the quality you can
expect to find in the bottle.
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Chapter 12 in a Nutshell:

The Market’s Architecture: The VCM is built on a
foundation of registries and standards that provide
the rules and infrastructure for the market.
Registries are the Accountants: They are the
official databases that issue and track every credit,
preventing double counting and ensuring
transparency.

Standards are the Rulebooks: They define the
quality of the credit, setting the requirements for
projects to be eligible.

The Big Four: The market is dominated by four
major players: Verra (the largest), Gold Standard
(focused on co-benefits), and the American Carbon
Registry (ACR) and Climate Action Reserve (CAR)
(both strong in North America).

Add-On Standards: Special certifications like the
CCB Standard can be added on to provide an extra
layer of assurance about a project’s social and
environmental benefits.

References

[15] Climate Focus. (2025). Voluntary Carbon Market
2024 Review. (Data synthesized from the report, which
tracks ten leading standards that comprise the vast
majority of the market). A Tour of the Global Vineyard

122






Chapter 13: A Tour of the Global Vineyard
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Now that you understand the architecture of the
market—the wineries (registries) and the appellation
rules (standards)—it’s time to get to the really fun part:
tasting the wine itself. In the carbon market, this means
exploring the vast and diverse world of project types. If
the registry is the winery, the project type is the grape
varietal. It's what gives a credit its fundamental
character, its flavor profile, and its unique story.

Just as the wine world has its noble grapes—
Chardonnay, Pinot Noir, Cabernet Sauvignon—the
carbon world has its major project categories. Some are
popular and widespread, others are rare and exotic.
Some produce credits that are light, crisp, and
affordable; others yield credits that are complex, robust,
and command a high price.

In this part of the book, we will take a tour of the global
vineyard, exploring each of the major project types in
detail. But first, let’s get a high-level overview of the
landscape.

The Two Great Families of Carbon Credits

All carbon credit projects can be divided into two great
families, two overarching categories that describe how
they achieve their climate benefit. This is the most
fundamental distinction in the carbon world, like the
difference between red and white wine.

1. Avoided Emissions (or Reductions)

This is the classic, traditional style of carbon credit.
Avoided emissions projects generate credits by
preventing greenhouse gases from being released
into the atmosphere in the first place. They reduce
the flow of emissions at the source.
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Think of this as choosing a healthier, lighter meal.
Instead of ordering the rich, heavy steak (the high-
emissions scenario), you choose the fresh, light salad
(the low-emissions project). You have avoided the
negative impact.

Projects in this family include:

« Renewable Energy: Building a wind or solar farm
to replace a coal-fired power plant.

 Forest Conservation (REDD+): Protecting a
rainforest that was at risk of being cut down.

e Methane Capture: Capturing methane from a
landfill or a coal mine and flaring it.

o Efficient Cookstoves: Distributing clean
cookstoves that burn less wood or charcoal.

For many years, this was the only type of credit
available, and it still makes up the majority of the
market. These credits are vital for slowing the rate of
climate change, but they don’t reduce the amount of
CO2 already in the atmosphere.

2. Carbon Removals (or Sequestration)

This is the newer, exciting, and increasingly important
family of carbon credits. Carbon removal projects
generate credits by actively pulling CO2 out of the
atmosphere and storing it in a durable way.

This isn’t about avoiding a heavy meal; it's about going
for a run to burn off the calories you’ve already
consumed. These projects are actively cleaning up the
carbon pollution that is already warming our planet.

Projects in this family include:
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 Reforestation and Afforestation: Planting new
trees that absorb COZ2 as they grow.

e Biochar: Converting biomass into a stable, carbon-
rich charcoal and burying it in soil.

e Direct Air Capture (DAC): Using large machines to
filter CO2 directly from the ambient air and store it
underground.

e« Enhanced Weathering: Spreading crushed rocks
that naturally absorb CO2 from the air.

Carbon removals are seen as essential for achieving true
net-zero. The science is clear that to halt climate change,
we not only have to stop emitting, but we also have to
remove a significant amount of the CO2 we’ve already
put up there. This is why removal credits, especially
those with high durability, are often more expensive
and sought-after.

A Sneak Peek at the Varietals

Over the next several chapters, we will explore the most
important “grape varietals” in the carbon vineyard.
Here’s a preview of what's on the tasting menu:

e  Chapter 14: The Kings of the Forest - REDD+:
We’'ll dive into the world of forest conservation, the
largest and most controversial category of nature-
based credits.

e  Chapter 15: Planting the Future - Reforestation
and IFM: We'll look at projects that are actively
growing new forests and improving the
management of existing ones.

e  Chapter 16: The Power Producers - Renewable
Energy: We'll explore the role of wind, solar, and
hydro projects and the fierce debate around their
additionality.
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e Chapter 17: The Home Heroes - Cookstoves and
Water Filters: We’ll examine community-based
projects that deliver powerful health and social co-
benefits alongside carbon reductions.

e Chapter 18: The Waste Eaters - Landfill Gas and
Methane: We’'ll get our hands dirty and look at
projects that turn waste into a climate solution.

e  Chapter 19: The Industrial Giants - F-Gas and
Nitrous Oxide: We'll explore the powerful, high-
impact credits from projects that destroy some of
the most potent greenhouse gases.

e Chapter 20: The New Alchemists - Biochar and
DAC: We'll venture to the cutting edge of the
market to understand the exciting new
technologies designed to engineer carbon right out
of the sky.

Each of these project types has its own unique
characteristics, its own set of risks and rewards, and its
own place in a diversified climate portfolio. So, grab
your tasting glass. Our tour of the global vineyard is
about to begin.
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Chapter 13 in a Nutshell:

e Project Types are the “Grape Varietals” of the
carbon market, defining a credit’s character.

e The Two Great Families: All credits fall into one
of two categories.

- Avoided Emissions: Preventing GHGs from
entering the atmosphere (e.g., renewable
energy, forest conservation). This is the
traditional and largest category.

- Carbon Removals: Actively pulling CO2 out
of the atmosphere and storing it (e.g.,
reforestation, direct air capture). This is
essential for achieving net-zero.

e ADiverse Vineyard: The market is made up of a
wide range of project types, from nature-based
solutions to industrial processes to cutting-edge
technologies, which we will explore in the coming
chapters.
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We begin our tour of the carbon vineyard in the
deepest, densest, and most majestic part of the forest.
This is the home of the most famous, most voluminous,
and by far the most controversial type of carbon credit:
REDD+.

REDD+ stands for Reducing Emissions from
Deforestation and Forest Degradation, and the “+”
refers to the role of conservation, sustainable
management of forests, and enhancement of forest
carbon stocks. It is the undisputed king of the nature-
based solutions jungle. For years, REDD+ projects have
been the dominant force in the voluntary carbon
market, generating hundreds of millions of credits from
the protection of vast swaths of tropical rainforests.

In our wine analogy, REDD+ is like a classic, old-world
Bordeaux. It's prestigious, it's complex, it has a long
history, and it can be absolutely sublime. But it’s also
fraught with risk. A bad vintage can be disastrous, and
there are many counterfeits on the market. To
appreciate REDD+, you need to be a discerning and
skeptical connoisseur.

What is REDD+?

The concept behind REDD+ is simple and powerful: it is
a mechanism to create a financial incentive for
developing countries to protect their forests. Instead of
cutting down trees for timber, agriculture, or cattle
ranching, landowners and governments are paid to
keep the forests standing, thereby “avoiding” the
massive pulse of carbon emissions that would have
been released from deforestation.

A typical REDD+ project involves identifying a
large area of forest that is under a credible
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threat of deforestation. The project developer
works with the local communities and
government to implement activities that will
reduce this threat. In return, the project is
issued carbon credits for the emissions that
were successfully avoided.

These projects are almost always located in the tropical
forests of the Global South—the Amazon, the Congo
Basin, and Southeast Asia—which are the front lines of
global deforestation.

The Allure of REDD+: Why is it So Popular?

REDD+ has been the king of the market for several key
reasons:

1.

Scale: Deforestation is a massive source of global
emissions, accounting for around 10% of the total.
REDD+ projects can operate at an enormous scale,
protecting hundreds of thousands of acres and
generating millions of credits from a single project.
Cost-Effectiveness: In many cases, protecting a
forest is one of the cheapest ways to achieve a large
volume of emissions reductions.

Co-Benefits: This is the big one. High-quality
REDD+ projects do so much more than just store
carbon. They protect critical habitats for
endangered species, preserve biodiversity, regulate
local weather patterns, ensure clean water
supplies, and provide sustainable livelihoods for
indigenous communities who call the forest home.
A good REDD+ credit is not just a carbon credit; it’s
a biodiversity credit and a social impact credit all in
one.
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The Controversy: The Thorny Problem of REDD+
Additionality

Despite its popularity, REDD+ is a lightning rod for
controversy. The central challenge, which has plagued
these projects for years, comes back to our old friend:
additionality. How do you prove that the forest you
protected was really going to be cut down?

This involves predicting the future, which is a
notoriously difficult business. To calculate the number
of credits a project can issue, the developer must
establish a baseline—a hypothetical scenario of how
much deforestation would have occurred without the
project. This is where things get tricky.

e The Baseline Problem: Early REDD+ projects
were often accused of inflating their baselines.
They would draw a scary-looking graph showing a
rapid rate of future deforestation, allowing them to
claim a huge number of credits, even if the real
threat was much lower. It was like claiming you
were going to drink ten bottles of wine tonight, and
then taking credit for “avoiding” nine of them when
you only drank one.

e The Leakage Problem: As we discussed in
Chapter 9, if you protect one area of forest, what’s
to stop the loggers from just moving to the forest
next door? This is a massive issue for project-level
REDD+.

These issues came to a head in early 2023 with the
explosive investigation by The Guardian, which alleged
that the vast majority of Verra’s rainforest credits were
“phantom credits” based on flawed and inflated
baselines [12]. This investigation, while contested by
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Verra and project developers, caused a crisis of
confidence in the REDD+ market.

The Solution: Moving from Projects to
Jurisdictions

In response to these legitimate criticisms, the market is
undergoing a major evolution. The consensus is that the
best way to solve the baseline and leakage problems for
REDD+ is to move from a project-by-project approach
to a jurisdictional approach.

Instead of drawing a boundary around a single patch of
forest, a jurisdictional REDD+ (J-REDD+) program
operates at the scale of an entire state, province, or even
a whole country. Here’s why this is a game-changer:

o It Solves Leakage: When your project boundary is
the entire jurisdiction, there is nowhere for the
deforestation to “leak” to. Any deforestation that
happens anywhere in the state is accounted for.

o It Creates a More Accurate Baseline: Baselines
are set at the jurisdictional level, often by
comparing the jurisdiction’s historical
deforestation rate to a national or regional average.
This is much more robust and less susceptible to
manipulation than a project-level baseline.

This approach is being championed by new standards
like the Architecture for REDD+ Transactions (ART),
which developed a rigorous standard called TREES
(The REDD+ Environmental Excellence Standard). ART
only issues credits to large-scale government-led
jurisdictional programs. In 2023, Guyana became the
first country to be issued TREES credits for successfully
reducing deforestation at a national level [17].
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Pop-Up: What is a “Nested” Project? The
move to jurisdictional REDD+ doesn’t mean
the end of all project-level activities. The new
model allows for individual projects to be
“nested” within a larger jurisdictional
framework. This allows private sector
investment and activity, but ensures it is all
accounted for under the umbrella of the single,
jurisdiction-wide baseline.

REDD+ is a complex and challenging vintage. It has been
responsible for some of the most significant successes
in the carbon market and also some of its most
damaging failures. For the modern carbon connoisseur,
the key is to be highly discerning. Look for recent
vintages from projects that are nested within a robust
jurisdictional framework. Look for credits certified to
the latest methodologies from Verra or, even better, to
the rigorous jurisdictional standard of ART. And always,
always look for deep and genuine partnerships with the
indigenous and local communities who are the true
kings of the forest.
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Chapter 14 in a Nutshell:

What is REDD+? A mechanism to issue carbon
credits for reducing emissions from deforestation
and forest degradation. It has been the largest
category of nature-based credits.

The Allure: REDD+ can operate at a huge scale, is
cost-effective, and delivers powerful co-benefits for
biodiversity and communities.

The Controversy: REDD+ has been plagued by
problems with additionality, specifically the
challenge of setting a credible baseline for future
deforestation.

The Solution: Jurisdictional REDD+ (J-REDD+).
The market is moving away from individual
projects and towards large-scale programs that
cover an entire state or country. This solves the
leakage problem and allows for much more robust
baselines.

What to Look For: High-quality, modern REDD+
credits are likely to come from projects that are
“nested” within a jurisdictional program certified
to a rigorous standard like ART’s TREES.
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In the last chapter, we explored the world of REDD+, the
art of protecting the ancient, venerable forests that are
already standing. That is the art of preservation. Now,
we turn our attention to a different kind of forestry, one
focused not on preservation, but on creation and
enhancement. This is the world of carbon removals
through forestry.

If REDD+ is about saving the old-world cathedrals of the
forest, this chapter is about planting the new vineyards
and improving the cultivation of the existing ones.
We’re moving from the defensive act of avoiding
emissions to the offensive act of actively pulling CO2 out
of the atmosphere. This is where we start to clean up
the mess we’ve already made.

There are two main “varietals” in this family of credits:
Afforestation/Reforestation (A/R) and Improved
Forest Management (IFM).

Afforestation/Reforestation (A/R): Planting a
New Vineyard

This is the most intuitive form of carbon removal. You
plant trees, they grow, and through the magic of
photosynthesis, they suck CO2 out of the air and store it
in their trunks, branches, leaves, and roots. It’s that
simple. And that complex.

There’s a subtle difference between the two terms:

e Reforestation: Replanting trees in an area that
was recently a forest but has been degraded or
cleared.

e Afforestation: Planting trees in an area that has
not been a forest in recent history (e.g., a degraded
pasture).
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In our wine analogy, this is like discovering a promising
new terroir and planting a brand-new vineyard from
scratch. It's a long-term investment. You don’t get a
harvest in the first year. The young vines need time to
mature. But with patience and care, you can eventually
produce an exceptional vintage.

The S-Curve of Sequestration

A newly planted forest doesn’t remove carbon in a
straight line. It follows a classic S-curve:

1. Establishment Phase (Slow): In the first few
years, the young saplings grow slowly as they
establish their root systems. Carbon removal is
minimal.

2. Growth Phase (Rapid): As the trees mature, they
enter a period of rapid growth, absorbing huge
amounts of CO2 each year. This is the prime
harvesting period for carbon credits.

3. Maturity Phase (Plateau): Eventually, the forest
reaches maturity. The trees’ growth slows, and the
amount of carbon they absorb each year levels off.
The forest is now a massive, stable reservoir of
carbon, but it’s not removing much additional CO2
from the atmosphere.

This long timescale is a key characteristic of A/R credits.
When you buy a credit from a young reforestation
project, you are investing in the future. You are funding
the growth that will deliver a climate benefit for
decades to come.

Pop-Up: Biodiversity Matters! Not all A/R
projects are created equal. A low-quality
project might plant a vast monoculture of a
single, non-native, fast-growing species like
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eucalyptus. While this might sequester carbon
quickly, it can be a disaster for local
biodiversity. A high-quality project, in
contrast, will focus on planting a diverse mix
of native species, helping to restore a
functioning, resilient ecosystem. This is the
difference between a cheap, mass-produced
wine and a thoughtfully crafted field blend.

Improved Forest Management (IFM): The Art of
Better Cultivation

[FM is a more subtle but equally powerful type of
carbon removal project. It takes place not in a newly
planted field, but in an existing, actively managed, or
“working” forest—often a commercial forest that is
used for timber.

IFM projects generate credits by changing the way
the forest is managed to increase the amount of
carbon it stores over time, compared to how it
would have been managed otherwise.

This is the equivalent of an established winery deciding
to upgrade its practices. They were already producing
wine, but they decide to pursue a higher level of quality
and sustainability. They might switch to organic
farming, reduce their water usage, or let their grapes
ripen longer on the vine. The result is a better, more
valuable wine.

Common IFM practices include:

 Extending Rotation Cycles: In a commercial
forest, trees are typically harvested as soon as they
reach a commercially optimal size. An I[FM project

142



might extend the harvest cycle, letting the trees
grow older, bigger, and store more carbon.

e Creating “No-Cut” Zones: Setting aside parts of
the forest as permanent reserves, especially in
ecologically sensitive areas like riverbanks.

* Increasing Stocking Levels: Managing the forest
to support a higher density of healthy trees than
would be typical under a purely commercial model.

The baseline for an I[FM project is the “business as
usual” logging practice in the region. The credits are
issued for the additional carbon that is stored in the
forest above and beyond this baseline.

The Challenges: Patience and Permanence

Both A/R and IFM projects share a common set of
challenges:

e Permanence and Reversal Risk: Like REDD+
projects, these living ecosystems are vulnerable to
fires, pests, and disease. The buffer pool
mechanism is absolutely critical to ensuring the
long-term integrity of these credits.

e Timescale: The climate benefit is not immediate. It
accrues over the long life of the forest. This
requires patience and long-term commitment from
project developers and investors.

e Additionality: For IFM, proving additionality can
be complex. The developer must convincingly
demonstrate that the improved management
practices are not just common practice and are less
profitable than the more aggressive logging
baseline they are replacing.
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Forestry-based removal credits are the rising stars of
the carbon market. They represent a tangible, scalable,
and popular way to actively clean up our atmosphere.
They are the young, promising vintages and the
carefully managed estates that will form the heart of
any serious carbon connoisseur’s cellar. They are an
investment in the future, a bet on the power of nature to
heal itself, with a little help from a well-designed
market.
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Chapter 15 in a Nutshell:

Forestry Removals: Projects that actively pull CO2
from the atmosphere by growing trees.
Afforestation/Reforestation (A/R): Planting new
forests. This is a long-term investment that follows
an S-curve of carbon sequestration.

Improved Forest Management (IFM): Changing
the management of existing working forests to
increase the amount of carbon they store.

The Wine Analogy: A/R is like planting a new
vineyard; IFM is like an existing winery upgrading
its cultivation practices.

Key Challenges: These projects depend on buffer
pools to manage reversal risk, and their climate
benefit accrues over a long timescale.
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We now leave the deep, complex world of the forests
and step into the bright, open fields of the energy sector.
Welcome to the world of renewable energy credits.
For many years, these projects were the bedrock of the
voluntary carbon market. They are the most
straightforward, most easily understood, and most
widely available type of carbon credit.

In our wine analogy, renewable energy credits are the
table wines of the carbon market. They are the simple,
unpretentious, and affordable Pinot Grigios or Merlots
that you can find in any supermarket. They are easy to
produce, easy to understand, and they get the job done.
For a long time, they were the everyday drinking wine
for the corporate world.

But, like a simple table wine, they have also faced a
major challenge: as the market’s palate has become
more sophisticated, many have begun to question their
quality and character.

What is a Renewable Energy Carbon Credit?

The principle is simple. A renewable energy project—
typically a wind farm, a solar park, or a hydroelectric
dam—is built in a region where the electricity grid is
dominated by fossil fuels (like coal or natural gas). By
feeding clean electricity into the grid, the project
displaces the dirty electricity that would have otherwise
been generated. The project earns carbon credits for the
emissions that are thereby avoided.

The calculation is usually straightforward:

Clean Electricity Generated (MWh) x Grid
Emissions Factor (tonnes C02e/MWh) = Tonnes of
CO02e Avoided
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These projects were foundational to the growth of the
VCM because they were easy to scale, the technology
was proven, and the emissions reductions were simple
to measure and verify. There is no complex S-curve or
risk of reversal. A megawatt-hour of clean energy is a
megawatt-hour of clean energy.

The Great Additionality Debate

If it’s so simple, where’s the controversy? It all comes
down to one word: additionality.

As we discussed in Chapter 4, a project is only
additional if it would not have happened without the
revenue from carbon credits. And this is where the
world has changed dramatically for renewable energy.

e ADecade Ago: In 2010, building a large-scale solar
or wind farm was a very expensive proposition,
especially in a developing country. The projects
were often not financially viable on their own. The
revenue from selling carbon credits was critical to
getting these pioneering projects off the ground. In
this era, they were clearly additional.

e  Today: Thanks to massive technological
advancements and economies of scale, the cost of
wind and solar power has plummeted by around
70% and 90% respectively over the past decade
[19]. In most parts of the world today, building a
new solar or wind farm is the cheapest source of
new electricity. They are now highly profitable on
their own, without any need for a carbon credit
subsidy.

This economic reality has created a huge problem for
the additionality of new renewable energy projects. If a
project would have been built anyway because it makes
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perfect financial sense, then it is not additional, and any
credits it issues are essentially worthless from a climate
perspective. They represent no additional benefit to the
atmosphere.

This is the reason why the most rigorous standards, like
the Gold Standard, have largely stopped issuing credits
to new grid-connected wind and solar projects in most
countries. They no longer pass the additionality test.

Pop-Up: The Zombie Credit Problem The
market is still awash with millions of cheap
renewable energy credits from old projects,
some with vintages from 10-15 years ago.
These are often called “zombie credits”
because they are the ghosts of a bygone era.
While the projects may have been additional
when they were first built, buying a 2012
vintage credit today provides no new finance
for climate action. It’s simply rewarding a
project for something it did a decade ago.
High-integrity buyers now avoid these credits
like the plague.

Is There Still a Place for Renewable Energy
Credits?

So, is the table wine of the carbon market finished? Not
entirely. There are still a few scenarios where
renewable energy projects can be considered additional
and play a valuable role:

1. Inthe Least Developed Countries (LDCs): In the
world’s poorest countries, the financial and
political risks can still be so high that even a
profitable technology like solar needs the extra
incentive of carbon finance to attract investment.
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Standards like Gold Standard still support these
projects in these specific regions.

2. Community-Scale Projects: Small, off-grid
projects that bring power to a remote village for
the first time are a different story. These projects
are often not commercially viable and have huge
social co-benefits. Think of a small-scale solar
micro-grid powering a school and a health clinic in
a village that has never had electricity.

3. Innovative Technologies: Projects that involve
newer, less mature renewable technologies (like
geothermal in some regions, or wave power) may
still require carbon finance to get off the ground.

Renewable energy credits have played a vital role in the
history of the carbon market. They helped finance the
first wave of the clean energy transition. But the world
has moved on. The training wheels have come off, and
wind and solar are now ready to compete on their own.

For the modern carbon connoisseur, a renewable
energy credit is a simple, low-cost vintage that should
be approached with extreme caution. It might be
suitable for a company just starting its climate journey
and looking to make a basic contribution. But for any
serious climate claim, the market has moved on to more
complex, more robust, and more clearly additional
vintages. The simple table wines are no longer enough
to impress a sophisticated palate.
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Chapter 16 in a Nutshell:

The Table Wines: Renewable energy credits (from
wind, solar, hydro) are a straightforward and
historically dominant type of credit for avoiding
emissions.

The Additionality Problem: The cost of
renewables has fallen so dramatically that most
new grid-connected projects are now built for
purely economic reasons, meaning they are no
longer additional and the credits are not credible.
The End of an Era: High-integrity standards have
largely stopped crediting new, large-scale
renewable projects in most countries.

Remaining Niches: There is still a role for credits
from projects in the Least Developed Countries,
small community-scale projects, or those using
innovative, less mature technologies.

Buyer Beware: While cheap and abundant, these
credits are now considered low-quality by
discerning buyers and are not suitable for making
strong climate claims.

References

[19] International Renewable Energy Agency (IRENA).
(2023). Renewable Power Generation Costs in 2022.
https://www.irena.org/Publications/2023/Aug/Renew
able-Power-Generation-Costs-in-2022 Small
Interventions, Massive Impact

152


https://www.irena.org/Publications/2023/Aug/Renewable-Power-Generation-Costs-in-2022
https://www.irena.org/Publications/2023/Aug/Renewable-Power-Generation-Costs-in-2022




Chapter 17: Small Interventions, Massive
Impact

SMALL INTERVENTIONS:
Massive Impact

= cx)2

WA~  EMISSIONS CARBON
— N\ ¥

IMPROVED

COOKSTOVE ' ﬂ‘ -
=

1

IMPROVED
COOKSTOVE FILTER

154



We now move from the vast, industrial scale of wind
farms and rainforests to the most intimate of settings:
the family home. Here, in the kitchens and courtyards of
millions of households in the developing world, a quiet
revolution is taking place, powered by some of the most
impactful and compelling projects in the carbon market:
improved cookstoves and water filters.

These are the unsung heroes of the carbon world. They
may not generate the huge volumes of credits that a
REDD+ project can, but their impact on human lives is
profound and immediate. In our wine analogy, these are
the “charity wines.” When you buy a bottle, you're not
just getting a great drink; you're also supporting a
powerful social cause. The story is as important as the
liquid in the glass.

The Problem: A Tale of Two Tragedies

To understand why these projects are so important, you
need to understand the twin tragedies they are
designed to solve.

1. The Cookstove Tragedy: Nearly three billion people
on Earth still cook their daily meals over open fires or
rudimentary stoves, burning solid fuels like wood,
charcoal, animal dung, or coal [20]. This practice has
devastating consequences:

e  Health: The resulting indoor air pollution is a
silent killer. It’s like having a bonfire in your
kitchen. The World Health Organization estimates
that it causes nearly four million premature deaths
each year, primarily among women and children,
from diseases like pneumonia, stroke, and lung
cancer.
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e  Environment: The constant demand for firewood
is a major driver of local deforestation and forest
degradation.

e  Social: Women and girls can spend hours every
day gathering firewood, robbing them of time they
could be spending on education or income-
generating activities.

2. The Water Tragedy: A similar number of people lack
access to safe, clean drinking water. The traditional
method of purifying water is to boil it, which requires
yet more fuel and generates more emissions.

The Solution: Simple Tech, Powerful Results

Carbon finance provides a powerful solution to these
problems. Project developers can generate carbon
credits by distributing simple, life-changing
technologies to households.

Improved Cookstoves

Instead of an open fire, a project provides a family with
a modern, efficient cookstove. These stoves are
designed to burn fuel much more cleanly and efficiently.
This has a triple benefit:

1. Carbon Reduction: By burning less wood or
charcoal, the stove reduces CO2 emissions. The
project earns credits for the fuel that is saved.

2. Health Improvement: The stove produces far less
smoke, dramatically reducing indoor air pollution
and saving lives.

3. Social & Economic Gains: Families save money on
fuel, and women and girls get their time back.
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Water Filters

Instead of boiling water, a project provides a family
with a high-tech water filtration system (like a ceramic
filter or a UV purification device). This also has a triple
benefit:

1. Carbon Reduction: By eliminating the need to boil
water, the project avoids the emissions from
burning fuel. The project earns credits for the
emissions that are avoided.

2. Health Improvement: The filter provides safe,
clean drinking water, preventing waterborne
diseases like cholera and typhoid.

3.  Economic Gains: Families save time and money by
not having to collect fuel and boil water.

The Co-Benefits are the Story

For these project types, the carbon reduction is almost a
secondary benefit. The real story, and the reason these
credits are so highly valued by many buyers, is the
incredible co-benefits. When a company buys a credit
from a cookstove or water filter project, they are not
just buying a tonne of CO2. They are funding a project
that saves lives, empowers women, reduces poverty,
and protects forests.

This is why these projects are a favorite of the Gold
Standard, which was founded on the principle of
certifying projects with strong sustainable development
impacts. A Gold Standard cookstove credit comes with a
guarantee of verified social and health benefits.

Example: A Water Filter Project in
Cambodia A project in Cambodia distributes
locally made ceramic water filters to rural
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households. Before the project, families had to
boil their water using wood, contributing to
the deforestation of local forests. With the
filters, they now have clean water without the
smoke and the emissions. The project
generates carbon credits, and the revenue is
used to subsidize the cost of the filters, create
local jobs in manufacturing and distribution,
and run public health campaigns.

The Challenges: Usage and Additionality

These projects are not without their challenges. The key
to a successful project is ensuring that the new
technologies are actually used, and used correctly, over
the long term.

The Usage Problem: It’s one thing to give
someone a new stove; it's another to convince them
to change the way they’ve been cooking for
generations. A high-quality project must invest
heavily in community education, training, and
follow-up monitoring to ensure the stoves don’t
end up being used as doorstops. Modern projects
are increasingly using remote sensors (IoT devices)
on the stoves to track their actual usage in real
time, providing much more accurate data.
Additionality: The additionality of these projects
is generally strong. The stoves and filters, while
simple, are often too expensive for the end-users to
afford without a subsidy. The carbon finance is
what makes the project viable.

Community-based projects like cookstoves and water
filters represent the heart and soul of the carbon
market. They are a powerful reminder that climate
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action and human development are two sides of the
same coin. For the carbon connoisseur who wants their
investment to tell a powerful human story, these
“charity wines” are an essential part of the collection.
They are a direct investment in a healthier, more
equitable, and more sustainable future.
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Chapter 17 in a Nutshell:

The Home Heroes: Cookstove and water filter
projects are small-scale interventions that have a
massive impact on health, society, and the
environment.

The Problem: Billions of people suffer from the
health impacts of indoor air pollution from open-
fire cooking and a lack of clean drinking water.
The Solution: Carbon finance is used to distribute
efficient cookstoves and water filters, which reduce
fuel consumption and avoid GHG emissions.
Co-Benefits are Key: The primary appeal of these
credits is their powerful, verifiable co-benefits,
such as saving lives, empowering women, and
reducing poverty.

Challenges: The main challenge is ensuring the
long-term usage of the new technologies, which
requires deep community engagement and robust
monitoring.
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Chapter 18: Turning Garbage into Gold
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Our tour of the carbon vineyard now takes us to a less
glamorous, but critically important, location: the local
dump. It may not have the majesty of a rainforest or the
high-tech appeal of a solar farm, but the world’s
landfills, coal mines, and agricultural operations are a
massive source of a particularly potent greenhouse gas:
methane (CH4).

Projects that capture and destroy this methane are the
waste-eaters of the carbon market. They take a
powerful pollutant that would have been released into
the atmosphere and turn it into a valuable climate
solution. In our wine analogy, these projects are like a
good grappa or brandy. They are made by distilling the
leftovers of the winemaking process (the pomace),
turning what would have been waste into a potent and
valuable spirit.

The Power of Methane

As we learned in Chapter 2, methane is a climate super-
pollutant. Over a 100-year period, it is about 28 times
more powerful at trapping heat than CO2. This means
that preventing one tonne of methane from entering the
atmosphere is equivalent to preventing 28 tonnes of
CO2. This high GWP is what makes methane capture
projects so attractive from a carbon finance perspective.
A project that captures a relatively small amount of
methane can generate a large number of carbon credits.

There are three main “distilleries” for these types of
credits:

1. Landfill Gas Projects
2. Coal Mine Methane Projects
3. Agricultural Methane Projects
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1. Landfill Gas (LFG) to Energy

When organic waste (like food scraps, paper, and yard
trimmings) decomposes in a landfill, it does so in an
oxygen-free environment, a process that produces a
cocktail of gases, about 50% of which is methane. For
decades, most landfills simply vented this potent gas
directly into the atmosphere.

A landfill gas project is a simple but brilliant solution. It
involves drilling a series of wells into the landfill and
using a vacuum system to suck out the gas. The
captured gas is then typically used in one of two ways:

e  Flaring: The gas is burned in a controlled flare.
This converts the methane (CH4) into carbon
dioxide (CO2). While this still releases CO2, it is far
less damaging than releasing the methane directly.
The project earns credits for the difference in
warming potential between the methane destroyed
and the CO2 created.

e  Waste-to-Energy: Even better, the captured gas
can be piped to a generator or a boiler and used to
create electricity or heat, displacing the need for
fossil fuels. This creates a double benefit:
destroying the methane and creating renewable
energy.

2. Coal Mine Methane (CMM)

Methane is also found in underground coal seams.
During mining operations, this methane is released into
the atmosphere, both for safety reasons (to prevent
explosions) and as a byproduct of the mining itself. This
is a major source of emissions from the fossil fuel
industry.
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Similar to landfill gas projects, a CMM project captures
this methane before it can escape. The captured gas can
then be flared or, if the concentration is high enough,
used to generate electricity to power the mine or sell to
the grid.

3. Agricultural Methane

The agriculture sector is another huge source of
methane, primarily from two areas:

e Livestock Manure: Large-scale livestock
operations, like dairy farms and pig farms, produce
enormous quantities of manure. When this manure
is stored in liquid form in large lagoons, it
decomposes and releases methane.

e Rice Paddies: The flooded conditions of rice
paddies create a perfect environment for methane-
producing bacteria.

Projects in this sector use a technology called an
anaerobic digester. The manure is collected and
placed in a large, sealed tank (the digester). In the
absence of oxygen, bacteria break down the manure and
produce biogas, which is about 60% methane. This
biogas can then be used to generate heat or electricity
for the farm. The remaining solid waste can be used as a
high-quality, organic fertilizer.

The Additionality Question: A Shifting Landscape

Like renewable energy projects, the additionality of
methane capture projects has been a topic of debate. In
many developed countries, regulations now require
landfills and coal mines to capture their methane
emissions for safety and environmental reasons. If a
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project is legally required to capture the gas, it is not
additional and cannot claim credits.

However, in many developing countries and emerging
economies, these regulations do not exist, or the cost of
the capture technology is a significant financial barrier.
In these contexts, carbon finance can still be the critical
factor that makes these projects possible.

Pop-Up: The Perverse Incentive Argument
Critics have sometimes argued that CMM
projects create a perverse incentive for coal
mining to continue. The argument is that by
making mining more profitable (through the
sale of credits), these projects could prolong
the life of an industry that needs to be phased
out. High-quality standards address this by
ensuring that the credits are only for capturing
methane from existing or already-planned
mines, not for encouraging new ones.

Methane capture projects are the workhorses of the
carbon market. They are not as glamorous as protecting
a rainforest or as futuristic as direct air capture, but
they are a proven, effective, and cost-efficient way to
tackle a major source of global warming. They are a
perfect example of the market’s ability to find a financial
opportunity in what would otherwise be just a load of
garbage.
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Chapter 18 in a Nutshell:

The Waste Eaters: Methane capture projects turn
a potent greenhouse gas into a valuable climate
asset.

The Power of Methane: Because methane (CH4) is
~28 times more potent than COZ2, projects that
capture it can generate a large number of credits.
The Main Sources: The most common project
types are:

- Landfill Gas: Capturing and burning or
using the methane from decomposing
garbage.

- Coal Mine Methane: Capturing the
methane released during coal mining.

- Agricultural Methane: Using anaerobic
digesters to capture methane from livestock
manure.

Additionality is Key: The credibility of these
projects depends on whether they are additional.
In many developing countries where regulations
are lax, carbon finance is still essential to make
them happen.
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Chapter 19: The Super-Potent Spirits
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Our journey through the carbon vineyard has so far
focused on the big, well-known varietals: the CO2 from
forests and energy, the methane from waste. Now, we
venture into a more obscure but incredibly potent
corner of the market. This is the world of industrial
gases—specifically, fluorinated gases (F-gases) and
nitrous oxide (N20).

These are not the everyday table wines of the carbon
market. They are the rare, super-potent, high-proof
spirits. A project that destroys even a small amount of
these gases can generate a colossal number of carbon
credits. They are the industrial giants of the VCM,
offering some of the most cost-effective and permanent
emissions reductions available.

The Super-Pollutants

As we learned in Chapter 2, F-gases and N20 have
exceptionally high Global Warming Potentials (GWPs):

e Nitrous Oxide (N20): With a GWP of around 265,
it's a powerful and long-lived gas. A major source is
the industrial production of nitric acid (for
fertilizers) and adipic acid (for nylon).

e Fluorinated Gases (F-gases): These are a family
of man-made gases used in refrigeration, air
conditioning, and manufacturing. Their GWPs are
astronomical.

-  HFCs (Hydrofluorocarbons): GWPs in the
thousands. HFC-23, a byproduct of
refrigerant production, has a GWP of over
14,000.
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-  PFCs (Perfluorocarbons): GWPs in the
thousands.

- SF6 (Sulfur Hexafluoride): GWP of
23,500. Used in the electricity industry.

Destroying one tonne of HFC-23 is equivalent to
preventing over 14,000 tonnes of CO2 from entering the
atmosphere. This incredible potency is what makes
these projects so powerful.

How the Projects Work: Simple Destruction

The projects themselves are usually straightforward.
They involve installing a piece of equipment—typically
a thermal oxidizer or a catalytic converter—at an
industrial facility to capture and destroy these gases
before they can be released.

o N20 Abatement: At a nitric acid plant, an
abatement unit is installed in the exhaust stack. It
heats the waste gas stream to a very high
temperature, which breaks down the N20 into
harmless nitrogen and oxygen.

e« HFC-23 Abatement: At a plant producing HCFC-22
(a refrigerant), the waste stream contains HFC-23.
A thermal oxidizer captures and destroys this HFC-
23.

These projects are purely technical. There are no
complex ecosystems or community dynamics to
manage. The emissions reductions are easy to measure,
the technology is reliable, and the permanence is 100%.
Once the gas is destroyed, it's gone forever. There is no
reversal risk.
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The Controversy: Are They Too Good to Be True?

Given their power and simplicity, you might think these
credits would be the most celebrated in the market. But,
like many things in the VCM, they have been dogged by
controversy, centered on the thorny issue of
additionality and perverse incentives.

The HFC-23 Story: A Cautionary Tale

The most famous controversy surrounds HFC-23
projects. HFC-23 is a waste byproduct of producing
HCFC-22, a refrigerant that is being phased out under
the Montreal Protocol (the treaty that saved the ozone
layer). For many years, factories could generate huge
profits by:

1.  Producing HCFC-22.
2. Capturing the resulting HFC-23 waste gas.

3. Generating a massive number of carbon credits
from its destruction.

Critics argued that the revenue from the carbon credits
was so enormous that it created a perverse incentive
to produce more HCFC-22 just to be able to destroy the
HFC-23 waste and cash in on the credits. In some cases,
the carbon credit revenue was worth more than the
primary product itself. It was like a winery making a
fortune not by selling its wine, but by selling the
“service” of recycling its empty bottles.

This led to a major crisis of confidence. In 2013, the
major carbon standards, under pressure from
regulators and the market, effectively banned new HFC-
23 projects from being registered. The party was over.
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The N20O Debate

A similar, though less extreme, debate has occurred
around N20 projects at adipic and nitric acid plants. The
abatement technology is relatively cheap to install and
operate. Critics argue that for any new industrial plant
built today, this technology should be considered
standard practice and therefore not additional. Why
should a company get paid (via carbon credits) to do
something that is a basic part of being a responsible
operator?

As aresult, the eligibility of these projects is now much
stricter. High-quality standards will typically only credit
N20 projects at existing plants in developing countries
where there is no regulation requiring abatement and
where the plant can demonstrate a clear financial
barrier to installing the technology without carbon
finance.

The Place for Industrial Giants

Despite the controversies, industrial gas projects still
have a place in a diversified carbon portfolio, provided
they are from the right vintage and of the right quality.

e  High Integrity: When they are genuinely
additional, these credits are of exceptionally high
quality. The reductions are permanent, easily
measured, and have no risk of leakage or reversal.

e Cost-Effectiveness: Because they generate so
many credits per tonne of gas destroyed, they are
often one of the most cost-effective ways to achieve
a large volume of emissions reductions.

e No Co-Benefits: The major drawback is that these
projects offer virtually no co-benefits. They don’t
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protect biodiversity or support local communities.
They are a pure, clinical, technical climate fix.

For the carbon connoisseur, an industrial gas credit is
like a pure, high-proof, unaged grain spirit. It's not
complex, it has no subtle notes of terroir, and it won’t
win any awards for its heartwarming story. But it is
incredibly potent, it does its job with 100% efficiency,
and it can be a very cost-effective part of a blended
portfolio. It’s the industrial-strength solution for an
industrial-scale problem.
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Chapter 19 in a Nutshell:

The Super-Potent Spirits: Projects that destroy
industrial gases like F-gases (e.g., HFC-23) and
nitrous oxide (N20) are incredibly powerful due to
the very high GWP of these gases.

How They Work: They use simple, proven
technology (like thermal oxidizers) to capture and
destroy these gases at industrial facilities.

The Controversy: These projects have been
criticized for creating perverse incentives. The
revenue from HFC-23 credits, for example, was so
high that it may have encouraged overproduction
of the primary chemical.

Strict Additionality: As a result, the rules for these
projects are now very strict. They are typically only
eligible at existing plants in developing countries
where there is no regulation requiring the
abatement technology.

The Verdict: When genuinely additional, these
credits are high-quality, permanent, and cost-
effective, but they offer no social or environmental
co-benefits. They are a pure, technical climate fix.
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We have reached the final destination on our tour of the
carbon vineyard. We have tasted the old-world classics,
the everyday table wines, and the potent industrial
spirits. Now, we arrive at the futuristic, high-tech,
experimental winery at the edge of the world. This is
the home of the engineered carbon removals.

These are the new alchemists of the carbon market.
They are not content to work with nature as it is; they
seek to enhance and accelerate it, or even to bypass it
altogether. They are developing technologies with a
single, audacious goal: to build machines and processes
that can suck CO2 directly out of the atmosphere and
lock it away for centuries or millennia. In our wine
analogy, these are the molecular gastronomists of the
wine world, using centrifuges and liquid nitrogen to
deconstruct and reinvent what a wine can be.

This is the cutting edge of the carbon market, and it’s
where a huge amount of investment and excitement is
currently focused. Let’s meet the two leading figures in
this new school of alchemy: Biochar and Direct Air
Capture (DAC).

Biochar: The Ancient Art, Modernized

Biochar is a fascinating blend of ancient agricultural
practice and modern climate science. It is essentially a
very stable, high-carbon form of charcoal.

It's produced by heating organic waste—things like
agricultural residues (corn stalks, nut shells), wood
waste, or even manure—to a very high temperature in a
low-oxygen environment. This process is called
pyrolysis. Pyrolysis drives off the volatile gases and
leaves behind a solid material that is almost pure
carbon. This is biochar.
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How is it a Carbon Removal?

When a plant grows, it absorbs CO2 from the
atmosphere. If that plant dies and decomposes
naturally, most of that CO2 is released back into the
atmosphere. The biochar process interrupts this cycle.
By converting the plant biomass into stable biochar, the
carbon that the plant absorbed is locked into a solid
form. When this biochar is then buried or incorporated
into agricultural soils, that carbon is effectively taken
out of circulation for a very long time.

e Durability: High-quality biochar is incredibly
stable. It resists decomposition and can keep its
carbon locked away in the soil for many hundreds,
or even thousands, of years. It is a highly durable
form of carbon removal.

e  Co-Benefits: Biochar also has significant
agricultural co-benefits. When added to soil, it can
improve water retention, reduce the need for
fertilizer, and boost crop yields. It’s a rare win-win-
win: a climate solution, a waste management
solution, and a soil amendment.

Direct Air Capture (DAC): The Ultimate Machine

If biochar is about working with the natural carbon
cycle, Direct Air Capture is about building a machine to
do the job directly. DAC is exactly what it sounds like: a
technology that uses chemical and physical processes to
capture CO2 directly from the ambient air.

Think of it like a giant air filter for the planet. A DAC
facility uses huge fans to pull in vast quantities of air.
The air is passed over a special material—either a liquid
solvent or a solid sorbent—that is designed to
chemically bind with the CO2 molecules. Once the
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material is saturated with CO2, it is heated, which
releases the CO2 in a pure, concentrated stream. This
pure COZ2 can then be permanently stored.

Storage: The Final Resting Place

Capturing the COZ2 is only half the battle. It then needs
to be stored in a way that ensures it will not leak back
into the atmosphere. The most common and secure
method is geological sequestration.

The concentrated CO2 is compressed into a liquid-like
state and injected deep underground (typically more
than 1 kilometer deep) into porous rock formations,
such as saline aquifers or depleted oil and gas
reservoirs. These formations are capped by a layer of
impermeable rock, which acts as a permanent seal. The
CO2 is effectively locked away for millions of years. This
is the highest possible level of durability.

Example: The Orca Plant in Iceland The
world'’s first and largest commercial DAC
plant, Orca, was opened by the Swiss company
Climeworks in Iceland in 2021. It uses a
modular system of “collector containers” to
capture CO2 from the air. The captured CO2 is
then mixed with water and injected into the
volcanic basalt rock formations deep beneath
the plant. The CO2 reacts with the basalt and
mineralizes—it literally turns to stone—
providing a permanent and verifiable form of
carbon removal [25].

The Challenge: Cost and Scale

These engineered removal technologies are incredibly
exciting, but they face one enormous challenge: cost.
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Pulling a tiny concentration of CO2 (just 0.04% of the
air) out of the atmosphere is a difficult and energy-
intensive process.

e Biochar credits currently sell for around $80 -
$200 per tonne.

o DAC credits are in another league entirely, with
prices ranging from $300 to over $850 per tonne.

This is orders of magnitude more expensive than a
traditional avoided emissions credit. However, the price
is expected to come down significantly as the
technologies scale up and become more efficient.

The Market: A Bet on the Future

Despite the high cost, there is a huge and growing
demand for these high-durability, engineered removal
credits. Why?

1. The Need for Neutralization: The science is clear
that to reach true net-zero, we will need to
neutralize any residual emissions that are
impossible to abate. This can only be done with
permanent carbon removals. Companies with
ambitious net-zero targets are buying these credits
today to prepare for their future needs.

2. Catalyzing a New Industry: Forward-thinking
companies (led by tech giants like Microsoft, Stripe,
and Shopify) are buying large volumes of these
expensive credits as a way to invest in the future.
Their purchases are providing the critical early-
stage revenue that companies like Climeworks
need to refine their technology, build new plants,
and drive down the cost curve. It's a bet on
innovation.
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Engineered removals are the future of the carbon
market. They are the high-tech, high-cost, high-integrity
solution that will be essential for finally balancing the
Earth’s carbon budget. For the carbon connoisseur,
these are the most exclusive, investment-grade wines in
the cellar. They are expensive and rare today, but they
are a critical investment in the vintages of tomorrow.
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Chapter 20 in a Nutshell:

The New Alchemists: Engineered removal
technologies are designed to pull CO2 directly from
the atmosphere and store it permanently.
Biochar: A stable, carbon-rich charcoal made from
organic waste. It locks carbon away in soil for
hundreds of years and has agricultural co-benefits.
Direct Air Capture (DAC): A technology that uses
machines to filter CO2 from the air, which is then
permanently stored underground (geological
sequestration).

The Challenge: Cost. These technologies are
currently very expensive, with credits costing
hundreds of dollars per tonne.

The Market: Demand is growing rapidly from
companies with net-zero targets who need
permanent removals to neutralize their residual
emissions and who want to invest in scaling up the
climate solutions of the future.
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Chapter 21: The New Sheriffs in Town
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For much of its history, the voluntary carbon market
was the Wild West. It was a sprawling, unregulated
frontier with a dizzying array of project types,
standards, and claims. This lack of clear, centralized
governance led to confusion, criticism, and a crisis of
confidence. Buyers didn’t know who to trust, and the
market was rife with the greenwashing and phantom
credits we’ve discussed.

But the Wild West days are over. Over the past few
years, two powerful new “sheriffs” have ridden into
town, determined to bring law and order to the frontier.
They are the Integrity Council for the Voluntary
Carbon Market (ICVCM) and the Voluntary Carbon
Markets Integrity Initiative (VCMI).

These two bodies are the twin pillars of the new, high-
integrity architecture of the VCM. They are not
registries or standards themselves; they are meta-
governance bodies, designed to sit above the existing
players and provide a clear, consistent, and credible
framework for the entire market. Understanding their
roles is like understanding the new federal laws that
now govern all the wineries and appellations. They are
the new rule of the land.

The Two Sides of the Integrity Coin

It’s crucial to understand that ICVCM and VCMI are
separate organizations with distinct but complementary
missions. They are two sides of the same integrity coin:

e ICVCM focuses on the SUPPLY side: It is
concerned with the quality of the carbon credits
themselves.
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e  VCMI focuses on the DEMAND side: It is
concerned with the integrity of the claims that
companies make when they use those credits.

Think of it this way: ICVCM is the authority that ensures
the wine in the bottle is of high quality. VCMI is the
authority that ensures the label on the bottle makes an
honest claim about that wine.

ICVCM: The Global Benchmark for Credit Quality

The Integrity Council for the Voluntary Carbon Market
(ICVCM) was established with a single, clear mission: to
create a global benchmark for high-quality carbon
credits. Its goal is to make it easy for buyers to identify
which credits are the real deal.

To do this, the ICVCM has established the Core Carbon
Principles (CCPs). The CCPs are a set of ten
fundamental principles that represent the essential
elements of a high-quality carbon credit. They cover
governance, emissions impact (including additionality
and permanence), and sustainable development. They
are, in essence, a distillation of all the best practices we
have discussed in this book.

The CCP Label: The Seal of Approval

The ICVCM’s most important function is to act as a
global assessor. It is in the process of evaluating the
different carbon credit standards (like Verra and Gold
Standard) and the different project categories against
the CCPs. A standard or a project category that meets
the threshold will be deemed “CCP-eligible.”

Credits from these eligible categories will be allowed to
carry the CCP label. This label is intended to be a
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simple, clear, and trusted seal of approval. It’s like a “95-
point rating” from the world’s most respected wine
critic. When a buyer sees the CCP label, they can be
confident that the credit is of high integrity, without
having to be an expert on the nuances of different
methodologies.

As of mid-2024, the ICVCM has approved its first set of
methodologies, covering a range of project types. The
first CCP-labeled credits are expected to hit the market
in late 2024 or early 2025. This is a watershed moment
for the market. The CCP label is expected to create a
clear price premium for high-quality credits and to
marginalize those that do not make the grade.

VCMI: The Rulebook for Credible Claims

The Voluntary Carbon Markets Integrity Initiative
(VCMI) tackles the other side of the equation: how do
companies use these credits to make credible claims?

As we saw in Chapter 10, the world of corporate climate
claims has been a minefield of greenwashing, with
vague and misleading terms like “carbon neutral” being
widely abused. The VCMI's Claims Code of Practice
was created to clean up this mess.

The Claims Code: A Four-Step Process

The Claims Code provides a clear, step-by-step guide for
companies to make credible, transparent claims about
their use of carbon credits. The process is as follows:

1. Meet the Foundational Criteria: Before a
company can make any claim, it must first
demonstrate that it is doing its homework. This
includes maintaining a public GHG inventory,
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setting science-based targets for its own emissions
reductions, and demonstrating that it is on track to
meet those targets.

Choose a Claim: Once the foundational criteria are
met, the company can choose to make one of three
tiered claims:

- VCMI Silver: The company must purchase
and retire high-quality carbon credits equal
to at least 20% of its remaining emissions.

- VCMI Gold: The company must purchase
and retire credits equal to at least 60% of its
remaining emissions.

- VCMI Platinum: The company must
purchase and retire credits equal to 100%
or more of its remaining emissions.

Purchase High-Quality Credits: The credits used
for these claims must be of high quality. The VCMI

will align its definition of a high-quality credit with
the ICVCM’s CCP label.

Report Transparently: The company must report
on its progress and its claims in a transparent and

standardized way.

This framework is a game-changer. It effectively kills
the simplistic and misleading concept of “carbon
neutrality” and replaces it with a nuanced, tiered
system that clearly signals a company’s level of
ambition. It links the use of carbon credits directly to a
company’s own internal decarbonization progress,
ensuring that credits are used to supplement, not
substitute, real climate action.
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The New Architecture

The arrival of ICVCM and VCMI has fundamentally
reshaped the architecture of the voluntary carbon
market. They provide the clear, consistent, and credible
governance that was so desperately needed.

e  For Buyers: The CCP label will make it easy to find
and purchase high-integrity credits.

e  For Companies: The VCMI Claims Code provides a
clear and trusted roadmap for making credible
climate claims and avoiding the charge of
greenwashing.

e  For the Market: Together, they will create a “race
to the top,” driving investment towards the
highest-quality projects and building the trust and
confidence needed for the market to scale.

The sheriffs are in town, and they have brought a new
rule of law. The future of the carbon market will be one
of integrity, transparency, and real, verifiable climate
impact.
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Chapter 21 in a Nutshell:

The New Sheriffs: The ICVCM and VCMI are two
new, independent governance bodies that are
bringing integrity and order to the VCM.

Two Sides of a Coin: ICVCM focuses on the supply
of high-quality credits. VCMI focuses on the
demand side and the integrity of corporate claims.
ICVCM and the CCPs: The ICVCM has established
the Core Carbon Principles (CCPs) as a global
benchmark for credit quality. Credits that meet this
standard will get a “CCP label.”

VCMI and the Claims Code: The VCMI’s Claims
Code of Practice provides a rulebook for credible
corporate claims, replacing “carbon neutrality”
with a tiered Silver, Gold, and Platinum system.
The High-Integrity Future: Together, these two
initiatives are creating a new, high-integrity
architecture for the market that will build trust and
channel finance to the best projects.
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We have spent most of our journey in the bustling,
innovative, and sometimes chaotic world of the
voluntary carbon market. This is the world where
companies, organizations, and individuals choose to buy
carbon credits to meet their own climate goals. But
there is another, parallel universe in the carbon cosmos:
the world of compliance markets, governed by
international treaties and national laws.

The most important piece of architecture in this
universe is Article 6 of the Paris Agreement. If the
VCMI and ICVCM are the new sheriffs of the voluntary
market, Article 6 is the constitutional law for the global,
government-to-government carbon market. It is the
official rulebook that will allow countries to trade
carbon credits with each other to meet their national
climate targets.

While it may seem distant and technical, Article 6 is
hugely important for the voluntary market. Its rules and
infrastructure will shape the future of carbon trading
for everyone. In our wine analogy, if the voluntary
market is the world of private wineries and collectors,
Article 6 is the system of international trade law and
import/export regulations that governs how wine
moves between countries. You can’t ignore it.

What is Article 6?

The Paris Agreement, signed in 2015, is the global
treaty that commits nearly every country in the world
to reducing its emissions. Each country has submitted
its own national climate plan, known as a Nationally
Determined Contribution (NDC).

Article 6 is the part of the agreement that provides a
framework for countries to cooperate with each other
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to achieve their NDCs. It allows for the international
trade of carbon credits, or what it calls “Internationally
Transferred Mitigation Outcomes” (ITMOs).

There are two key parts to Article 6:

e Article 6.2: This provides a framework for
countries to trade ITMOs directly with each other
on a bilateral basis. For example, Switzerland could
pay for a solar farm in Ghana. The resulting
emissions reductions could be transferred to
Switzerland to help it meet its NDC, as long as both
countries agree and the trade is properly
accounted for.

e Article 6.4: This establishes a new global,
centralized carbon market, supervised by a UN
body. This market will create and certify its own
brand of high-quality carbon credits (sometimes
called “A6.4ERs”) that can be bought and sold by
countries, companies, and even individuals.

The Crucial Role of Corresponding Adjustments

The absolute, non-negotiable foundation of Article 6 is
the principle of avoiding double counting. As we
discussed in Chapter 9, if one country sells an emission
reduction to another, they can’t both claim it.

Article 6 solves this with the mechanism of a
corresponding adjustment. If Ghana sells one tonne of
CO2 reduction to Switzerland, Ghana must add one
tonne back to its national emissions inventory.
Switzerland then gets to subtract that tonne from its
inventory. The accounting is balanced. The single
reduction is only counted once, by the buyer.
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This is the key feature that makes an ITMO the gold
standard of accounting integrity. It is a credit that has
been “blessed” by the host country government and is
backed by a transparent, internationally recognized
accounting mechanism.

How Does Article 6 Affect the Voluntary Market?

This is the billion-dollar question. For years, the
voluntary market and the compliance world of the Paris
Agreement operated in separate silos. That is about to
change. The rules of Article 6 will have a profound
impact on the VCM in several ways:

1. The Demand for Corresponding Adjustments:
Some buyers in the voluntary market, especially
those who want to make the strongest possible
climate claims (like airlines, who operate under a
separate international climate agreement called
CORSIA), are now demanding that the credits they
buy come with a corresponding adjustment. They
want to be sure that the host country is not also
claiming the benefit of the credit.

2. The Creation of a “Two-Tier” Market: This has
led to the emergence of a potential two-tier
market:

- Tier 1: ITMOs / Adjusted Credits: High-
priced credits that come with a
corresponding adjustment, suitable for use
towards binding targets or the most
ambitious corporate claims.

-  Tier 2: Unadjusted Credits: Lower-priced
credits that do not have a corresponding
adjustment. These credits can still be used
for a company’s BVCM contributions, but
the claim must be different. The company
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cannot claim to have “neutralized” its
emissions, but rather to have “contributed
to” climate action in the host country.

3. Infrastructure and Capacity Building: The
development of the Article 6 infrastructure—the
registries, the accounting rules, the government
bodies—will strengthen the overall capacity for
carbon market activities in many developing
countries. This will have a positive spillover effect
on the quality and reliability of projects in the
voluntary market.

Pop-Up: The Authorization Dilemma For a
voluntary market credit to be converted into
an ITMO, it must be “authorized” by the host
country government. This has created a major
new process for project developers. They must
now engage directly with governments to seek
this authorization. Many governments are still
in the process of figuring out their national
Article 6 strategy and deciding which types of
projects they are willing to authorize.

The Future is Integrated

The long-term vision is for a more integrated global
carbon market, where the voluntary market and the
compliance market can work together seamlessly. The
Article 6.4 mechanism, for example, is being designed to
learn from the lessons of the VCM and to potentially
allow for the transition of high-quality voluntary market
projects into its system.

Article 6 is compley, it is political, and the final details
are still being hammered out in the international
climate negotiations. But its direction of travel is clear.

197



It is creating a new, high-integrity foundation for
international carbon trading.

For the carbon connoisseur, this means that a new,
ultra-premium category of wine is coming to the
market: the government-authorized, internationally-
certified ITMO. It will be the Grand Cru of the carbon
world, offering the highest possible level of accounting
integrity. And its arrival will lift the quality and the
standards for the entire vineyard.
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Chapter 22 in a Nutshell:

What is Article 6? The section of the Paris
Agreement that provides the rulebook for
countries to trade carbon credits (ITMOs) with
each other to meet their national climate targets
(NDCs).

The Key Mechanism: Corresponding
Adjustments. To prevent double counting, when a
country sells a credit, it must make a
“corresponding adjustment” to its national
emissions inventory. This ensures the reduction is
only counted once.

Impact on the VCM: Article 6 is creating a new,
premium tier of credits that are “authorized” by
host countries and come with a corresponding
adjustment. This is leading to a two-tier market.
The Future is Integrated: Article 6 will raise the
bar for accounting integrity across the board and
will lead to a more integrated global carbon market
where voluntary and compliance systems can work
together.
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In our journey through the carbon market, we have
seen how companies are using carbon credits to
contribute to climate action. But this is only one half of
the story. The other, more important half is what
companies are doing to reduce their own emissions. The
most credible and widely recognized framework for this
internal decarbonization journey is the Science Based
Targets initiative (SBTi).

The SBTi is the North Star of corporate climate action. It
is the organization that tells companies how far and
how fast they need to go to align their business with the
goals of the Paris Agreement. It is the ultimate authority
on what constitutes a credible corporate climate target.
And its rules have a profound impact on how companies
are allowed to use carbon credits.

What is the Science Based Targets initiative
(SBTi)?

The SBTi is a partnership between several major
environmental NGOs, including the World Resources
Institute (WRI), the World Wide Fund for Nature
(WWF), and the UN Global Compact. Its mission is to
drive ambitious climate action in the private sector by
enabling companies to set science-based emissions
reduction targets.

A “science-based target” is a target to reduce
greenhouse gas emissions that is in line with what the
latest climate science says is necessary to limit global
warming to 1.5°C above pre-industrial levels.

The SBTi does two main things:
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1. Itsets the standards: It develops the
methodologies and criteria for what constitutes a
valid science-based target.

2. Itvalidates the targets: Companies can submit
their targets to the SBTi for an independent, third-
party validation. If the target meets the criteria, it is
officially approved and listed on the SBTi website.
This validation provides a crucial seal of approval.

The Corporate Net-Zero Standard: The Gold
Standard for Targets

In 2021, the SBTi launched its flagship framework: the
Corporate Net-Zero Standard. This is the world’s first
and only framework for corporate net-zero target
setting in line with climate science. It provides a clear,
consistent, and science-based definition of what “net-
zero” means for a company.

According to the Standard, for a company to reach net-
zero, it must achieve two things:

1. Deep Decarbonization: The company must
reduce its Scope 1, 2, and 3 emissions by at least
90% by no later than 2050. This is the primary,
non-negotiable goal.

2. Neutralization: The company must neutralize its
remaining, residual emissions (the final 10% or
less that are technologically impossible to abate)
with permanent carbon removals.

The Critical Role of Carbon Credits in the Net-Zero
Standard

The Net-Zero Standard is very clear and very strict
about the role of carbon credits:
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e Carbon credits CANNOT be used to meet your
science-based targets. A company cannot buy
credits and count them as part of its 90%
reduction. The reduction must come from within
its own value chain.

e Carbon credits CAN be used for two specific
purposes:

1. Beyond Value Chain Mitigation (BVCM):
On the journey to net-zero, companies are
encouraged to invest in high-quality carbon
credits as a way to contribute to global
climate action in addition to their own
internal reductions. This is the “and”
strategy we discussed in Chapter 6.

2. Neutralization: Once a company has
achieved its 90% reduction, it MUST use
permanent carbon removals to neutralize its
final, residual emissions. This is the only
way to officially claim to have reached the
state of net-zero.

This is a critical distinction. The SBTi has effectively
separated the world of carbon credits into two
categories for the purpose of a net-zero claim:

e Avoided emissions credits (like REDD+ or
renewable energy): These can be used for BVCM
on the journey to net-zero.

e Permanent removal credits (like DAC or
biochar): These are the only type of credit that can
be used for the final neutralization at the net-zero
end state.

Pop-Up: The 2024 BVCM Controversy In
April 2024, the SBTi’s board of trustees
released a statement suggesting they might
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relax the rules and allow companies to use
some carbon credits (specifically,
environmental attribute certificates) to meet
their Scope 3 emissions reduction targets. This
caused a massive uproar among the SBTi’s
staff and the broader climate community, who
argued that it would undermine the integrity
of the “science-based” promise and create a
loophole for companies to avoid the hard work
of decarbonizing their supply chains. The
controversy highlighted the immense pressure
and the high stakes involved in setting the
rules for corporate climate action. As of mid-
2024, the final decision on this issue is still
pending further consultation.

The SBTi’s Impact on the Market

The SBTi has had a transformative impact on the carbon

market. By setting a clear and rigorous standard for
corporate climate action, it has:

e C(larified the Role of Credits: It has provided a
clear and credible framework for how credits
should be used, ending the debate about whether
they can be a substitute for internal reductions.

e Boosted Demand for High-Quality Removals: By

making permanent removals a requirement for
neutralization, it has sent a powerful demand

signal to the market, helping to catalyze investment

in technologies like DAC and biochar.
e Legitimized BVCM: It has codified the concept of

BVCM, giving companies a clear mandate to invest
in the voluntary carbon market as a complement to

their own decarbonization efforts.
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The SBTi is the most important force shaping the
demand side of the carbon market. Its standards are the
benchmark against which all corporate climate action is
now judged. For the carbon connoisseur, understanding
the SBTi’s rules is essential. It tells you what a “good”
corporate climate strategy looks like, and it provides the
crucial context for understanding why and how the
world’s leading companies are investing in the carbon
credits in your cellar.
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Chapter 23 in a Nutshell:

The North Star: The Science Based Targets
initiative (SBTi) is the leading global body that sets
the standards for credible corporate climate
targets.

The Net-Zero Standard: The SBTi’s flagship
standard defines corporate net-zero as a 90%
reduction in value chain emissions, with the final
10% neutralized by permanent carbon removals.
The Role of Credits: The Standard is very clear:
credits cannot be used to meet the 90% reduction
target. They can only be used for BVCM on the
journey to net-zero, and for neutralization of
residual emissions at the end.

A Crucial Distinction: This creates a clear
distinction between avoided emissions credits (for
BVCM) and permanent removal credits (for
neutralization).

Market Impact: The SBTi has clarified the role of
credits, boosted demand for high-durability
removals, and legitimized the concept of BVCM.
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For much of its history, the process of measuring,
reporting, and verifying (MRV) carbon projects has
been a distinctly analog affair. It involved teams of
auditors on the ground with clipboards and GPS
devices, manually counting trees, checking stove usage
logs, and poring over paper records. This traditional
MRV process is expensive, it is slow, and it is often
imprecise. It’s like trying to manage a global vineyard
using a horse and cart.

But a technological revolution is sweeping through the
carbon market, promising to bring MRV into the 21st
century. This is the rise of Digital MRV (dMRV). It is a
suite of new technologies that are making it possible to
monitor carbon projects with a level of accuracy,
transparency, and real-time feedback that was
previously unimaginable.

In our wine analogy, dMRV is like upgrading the
vineyard with a full suite of modern agri-tech: satellite
imagery to monitor vine health, soil sensors to optimize
irrigation, and blockchain to track every bottle from
grape to glass. It is a paradigm shift that is making the
entire system more efficient, more trustworthy, and
more scalable.

What is Digital MRV?

Digital MRV is not a single technology, but an ecosystem
of interconnected tools that are being used to automate
and improve the monitoring of carbon projects. Here
are some of the key components of the dMRV toolkit:

e  Satellite Imagery: High-resolution satellites can
now monitor forests in incredible detail, tracking
changes in canopy cover, detecting illegal logging,
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and even estimating the biomass of a forest with
increasing accuracy.

Drones and LiDAR: Drones equipped with LiDAR
(Light Detection and Ranging) sensors can fly over
a project area and create a detailed, 3D map of the
forest, providing a much more accurate
measurement of tree height and density than
manual sampling.

Acoustic Sensors: In rainforests, acoustic sensors
can be deployed to listen for the sound of
chainsaws or logging trucks, providing a real-time
alert system for deforestation.

Internet of Things (I0T) Sensors: As we saw in
Chapter 17, IoT sensors can be attached to
cookstoves or water filters to track their actual
usage, providing a precise, minute-by-minute
record of when and how they are being used.
Artificial Intelligence (AI) and Machine
Learning: Al algorithms are used to process the
vast amounts of data collected by these sensors.
They can learn to identify patterns, predict
deforestation risk, and automatically flag
anomalies for human review.

Blockchain and Distributed Ledger Technology
(DLT): Blockchain provides a secure, transparent,
and immutable ledger for tracking the ownership
of carbon credits. When a credit is “tokenized” on a
blockchain, its entire history—from issuance to
retirement—is publicly visible and cannot be
tampered with.

How is dMRV Changing the Market?

The adoption of these new technologies is having a
profound impact on every aspect of the carbon market.
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Improving Accuracy and Reducing Costs: By
automating data collection, dMRV can provide a
much more accurate and comprehensive picture of
a project’s performance than traditional, sample-
based methods. This reduces the need for
expensive and time-consuming manual audits,
which can lower the overall cost of MRV.

Increasing Transparency and Trust: dMRV
makes it possible for anyone—buyers, investors, or
the general public—to see how a project is
performing in near real-time. A buyer could
theoretically log into a dashboard and see satellite
imagery of the forest they are supporting or the
usage data from the cookstoves they have funded.
This radical transparency is a powerful antidote to
greenwashing.

Enabling New Types of Projects: dMRV is making
it possible to credit activities that were previously
too difficult or expensive to measure. For example,
new companies are using satellite data and Al to
measure the carbon stored in agricultural soils,
opening up a huge new frontier for carbon credits
from regenerative agriculture.

Example: The Rise of the dMRV Platforms A
new ecosystem of tech companies has
emerged to provide these dMRV services.
Companies like Pachama and Sylvera use
satellite imagery and Al to provide
independent, third-party ratings of nature-
based carbon projects, acting as the “Moody’s
or S&P” of the carbon world. Other platforms,
like Flowcarbon and Toucan, are using
blockchain to “tokenize” existing carbon
credits, bringing them “on-chain” to improve
transparency and liquidity.
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The Challenges: Technology is Not a Silver Bullet

While dMRV is incredibly promising, it is not a silver
bullet. There are still significant challenges to
overcome:

Ground-Truthing is Still Essential: A satellite can
see a tree, but it can’t talk to the local community.
Technology cannot replace the need for on-the-
ground engagement and the verification of social
safeguards like Free, Prior, and Informed Consent
(FPIC).

Methodology Integration: The carbon credit
standards were written for an analog world. The
registries like Verra and Gold Standard are now
working hard to update their methodologies to
incorporate these new digital approaches, but this
process takes time.

The Risk of Digital Greenwashing: A slick
dashboard and a fancy Al algorithm can also be
used to hide poor-quality data. The market needs
to develop clear standards for what constitutes
high-quality dMRV to ensure it is a tool for
transparency, not a more sophisticated form of
greenwashing.

The rise of Digital MRV is one of the most exciting and
important trends in the carbon market today. It is a
powerful force for disruption that is bringing a new
level of rigor, transparency, and efficiency to the
market. [t is the technological upgrade that will allow
the carbon market to finally scale to meet the immense
challenge of the climate crisis. The future of the carbon
vineyard is digital.

213



Chapter 24 in a Nutshell:

The Analog Past: Traditional MRV for carbon
projects has been slow, expensive, and imprecise.
The Digital Revolution: Digital MRV (dMRV) is a
suite of new technologies—including satellites, Al,
[oT, and blockchain—that are automating and
improving the monitoring of carbon projects.

The dMRV ToolKkit: Key technologies include
satellite imagery for forestry, IoT sensors for
cookstoves, and blockchain for tracking credits.
The Impact: dMRV is improving accuracy,
reducing costs, and dramatically increasing the
transparency and trustworthiness of the market.
The Challenges: Technology is not a silver bullet.
It must be combined with on-the-ground
engagement, and the market needs to develop clear
standards to prevent “digital greenwashing.”
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We have reached the end of our tour of the carbon
vineyard. We have tasted the wines, we have met the
winemakers, and we have learned to read the labels.
You are no longer a novice. You are a connoisseur. You
understand the complex, dynamic, and critically
important world of the voluntary carbon market.

So, what lies ahead? What is the future of this market? If
the past decade was about grappling with the
challenges of adolescence—a lack of standards, a crisis
of integrity, and a wave of greenwashing—the next
decade will be about maturing into a functional, trusted,
and globally significant financial market. The road
ahead will be defined by two powerful, intertwined
themes: the pursuit of quality and the drive for scale.

The Flight to Quality

The single most important trend in the VCM today is the
“flight to quality.” The market has learned a hard lesson:
not all carbon credits are created equal. The scandals
and controversies of the past few years have made
buyers acutely aware of the reputational risk of
purchasing low-quality credits. No one wants to be the
subject of the next viral news story about “phantom
credits.”

This is leading to a fundamental restructuring of the
market:

e Price Differentiation: The market is bifurcating. A
clear price premium is emerging for high-quality
credits. A CCP-labeled, correspondingly-adjusted
carbon removal credit might trade for hundreds of
dollars, while an old, non-additional renewable
energy credit might be worth less than a dollar. The
idea of a single, generic “price of carbon” is dead.
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The Death of Junk Credits: Low-quality credits
with questionable additionality and weak
methodologies will become increasingly difficult to
sell. They will be marginalized and eventually fade
away, like a bad vintage that no one wants to drink.
The Rise of the Raters: Independent rating
agencies, powered by Digital MRV, will play an
increasingly important role. Buyers will rely on
these third-party ratings to navigate the complex
landscape and identify the highest-quality projects.

The Drive for Scale

At the same time, the pressure to scale up the carbon
market is immense. The science is clear that to meet the
goals of the Paris Agreement, we will need to mobilize
trillions of dollars of climate finance. The VCM is one of
the most effective and efficient channels for funneling
private sector capital to climate solutions in the Global
South.

Several forces will drive this push for scale:

Growing Corporate Demand: As more and more
companies set science-based targets and commit to
net-zero, the demand for high-quality credits for
BVCM and neutralization will continue to grow.
The VCMI'’s Claims Code will provide a clear
pathw;ay for this demand to enter the market with
integrity.

The Integration of Article 6: As the rules for the
government-to-government market are finalized, it
will create a new wave of demand and provide a
more robust infrastructure for the entire market.
Financialization of the Market: The carbon
market is becoming a mature financial market. We
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are seeing the development of sophisticated
financial products like carbon ETFs, futures
contracts, and options. This will bring more
liquidity and more capital to the market.

Pop-Up: The Billion-Ton-a-Year Goal
Several major initiatives, like the Energy
Transitions Commission, have called for the
voluntary carbon market to scale to deliver at
least one billion tonnes (a gigatonne) of CO2
reductions and removals per year by 2030.
This would represent a roughly five-fold
increase from the market’s peak in 2021 and
would require hundreds of billions of dollars
of investment. This is the scale of the ambition.

The Future-Proof Portfolio

So, what does this mean for you, the carbon
connoisseur? How do you build a cellar of carbon
credits that is fit for the future? The answer is to think
like a sophisticated financial investor: diversify.

A future-proof carbon credit portfolio might look
something like this:

A Foundation of Nature-Based Avoidance: A
core holding of high-quality, jurisdictionally-nested
REDD+ credits to protect the world’s most critical
ecosystems and deliver powerful biodiversity co-
benefits.

A Core of Nature-Based Removals: A significant
allocation to high-quality reforestation and soil
carbon projects to actively remove CO2 from the
atmosphere.
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e ASlice of Community Co-Benefits: An allocation
to projects like cookstoves or water filters, chosen
for their powerful and verifiable social impacts.

e A Beton the Future of Engineered Removals: A
smaller, but important, allocation to high-durability
engineered removals like biochar and DAC. These
are the venture capital plays in the portfolio—high-
cost today, but with the potential for huge long-
term impact.

This is not just a market for offsetting; it is a market for
impact. It is a mechanism for companies, and eventually
individuals, to invest in a portfolio of climate solutions,
each with its own unique risk, return, and impact
profile.

The road ahead for the voluntary carbon market will
not be without its bumps. It is a complex, evolving, and
deeply human endeavor. But the foundations have been
laid. The new sheriffs are in town, the technology is
getting better every day, and the demand for real,
verifiable climate action has never been greater. The
vineyard is maturing, the quality is improving, and the
world is thirsty for what it has to offer.
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Chapter 25 in a Nutshell:

e The Road Ahead: The future of the VCM will be
defined by the twin themes of the pursuit of
quality and the drive for scale.

e The Flight to Quality: The market is bifurcating,
with a clear price premium emerging for high-
quality credits. Junk credits will be marginalized.

e The Drive for Scale: Corporate demand, the
integration of Article 6, and the financialization of
the market will drive massive growth.

e The Future-Proof Portfolio: A sophisticated
carbon credit portfolio will be diversified across a
range of project types, balancing cost, co-benefits,
and durability.

e A Market for Impact: The VCM is maturing into a
sophisticated financial market that allows for
investment in a diverse portfolio of climate
solutions.
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Chapter 26: A Practical Guide for the
Aspiring Connoisseur

A PRACTICAL GUIDE FOR
THE ASPIRING CONNOISSEUR
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Congratulations, you have made it through the theory.
You have a deep understanding of the carbon market,
from the science of GHGs to the intricacies of
international policy. You are ready to take the final step:
to move from being a student of the market to a
participant in it. You are ready to buy your first carbon
credit.

But how do you actually do it? Where do you go? Who
do you talk to? This chapter is a practical, step-by-step
guide to navigating the purchasing process. Whether
you are a corporate sustainability manager looking to
buy thousands of tonnes, or an individual looking to
make a personal contribution, the basic principles are
the same.

Step 1: Define Your Strategy (Know Your Palate)

Before you buy a single credit, you need a strategy. You
don’t walk into a wine shop and just grab the first bottle
you see. You think about what you’re looking for: A red
or a white? Something for a special occasion or for
everyday drinking? What's your budget? What kind of
story do you want the wine to tell?

In the carbon world, this means asking yourself a few
key questions:

e  Whatis your goal? Are you buying credits as part
of a formal corporate BVCM strategy, aligned with
the VCMI Claims Code? Are you looking to support
a specific type of project or region? Or are you an
individual who just wants to contribute to climate
action?

e  Whatis your budget? Are you looking for the
most cost-effective credits available, or are you
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willing to pay a premium for credits with strong co-
benefits or high durability?

What is your risk tolerance? Are you comfortable
with the risks associated with nature-based credits,
or do you prefer the certainty of engineered
removals?

What story do you want to tell? Are you
passionate about protecting biodiversity,
supporting women’s empowerment, or catalyzing
new technologies?

Based on the answers to these questions, you can
develop a clear purchasing strategy and decide on the
right mix of project types, locations, and vintages for
your portfolio.

Step 2: Choose Your Channel (Where to Shop)

Once you know what you’re looking for, you need to
decide where to go to buy it. There are several different
channels for purchasing carbon credits, each with its
own pros and cons.

a) For Large Buyers (Corporations and Institutions)

Work with a Broker or a Retailer: This is the
most common channel for corporate buyers. A
specialized carbon credit broker or retailer (like
3Degrees, Native, or South Pole) can act as your
guide to the market. They have deep relationships
with project developers, they can help you develop
your strategy, and they can source a portfolio of
high-quality credits that meet your specific needs.
They are the professional sommeliers of the carbon
world.

Go Directly to a Project Developer: If you are a
very large buyer and you want to support a specific
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project, you can go directly to the project developer
(like Wildlife Works for REDD+ or Climeworks
for DAC). This can give you a closer relationship
with the project and a more compelling story to
tell, but it requires more work and due diligence on
your part.

b) For Small Buyers and Individuals

Use an Online Platform or Exchange: A new
generation of online platforms has made it easy for
individuals and small businesses to buy credits.
These platforms typically offer a curated portfolio
of projects and allow you to buy small quantities of
credits with a credit card. Examples include
Pachama, Wren, and Nori.

Buy from a Retailer: Some of the larger retailers
also have online portals where individuals can
purchase credits.

Step 3: Do Your Due Diligence (Read the Label)

Once you have chosen a channel and have been
presented with a selection of credits, it’s time to do your
homework. This is where all the knowledge you have
gained in this book comes into play. For each credit you
are considering, you need to be a skeptical connoisseur
and ask the hard questions:

The Basics:

- Whatis the project type? (e.g., REDD+,
Cookstoves, DAC)

- Who s the registry? (e.g., Verra, Gold
Standard)

- Whatis the vintage? (The year the
emission reduction occurred. Aim for recent
vintages.)
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e The Quality Checks:

Is it CCP-labeled? (This will soon be the
most important question).

Is it additional? (Be especially skeptical of
older renewable energy projects).

How is permanence addressed? (Is there
a robust buffer pool?)

Are there strong co-benefits? (Is it CCB
certified? Does it contribute to the SDGs?)
Is there a corresponding adjustment? (If
you need it for your claim).

e The Project Details:

Read the Project Design Document
(PDD). All the project documentation is
publicly available on the registry’s website.
Skim the PDD to understand the project’s
goals, its baseline, and its community
engagement plan.

Check the verification reports. See if the
project has a consistent track record of
successful verification.

Use the rating agencies. Check the
project’s rating on a platform like Sylvera or
Calyx Global.

Step 4: Execute the Transaction (Make the

Purchase)

Once you are satisfied with your due diligence, it’s time
to execute the trade. The mechanics of this will depend
on the channel you have chosen.

e Ifyou are working with a broker, you will sign an
Emissions Reduction Purchase Agreement
(ERPA), which is a legal contract that specifies the
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type, quantity, and price of the credits to be
delivered.

e Ifyou are using an online platform, it will be a
simple e-commerce transaction.

Step 5: Retire the Credits (Drink the Wine)

This is the final and most important step. A carbon
credit only creates a climate benefit when it is retired.
If you just hold the credit in your account, it is a
tradable asset, but it has not been “used.”

When you retire a credit, you are permanently
removing it from circulation so that no one else can use
it. You must instruct the seller or the registry to retire
the credits on your behalf. The registry will then move
the credits to a public retirement account, and the serial
numbers will be listed for all to see, along with your
name and the date of retirement.

This public retirement is your proof of action. It is the
ultimate evidence that you have made a real and
verifiable contribution to climate action. It is the
satisfying, final sip of the wine.

Buying carbon credits can seem daunting, but by
following these steps and applying the knowledge you
have gained, you can navigate the market with
confidence. You can build a portfolio of high-impact
projects that you are proud to support, and you can
become an active participant in the global effort to solve
the climate crisis.
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Chapter 26 in a Nutshell:
e A 5-Step Guide to Buying Credits:

1.

Define Your Strategy: Know what you're
looking for in terms of budget, impact, and
story.

Choose Your Channel: Work with a broker
(for large buyers) or use an online platform
(for small buyers).

Do Your Due Diligence: Be a skeptical
connoisseur. Check the registry, the vintage,
the additionality, and the co-benefits. Use
the new rating agencies.

Execute the Transaction: Sign an ERPA or
complete the purchase online.

Retire the Credits: This is the most
important step. You must permanently
retire the credits to claim the climate
benefit. The public retirement is your proof
of action.
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Chapter 27 Beyond Offsetting: A Strategy
for Impact

BEYOND OFFSETTING:
A STRATEGY FOR IMPACT
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In the old world of carbon offsetting, the goal was
simple: to find the cheapest possible credit to
“neutralize” a tonne of your own emissions. It was a
purely transactional approach, like buying the cheapest
bottle of wine on the menu to cook with. The goal was
simply to get the job done at the lowest cost.

But as we have seen throughout this book, the market
has matured. We have moved beyond the simplistic idea
of offsetting and into the more sophisticated world of
Beyond Value Chain Mitigation (BVCM). In this new
world, buying carbon credits is not just about balancing
a ledger; it is about building a climate portfolio. It is an
act of strategic investment in a diverse range of climate
solutions.

Just as a savvy financial investor builds a diversified
portfolio of stocks, bonds, and real estate to manage risk
and maximize returns, a savvy climate leader builds a
diversified portfolio of carbon credits to manage climate
risk and maximize climate impact. This final chapter
will show you how to think like a climate portfolio
manager.

The Principles of Portfolio Construction

A well-constructed carbon credit portfolio is not a
random collection of projects. It is a carefully curated
selection, balanced across several key dimensions. The
goal is to create a portfolio that is resilient, impactful,
and aligned with your organization’s specific goals and
values.

Here are the key axes of diversification to consider:
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1. Avoidance vs. Removal

This is the most fundamental dimension of
diversification. Your portfolio should include a healthy
mix of both avoided emissions credits and carbon
removal credits.

e Avoided Emissions Credits (e.g.,, REDD+,
Cookstoves): These are essential for slowing
climate change right now. They prevent emissions
from happening today and often come with
powerful co-benefits. They are the “blue-chip
stocks” of your portfolio—stable, reliable, and
delivering immediate dividends in the form of
avoided warming.

e Carbon Removal Credits (e.g., Reforestation,
DAC): These are essential for the long-term goal of
cleaning up the atmosphere and achieving true net-
zero. They are the “growth stocks” or “venture
capital” plays in your portfolio—investments in the
future that will be critical for neutralizing residual
emissions down the line.

A common strategy is to start with a portfolio
dominated by high-quality avoidance credits and
gradually increase the share of removal credits over
time as you get closer to your net-zero target date.

2. Durability

Within the world of removals, it’s also important to
diversify across the durability spectrum.

e Nature-Based Removals (e.g., Reforestation):
These offer medium durability (decades to
centuries) and come with incredible biodiversity
and ecosystem co-benefits.
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e« Engineered Removals (e.g., Biochar, DAC):
These offer very high durability (centuries to
millennia) and provide the certainty needed for
permanent neutralization.

Balancing your portfolio between these two types
allows you to get the best of both worlds: the holistic
benefits of nature and the long-term security of
technology.

3. Project Type and Co-Benefits

Beyond the basic categories, you should seek to
diversify across a range of different project types to
support a variety of climate solutions and impact
stories.

e A REDD+ project tells a story about protecting
biodiversity.

* A cookstove project tells a story about improving
human health and empowering women.

e ADAC project tells a story about catalyzing
cutting-edge technology.

By building a portfolio that includes projects from each
of these categories, you can demonstrate a holistic
commitment to climate action and engage a wider range
of stakeholders with compelling, multifaceted stories.

4. Geography

Diversifying your portfolio across different geographic
regions is a simple way to manage risk. It reduces your
exposure to the political or environmental risks of any
single country or region. It also allows you to
demonstrate a global commitment to climate action,
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supporting communities on the front lines of climate
change from the Amazon to Africa to Southeast Asia.

5. Vintage

As we've discussed, the vintage of a credit (the year the
emission reduction took place) is a key indicator of its
quality. A good portfolio strategy will focus on recent
vintages to ensure that your investment is funding
current climate action. Some companies adopt a “no
older than 5 years” rule for their portfolio.

An Example of a Modern Climate Portfolio

Let’s bring this all together. What might a state-of-the-
art corporate climate portfolio look like in 2025 for a
company with a 2040 net-zero target?

Goal: To make a VCMI Gold claim (purchasing credits
equal to 60% of their residual emissions) while building
a portfolio that balances immediate impact with long-
term neutralization needs.

The 2025 Portfolio (Example Allocation):

*  40% - Nature-Based Avoidance:
- High-quality, jurisdictionally-nested REDD+
credits from a project in the Brazilian
Amazon with CCB certification (Vintage
2023).
e 30% - Nature-Based Removals:
- Credits from a large-scale reforestation
project in Mexico planting a diverse mix of
native species (Vintage 2024).
e 15% - Community Co-Benefits:
- Gold Standard cookstove credits from a
project in Rwanda with strong, verified
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health and gender equality impacts (Vintage
2024).
e 15% - High-Durability Removals:

-  Aforward-purchase agreement for biochar
removal credits from a project in the United
States (Vintage 2026).

- A small, high-cost purchase of DAC credits
from Climeworks in Iceland to support the
scaling of the technology.

This is a sophisticated, balanced portfolio. It tells a
powerful story. It says that the company is serious
about climate change, that it is supporting a range of
solutions, and that it is investing in both the present and
the future.

The Final Word

We have come a long way from the simple, transactional
world of offsetting. The modern carbon market is a
market for impact, and the modern climate leader is an
impact investor. Building a thoughtful, diversified, and
high-integrity climate portfolio is no longer just a “nice
to have”; it is an essential part of any credible corporate
climate strategy.

Your journey to becoming a carbon connoisseur is
complete. You have the knowledge and the tools to
navigate this complex world with confidence. Now it is
time to put that knowledge into action. It is time to build
your cellar, to invest in the projects that inspire you,
and to become a part of the global community that is
financing the transition to a sustainable future. The
vineyard is vast, the vintages are waiting, and the work
is just beginning.
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Chapter 27 in a Nutshell:

Beyond Offsetting: The modern approach to
buying carbon credits is not about transactional
offsetting, but about building a strategic climate
portfolio.

Diversification is Key: A well-constructed
portfolio is diversified across several key
dimensions to manage risk and maximize impact.
The Axes of Diversification:

- Avoidance vs. Removal: A mix of credits
that slow climate change now and those that
clean up the atmosphere for the long term.

- Durability: A balance between nature-
based and engineered removals.

-  Project Type & Co-Benefits: Supporting a
range of stories and impacts.

- Geography & Vintage: Managing risk and
ensuring your investment is current.

A Market for Impact: Building a climate portfolio
is an act of strategic impact investing, and it is an
essential part of any credible corporate climate
strategy.
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Chapter 28: A Toast to the Future

A TOAST TO THE
FUTURE
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We have arrived at the end of our journey together. We
have traveled from the science of the atmosphere to the
intricacies of the market, from the rainforests of the
Amazon to the high-tech facilities of Iceland. We have
uncorked the complexities of the carbon world, and
hopefully, we have transformed a topic that once
seemed intimidating into one that is accessible,
engaging, and empowering.

If there is one thing to take away from this book, it is
this: the voluntary carbon market, for all its flaws and
growing pains, is a powerful and necessary tool in the
fight against climate change. It is a story of innovation,
of passion, and of a global community coming together
to build a new kind of market—a market for the public
good, a market for the planet.

It is a story that is still being written, and you are now a
part of it.

The End of the Beginning

The carbon market is no longer in its infancy. The Wild
West days are over. The era of integrity has begun. With
the new architecture provided by the ICVCM, the VCMI,
and Article 6, the foundations have been laid for a
market that is robust, transparent, and ready to scale.
This is not the end of the story; it is the end of the
beginning.

The challenges ahead are still immense. We need to
channel trillions of dollars into climate solutions. We
need to ensure that the benefits of this new green
economy flow to the communities on the front lines of
climate change. And we need to do it all with a level of
integrity and transparency that builds and maintains
public trust.
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But the momentum is undeniable. The flight to quality is
real. The drive for scale is happening. The world’s
leading companies are no longer asking if they should
engage with the carbon market, but how. They are
moving beyond offsetting and embracing a more
sophisticated role as strategic investors in a portfolio of
climate solutions.

Your Role as a Connoisseur

You, the reader, are now a vital part of this story. As a
carbon connoisseur, you have a role to play. Whether
you are a CEO, a sustainability manager, an investor, or
simply a concerned citizen, you have the power to shape
the future of this market.

e Askthe hard questions. When a company makes
a climate claim, use your knowledge to scrutinize it.
[s it backed by science? Is it transparent? [s it
credible?

e Demand quality. In your own purchasing
decisions, whether for your company or for
yourself, refuse to accept junk credits. Champion
the projects that are delivering real, verifiable
impact.

e Tell the story. Share what you have learned. Help
to demystify this topic for others. Be an advocate
for a high-integrity carbon market and for
ambitious climate action.

A Toast to the Future

It is time for one final glass of wine. But this is not a
complex vintage that requires deep analysis. Itis a
simple, celebratory glass of champagne. It is a toast.
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A toast to the project developers on the ground,
working in difficult conditions to get real projects built.

A toast to the auditors and the standards bodies, doing
the unglamorous but essential work of upholding
integrity.

A toast to the innovators and the entrepreneurs,
pushing the boundaries of what is possible with new
technologies and new business models.

A toast to the indigenous and local communities, who
are the stewards of our planet’s most critical
ecosystems.

And finally, a toast to you. For taking the time to learn,
to engage, and to become a part of the solution.

The journey ahead is long, but the vineyard is full of
promise. The work is hard, but the harvest will be worth
it. The future is not yet written, but with the right tools,
the right knowledge, and a shared commitment to
integrity, we can build a world that is healthier, more
just, and more sustainable for all.

Cheers to that.
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A Connoisseur’s Lexicon

Additionality: The core principle that a carbon
credit is only valid if the emissions reduction or
removal it represents would not have happened
without the incentive created by the carbon credit
revenue.

Afforestation/Reforestation (A/R): A type of
carbon removal project that involves planting trees
to create new forests (afforestation) or restore old
ones (reforestation), sequestering CO2 from the
atmosphere as the trees grow.

American Carbon Registry (ACR): One of the “Big
Four” carbon credit registries, known for its
rigorous scientific standards and its strong
presence in the North American market.

Architecture for REDD+ Transactions (ART): A
specialized standard and registry focused on
issuing credits to large-scale, jurisdictional REDD+
programs at the level of a state, province, or nation.

Article 6: The section of the Paris Agreement that
provides the rules for international carbon trading
between countries. It is creating a new, high-
integrity tier of credits known as ITMOs.

Avoided Emissions: A category of carbon credits
generated by projects that prevent greenhouse
gases from being released into the atmosphere
(e.g., renewable energy, REDD+). Also known as
“reductions.”

Baseline: A hypothetical scenario that estimates
the amount of greenhouse gas emissions that
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would have occurred in the absence of a carbon
credit project. The number of credits a project can
earn is calculated relative to this baseline.

Beyond Value Chain Mitigation (BVCM): The
practice of companies investing in climate action
outside their own value chain (e.g., by buying
carbon credits) as a complement to, not a
substitute for, reducing their own internal
emissions.

Biochar: A stable, carbon-rich form of charcoal
produced by heating biomass in a low-oxygen
environment (pyrolysis). When added to soil, it
acts as a highly durable form of carbon removal.

Buffer Pool: An insurance mechanism used by
registries for nature-based projects. A percentage
of credits from each project is held in a shared pool
to cover any losses from reversals (e.g., due to fires
or disease).

Carbon Credit: A tradable certificate that
represents the reduction or removal of one tonne
of carbon dioxide equivalent (CO2e) from the
atmosphere.

Carbon Dioxide Equivalence (CO2e): A standard
unit of measurement used to compare the
emissions of different greenhouse gases based on
their global warming potential (GWP).

Carbon Offset: The action of retiring a carbon
credit to compensate for an equivalent amount of
one’s own emissions. The term is falling out of
favor in favor of “contribution” or “BVCM.”
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Climate Action Reserve (CAR): One of the “Big
Four” carbon credit registries, with a strong focus
on the North American market and a reputation for
rigorous, conservative protocols.

Climate, Community & Biodiversity (CCB)
Standard: An add-on certification managed by
Verra that verifies a project’s exceptional benefits
for local communities and biodiversity.

Compliance Carbon Market (CCM): A mandatory
carbon market created by government regulation
(e.g., the EU Emissions Trading System), where
companies are legally required to reduce their
emissions.

Core Carbon Principles (CCPs): A set of ten
quality criteria established by the ICVCM to serve
as a global benchmark for high-integrity carbon
credits. Credits that meet this standard will receive
the “CCP label.”

Corresponding Adjustment: An accounting
mechanism under Article 6 of the Paris Agreement.
When a country sells a carbon credit to another
party for a binding claim, it must adjust its national
emissions inventory to show that it is no longer
claiming that reduction itself, thereby preventing
double counting.

Digital MRV (dMRV): The use of digital
technologies—such as satellites, Al, [oT sensors,
and blockchain—to automate and improve the
measurement, reporting, and verification of carbon
projects.
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Direct Air Capture (DAC): A technology that uses
machines to capture CO2 directly from the ambient
air, which is then typically stored underground in
geological formations, resulting in highly durable
carbon removal.

Double Counting: The sin of counting a single
emissions reduction or removal more than once. It
can take several forms, including double issuance,
double use, and double claiming.

Durability: The length of time that removed
carbon is stored and kept out of the atmosphere.
Engineered removals like DAC have high durability
(millennia), while nature-based removals have
lower durability (decades to centuries).

Emissions Reduction Purchase Agreement
(ERPA): A legal contract used for the sale and
purchase of carbon credits, typically between a
project developer and a corporate buyer.

Fluorinated Gases (F-gases): A family of potent,
man-made industrial gases with very high GWPs,
used in refrigeration and manufacturing.

Free, Prior, and Informed Consent (FPIC): A
right of indigenous peoples and a best practice for
all local communities, ensuring they can give or
withhold their consent to projects that affect them,
based on a transparent and inclusive process.

GHG Protocol: The world’s leading standard for
corporate greenhouse gas accounting, which
developed the framework of Scopes 1, 2, and 3.
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Global Warming Potential (GWP): A measure of
how much heat a greenhouse gas traps in the
atmosphere over a specific time horizon (usually
100 years), relative to carbon dioxide.

Gold Standard: One of the “Big Four” carbon credit
registries, known for its rigorous standards and its
requirement that all projects deliver verified co-
benefits for the UN Sustainable Development Goals.

Greenwashing: The act of making false,
misleading, or unsubstantiated claims about the
positive environmental impact of a company,
product, or service.

Improved Forest Management (IFM): A type of
carbon removal project that involves changing the
management of a working forest (e.g., by extending
harvest cycles) to increase the amount of carbon it
stores over time.

Integrity Council for the Voluntary Carbon
Market (ICVCM): The new, independent
governance body for the supply side of the VCM,
responsible for setting the Core Carbon Principles
(CCPs) and assessing which credits meet this
quality threshold.

Internationally Transferred Mitigation
Outcome (ITMO): The official term for a carbon
credit that is authorized under Article 6 of the Paris
Agreement and has been subject to a
corresponding adjustment.

Leakage: The phenomenon where a carbon
reduction project in one area causes an increase in
emissions in another area (e.g., protecting one

248



forest leads to loggers moving to the forest next
door).

Methane (CH4): A potent greenhouse gas with a
GWP of ~28, produced by landfills, coal mines,
agriculture, and other sources.

Nationally Determined Contribution (NDC): The
national climate action plan that each country has
submitted under the Paris Agreement.

Net-Zero: As defined by the SBTi, the state where a
company has reduced its value chain emissions by
at least 90% and has neutralized its remaining
residual emissions with permanent carbon
removals.

Nitrous Oxide (N20): A long-lived greenhouse gas
with a GWP of ~265, primarily from agriculture
and industrial processes.

Permanence: The principle that removed carbon
must be kept out of the atmosphere for a very long
time. The risk of non-permanence is known as
reversal risk.

Project Design Document (PDD): The
comprehensive blueprint for a carbon project,
detailing its design, baseline, monitoring plan, and
environmental and social impacts.

Pyrolysis: The process of heating biomass in a
low-oxygen environment, used to produce biochar.

REDD+: Reducing Emissions from Deforestation
and Forest Degradation. A category of avoided
emissions projects focused on protecting
threatened forests, primarily in the tropics.
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Registry: A secure, online database that issues,
tracks, and retires carbon credits. The major
registries include Verra, Gold Standard, ACR, and
CAR.

Reversal: The unintentional release of stored
carbon back into the atmosphere (e.g., from a forest
fire), which negates the climate benefit of a
removal credit.

Science Based Targets initiative (SBTi): The
leading global body that sets the standards for and
validates corporate climate targets that are in line
with climate science.

Scopes 1, 2, and 3: The GHG Protocol’s framework
for categorizing corporate emissions: Scope 1
(direct emissions), Scope 2 (indirect emissions
from purchased energy), and Scope 3 (all other
indirect emissions in the value chain).

Sequestration: The process of capturing and
storing atmospheric carbon dioxide. Another term
for carbon removal.

Standard: The rulebook used by a registry to
define the quality and requirements for its carbon
credits (e.g., the Verified Carbon Standard or the
Gold Standard for the Global Goals).

Validation: The upfront, independent audit of a
project’s design (the PDD) before it is registered.

Validation and Verification Body (VVB): An
independent, third-party auditor that is accredited
to perform validation and verification of carbon
projects.
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Verra: The world’s largest carbon credit registry,
which manages the Verified Carbon Standard (VCS)
and the Climate, Community & Biodiversity (CCB)
Standard.

Verification: The periodic, independent audit of a
project’s performance to confirm the quantity of
emissions that have been reduced or removed.

Voluntary Carbon Market (VCM): The market
where companies, organizations, and individuals
buy carbon credits on a voluntary basis to meet
their own climate goals.

Voluntary Carbon Markets Integrity Initiative
(VCMI): The new, independent governance body
for the demand side of the VCM, which has
developed the Claims Code of Practice for credible
corporate claims. # Appendices

Appendix A: The Major Carbon Credit Registries

Standard( Key Focus
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Communi strongin

ty & forestry
Biodiversi (REDD+).
ty (CCB)
Standard
Gold Gold High- goldstandard.org

Standar Standard integrity

d

for the credits
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https://www.artredd.org/
https://puro.earth/

DAC, etc.).

Appendix B: The Core Carbon Principles (CCPs)

The Core Carbon Principles, established by the Integrity
Council for the Voluntary Carbon Market (ICVCM), are
the global benchmark for high-integrity carbon credits.
They are organized into three main categories:

Governance

Effective Governance: The carbon crediting
program must have effective program governance
to ensure transparency, accountability, and the
overall quality of the carbon credits.

Tracking: The program must operate a registry to
uniquely identify, record, and track mitigation
activities and carbon credits issued to prevent
double counting and to provide public access to
this information.

Transparency: The program must provide
comprehensive and transparent information on all
credited mitigation activities. This information
must be publicly available in a centralized and
easily accessible manner.

Robust Independent Third-Party Validation and
Verification: The program must have program-
level requirements for robust, independent third-
party validation and verification of mitigation
activities.

Emissions Impact

Additionality: The emission reductions or
removals from the mitigation activity shall be
additional, meaning they would not have occurred
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in the absence of the incentive created by carbon
credit revenues.

Permanence: The emission reductions or
removals from the mitigation activity shall be
permanent. Where there is a risk of reversal, there
must be measures in place to address those risks
and compensate for reversals if they occur.

Robust Quantification: The emission reductions
or removals from the mitigation activity shall be
robustly quantified, based on conservative
approaches, completeness, and sound scientific
methods.

No Double Counting: The emission reductions or
removals from the mitigation activity shall not be
double counted. This means they shall not be
counted or claimed by multiple parties or used to
meet multiple commitments.

Sustainable Development

Sustainable Development Benefits and
Safeguards: The carbon-crediting program must
have clear guidance, tools, and compliance
procedures to ensure that mitigation activities are
designed and implemented in a way that avoids
negative environmental and social impacts and,
where possible, delivers positive sustainable
development co-benefits.

Contribution to Net Zero Transition: The
mitigation activity shall not lock in levels of
emissions, technologies, or carbon-intensive
practices that are incompatible with the objective
of achieving net zero emissions by mid-century.
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Appendix C: The VCMI Claims Code of Practice - A
Summary

The Voluntary Carbon Markets Integrity Initiative
(VCMI) Claims Code of Practice provides a framework
for companies to make credible claims about their use
of carbon credits. The core of the framework is a four-
step process:

Step 1: Meet the Foundational Criteria - Publicly
disclose a GHG inventory. - Set and maintain science-
based near-term emissions reduction targets. -
Demonstrate progress towards meeting those targets. -
Ensure that climate-related lobbying is aligned with the
Paris Agreement.

Step 2: Choose a Claim (Silver, Gold, or Platinum) - A
company can make a claim for a given year if it is on
track with its near-term targets. - The claim is based on
the number of high-quality credits purchased and
retired in that year, as a percentage of the company’s
remaining emissions for that year. - VCMI Silver: Retire
credits equal to or greater than 20% of remaining
emissions. - VCMI Gold: Retire credits equal to or
greater than 60% of remaining emissions. - VCMI
Platinum: Retire credits equal to or greater than 100%
of remaining emissions.

Step 3: Purchase High-Quality Carbon Credits - The
credits used must be of high quality. The VCMI will
recognize any credit that is approved by the ICVCM and
carries the CCP label.

Step 4: Report Transparently - Companies must
report transparently on their emissions, their progress
against targets, and the details of the credits they have
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retired, including the project type, registry, and vintage.
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