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1Bl Introduction: Why this? Why now?  USBIY

Market Report Goals

1. Provide a better understanding of the biochar industry and its value to
better engage with the industry but also with policymakers, investors, and
observers

2. Develop reliable estimates for key industry data: production, growth,
revenue, etc.

3. Generate data and direct feedback around how biochar organizations can

better serve the industry

. Track long-term industry trends

Create a Feedback mechanism between industry and biochar organizations
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Study Methodology

Jointly funded and supported by USBI and IBI
e Survey led by Capasiti Consulting, a market
research firm
Survey questions developed by project team
e Web survey in field from Nov 6 to Dec 5, 2023
Survey marketing led by IBl and USBI
communications teams
e Indepth web survey results completely
anonymized and regionalized
Interviews conducted to contextualize results
e Global production estimates:
e Subtracted self-reported biocoal
production
e Completed limited quality control of
anonymized data to remove obvious
errors




Biochar Producer

Academic Researcher
Analyst / Consultant / Media
Agricultural User

Equipment Manufacturer

Observer / Other

Distributor and/or...

Carbon Finance

Non-Agricultural User
Traditional Finance

Regulatory / Policy / Certification

Feedstock Provider

Survey Respondents USBI:-

830 Survey Completions
177 Partial Completions
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=] Countries Represented in Respondents USBH:




Topline Results

1. Biochar continues to lead the way in delivering
durable CDR with global production of at least
400,000 tonnes of biochar annually.

2. CDR markets for biochar are thriving, but many
biochar producers do not participate in the VCM

3. Markets for biochar are growing, but
developing high quality markets for physical
biochar is becoming the leading obstacle to
growth in the industry.
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4. A wide range of production technologies
and business models are employed by
biochar producers. Building an industry
that works for all types is a key need.

5. The industry is engaged with biochar
organizations, and expects these
organizations to focus on:

Developing end-use markets and
standards for physical biochar
Advocating for biochar in the CDR
space and in governmental policy
Supporting biochar companies to
improve access to capital and grants




Carbon Finance
Academic Researcher
Equipment Manufacturer

Traditional Finance

Regulatory / Policy /...

Observer / Other
Biochar Producer
Feedstock Provider
ALL RESPONDENTS

Analyst / Consultant / Media

Distributor and/or Value-Add...

Non-Agricultural User

Agricultural User

Industry Optimism
i

South Americ
ocearia

incian Sub-Continent

ALL RESPONDENTS

North America
88.2%
87.8%

82.9%

82.8%

Africa

Europe

Percent respondents very or somewhat optimistic

USBI;-

Buldingthe futue from the ground up.

90.3%

90.3%

90.1%
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1Bl Industry Growth: Global Production USBI>
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Industry Growth: Economic Value USBI;:

$2,950M

W Equpment
Manufacturers

Wholesalers and
Value Added

Biochar Producers

$610M

$156M I

2021 2023 2025



Bl Industry Growth: Key Drivers USBI>:

What are the key factors driving growth of the industry? (Select top 3)

Growing awareness of biochar benefits
Demand for carbon removal credits
Increased demand from agriculture
Advancements in biochar products
Government incentives or subsidies

Technological advancements in production
Demand for pyrolysis gas products
Increased demand from other sector

Other

61.6%
50.0%
33.1%
26.0%
23.7%
20.3%
14.0%
6.2%

7.2% Base: 982
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1Bl Awareness of Biochar USBI>:

What are primary challenges or obstacles for the industry? (Select top 3)

Low awareness of biochar as a product

. . 50.4%
and climate change solution

Insufficient market demand for biochar 38.4%

Limited access to capital 32.7%

Lack of product standards and specifications 20.9%

Availability or capacity of biochar

. . 20.8%
production equipment

Base: 973
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%IBl Voluntary Carbon Markets: A Clear USBI:*
Industry Bright Spot

#2 GrOWth FaCtor Demand for carbon removal credits 50.0%

Carbon Credit Revenue Among Biochar Producers

70%
60%
50%
40%
30%
20%
10%
0%

% Biochar Producers

None <10% 11%-20% 21%-30% 31%-40% 41%-50% 51%-60% 61%-70% 71%-80% 81%-90% 91%-100%

Percent Total Revenue



7

£IBl Voluntary Carbon Markets: Perceptions USBIY
& Anticipated Role in VCM

Perception of Biochar's Market Credibility in Carbon Trading

Very high credibility, widely accepted

m High credibility, generally accepted with some skepticism
Moderate credibility, acceptance varies significantly

m Low credibility, often questioned or challenged

m Very low credibility, not widely accepted

m Other
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1Bl End Use Markets: Key Opportunity USBI::
and Challenge

What are primary challenges or obstacles for the industry? (Select top 3)

Low awareness of biochar as a product
and climate change solution

@ﬁcient market demand for@ 38.4%

Limited access to capital 32.7%

50.4%

Lack of product standards and specifications 20.9%

Availability or capacity of biochar

. . 20.8%
production equipment

Base: 973



%|B] End Use Markets: Agricultura and Soil
Amendment Are Leading the Way
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A\ \)

End Use Markets Reported by Producers

* Agriculture - Crop Production
Carbon Sequestration 34.4%
Horticulture (e.g., potting/growing media) 28.2%
Agriculture - Livestock Production 23.8%
Soil remediation 20.5%
Water purification (e.g., filtration, remediation) 11.0%
Reforestation 11.0%
Landscaping 8.4%

Building Materials 5.1%
Concrete and/or asphalt 5.1%

Other 4.8%

USBI;-

70.3%



ZIBI End Use Markets: Other Ag and

Material End Uses are Growing
Prioritizing End Use Markets: Strategic Focus for IBl and USBI

Biochar-enhanced, high efficiency fertilizers
Bulk soil amendment

Environmental remediation

Compost additive, including manure
Horticultural growing media

Water and stormwater filtration

Biotic soil amendment with biologicals
Concrete additive

Building materials

Animal feed

Asphalt additive

18%
18%
17%
13%
1%

10%

38%
28%
28%
27%

21%



Bl Producer Focus: High Diversity in ~ USBIX
Production Types & Sizes

1.1% Stationary system,

Built our own production continuous auger or
equipment rotary kiln

14.0% Portable biochar kiln
Bought aturnkey system
directly from an equipment Stationary system,
manufacturer batch reactor
Bl eempanEs fa 14.9% m Mobile carbonizers

biochar equipment

manufacturers, then )
integrated them. m High carbon fly ash

extraction
m Bought aturnkey system

from a local distributor of

. m Other
an equipment manufacturer



Percent Global Production

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Producer Focus: High Diversity in USBI:
Production Types & Sizes

96,320

2021

Global Production by Technology Type

352,304

2023

2,681,022

2025

W Stationary batch
reactor
Mobile carbonizers
m Portable kiln
m High carbon fly ash

Other

m Stationary continuous
auger / rotary kiln



Producer Focus: USBI>:

Value-added Biochar
Adding Value to Raw Bulk Biochar

Enriching with nutrients

Grinding or Crushing

Blending with other amendments
Composting

Quality Testing / Certification
Packaging

Activation

Granulating, Pelletizing, or Briquetting
We don't add value to bulk biochar
We incorporate biochar into new products
Sieving

Washing / Rinsing

Aging or Maturing

Acidification

Other

35%
34%
33
33
32%
30%
25%
21%
18%
16%
15%

8%
2%

%
>
X
o NS

8%
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Bl Biochar Associations: USBI>”
The Industry is Engaging

Organization's Involvement in Biochar Industry Advocacy and Promotion

28%
24%
23%
20%
5%
Actively involved at a regional, Not directly involved, but  Occasionally involved, usually Not involved at all Other
national orinternational level support industry initiatives through partnerships,

consortiums or associations
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Bl Biochar Associations: Key Priorities USBI;:

Strategic Focus Areas for Biochar Organizations

* Develop end-use markets for biochar 38%
* Develop standards and specifications for biochar 32%
Advocate for biochar in the CDR space 29%
Policy and Lobbying 26%
* Facilitating and funding pilots and demonstrations 26%
* Support biochar industries to access grant funding 25%
* Support biochar companies to access capital 24%
Education 24%
Facilitating and funding research 22%
Promote biochar production in industries with potential 18%
Techno-economic analyses of production and markets 18%

* Markets Policy and Advocacy * Access to grants and capital



What'’s Next

Report Release: March 2024

Accompanied by

e Dataslide deck with full data analysis

e PR campaign to support report
coverage in the media

e Integration with global CDR datasets

Future Surveys:

e Annual survey in fall
e Topic area surveys to gather key
insights

N

§2IBl USBI:

USBI to Refocus on:

Growing biochar markets
Developing standards
Supporting biochar in CDR space
Facilitating and supporting
increased investment and grants




