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EXECUTIVE SUMMARY

The global biochar industry is experiencing rapid growth as
commercialization accelerates across multiple sectors.
Surveys report increasing production capacity and rising
market interest worldwide, with significant momentum in
regions like North America, Europe, Australia, and parts of
Asia (International Biochar Initiative, 2023). Key sectors driving
biochar demand include agriculture (for soil enhancement and
crop productivity), carbon removal markets (via carbon credits
and climate mitigation projects), environmental remediation
(such as water filtration and soil cleanup), and infrastructure
(e.g., in construction materials). Persistent challenges remain,
however, notably high production costs, a lack of standardized
product quality and classification, limited awareness among
end users, and logistical hurdles in transporting biochar’s low-
density product. Despite these barriers industry stakeholders
anticipate expanding multi-sector adoption of biochar as
technology improves, costs decline, and confidence in its
benefits grows. In the years ahead, biochar could be a market
for low-value and residual wood, provided that key demand-
side market development continues (Figure 1).
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Figure 1: Potential for biochar to integrate forest management
with a wide range of market opportunities

INTRODUCTION

Biochar is a stable, carbon-rich material produced by heating
organic biomass (such as wood residues or agricultural waste)
in a low-oxygen process called pyrolysis (Lehmann & Joseph,
2015). The resulting charred product can be applied to soils or
used in various industrial applications. Biochar markets have

gained traction in recent years due to a convergence of factors:

the need for climate change mitigation through carbon
sequestration, interest in waste biomass utilization (turning
residues into value-added products), and efforts to enhance
soil resilience for agriculture. Biochar has been identified as a
promising carbon-emissions technology, with early research
suggesting that broad use of sustainable biochar systems
could significantly reduce atmospheric CO, levels while
improving soil health (Woolf et al., 2010). Today, governments,
companies, and agricultural producers are exploring biochar

both for its environmental benefits and its emerging market
value.

CURRENT BIOCHAR MARKET LANDSCAPE

Global Market Trends: Globally, commercial interest in
biochar is rising sharply. The International Biochar Initiative’s
latest industry report notes robust growth in production
capacity and market activity (International Biochar Initiative,
2023). North America currently leads in biochar production
volume, followed by Europe and Asia, reflecting active
investment and project development in these regions. Industry
surveys from 2023 indicate a fast pace of expansion — in fact,
recent estimates suggest global biochar output has been
climbing at a high annual growth rate (International Biochar
Initiative, 2023). To sustain this momentum, a key priority
identified by industry organizations is expanding both high-
value niche and large-volume end-use markets for biochar.

United States Market Trends: An increasing number of
producers, pilot projects, and demonstration sites have
emerged in recent years (American Biochar Institute, 2026).
The U.S. industry is not only serving agricultural needs but also
increasingly engaging with carbon credit markets.
Standardized methodologies now exist to quantify and verify
biochar’s carbon sequestration, enabling biochar producers to
sell carbon removal credits on voluntary markets (Puro.earth,
2023; Verra, 2023). Early adoption of these credit programs
suggests new revenue streams for biochar projects and
heightened interest from investors and corporate sustainability
programs. Altogether, both domestic and international trends
point to a maturing market with growing commercial viability.

KEY END USES
Biochar has diverse applications, and current market growth is
concentrated in several end-use sectors:

Agriculture & Soil Health: The largest traditional use of
biochar is as a soil amendment to improve fertility and crop
performance. Research shows biochar can boost soil water
retention, increase nutrient efficiency, and even raise yields in
certain contexts, especially in degraded or tropical soils
(Jeffery et al., 2017). Biochar also helps build soil organic
carbon and improve physical properties such as porosity and
bulk density (Blanco-Canqui, 2017), supporting better plant
growth and resilience.

Carbon Removal Credits: A rapidly expanding use of biochar
is in carbon markets. Because biochar sequesters carbon long-
term in a stable form, it is recognized as a form of carbon
dioxide removal (CDR). Certification standards (e.g.,
methodologies by Puro.earth and Verra) allow biochar to
generate tradable carbon credits for voluntary carbon markets
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(Puro.earth, 2023; Verra, 2023). In fact, as of 2023 biochar-
based CDR credits form a large share of issued carbon
removal credits globally, making biochar an important tool for
companies and jurisdictions aiming to offset emissions.

Environmental Remediation & Water: Biochar is increasingly
used for soil and water remediation. Its porous structure and
high surface area allow biochar to absorb pollutants, making it
useful for stormwater filtration, mine site rehabilitation, and
cleaning up contaminants in soils or water bodies (Lehmann &
Joseph, 2015). Communities and industries are exploring
biochar filters for stormwater management and nutrient runoff
control, given water quality concerns.

Livestock and Waste Management: Some livestock
operations use biochar to treat manure and reduce odors or as
a feed supplement in small doses to potentially improve animal
health. Incorporating biochar into manure or bedding can
stabilize nutrients and reduce greenhouse gas emissions from
manure management. These practices are still emerging but
illustrate biochar’s versatility across agricultural systems.

Construction Materials and Industrial Uses: Biochar has
found emerging uses in the built environment. For example, it
can be added to concrete, asphalt, or building materials to
improve insulation or sequester carbon in structures. Several
companies and research teams are developing biochar-based
composites and materials (e.g., char-infused concrete, bricks,
or plastics) as sustainable alternatives in construction and
manufacturing. While these applications are nascent, they
represent a potential large-volume outlet for biochar in the
future.

DRIVERS OF MARKET GROWTH
Several factors are propelling the expansion of biochar
markets:

Climate Policy and Net-Zero Commitments: Ambitious
climate targets and net-zero commitments are driving interest
in negative emission technologies. Biochar is gaining
recognition as a viable climate mitigation tool in scientific
assessments (IPCC, 2022). Policymakers and corporations
looking to remove CO, are increasingly considering biochar for
its capacity to durably store carbon in soils and other
reservoirs.

Voluntary Carbon Markets: The rise of voluntary carbon
markets provides new revenue opportunities for biochar
producers. With established protocols, projects can earn
carbon credits for each tonne of CO, sequestered in biochar
(Puro.earth, 2023; Verra, 2023). These credits can be sold to
companies seeking high-quality carbon removals, effectively
subsidizing biochar production and use. The financial incentive
of carbon credits is a major driver encouraging new biochar
ventures.

Agricultural Demand: Farmers and land managers are
increasingly drawn to biochar for its potential agronomic
benefits. By improving soil moisture retention, nutrient
availability, and overall resilience to drought and degradation,

biochar can enhance crop production and soil health (Jeffery et
al., 2017). Interest is growing in integrating biochar into soil
management practices — for example, to boost the efficiency of
fertilizers and support soil carbon initiatives (USDA NRCS,
2023).

Waste Biomass Utilization: Biochar production ties into
efforts to manage organic waste streams sustainably.
Converting forestry residues, crop wastes, manure solids, and
urban green waste into biochar can reduce waste disposal
burdens and avoid open burning, while generating a useful
product (USDA NRCS, 2023). This circular economy aspect —
turning waste into a value-added soil amendment or carbon
storage medium — is a strong motivator both for private
companies and environmental agencies.

Corporate Sustainability (ESG Goals): Companies with
environmental, social, and governance (ESG) commitments
are exploring biochar as a tangible sustainability investment.
Biochar projects can offset company emissions, improve
community soils or water quality, and visibly demonstrate
innovation in carbon management. As awareness grows,
corporate partnerships and purchasing agreements (for either
biochar products or credits) are adding momentum to the
market.

MARKET CONSTRAINTS

Despite its promise, the biochar industry faces several key
constraints that must be managed to achieve broader
adoption:

Economics and Scale: The high capital cost of modern
pyrolysis and gasification equipment is a barrier for many
would-be producers. Additionally, because biochar is a low-
density material, transportation and logistics costs can be
significant; moving biochar from production sites (often rural) to
end-use markets can erode profitability. These economic
challenges mean that without additional revenue (e.g., from
credits or co-products), many biochar ventures struggle to
scale up.

Product Quality and Standards: Biochar products can vary
widely depending on feedstock and production conditions
(Lehmann & Joseph, 2015). Inconsistent quality (for example,
in carbon content, particle size, or pH) makes it harder to set
industry standards and gain user trust. Efforts are underway by
the American Biochar Institute to develop standards and
certification for biochar, but the market still lacks universally
accepted specifications, which slows adoption especially for
high-stakes uses like commercial agriculture or remediation.

Market Awareness: Many potential end users, including
farmers and construction companies, are still unfamiliar with
biochar or uncertain about its benefits. In a 2023 industry
survey, half of respondents saw low awareness and
understanding among customers as a major barrier to growth
(International Biochar Initiative, 2023). This suggests a need
for education, outreach, and demonstration projects to build
confidence and demand.
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Research Gaps: While biochar has been studied for over a
decade, questions remain about its performance under
different conditions. Stakeholders note the need for more site-
specific data and long-term field trials to conclusively quantify
benefits across soil types, climates, and applications (Blanco-
Canqui, 2017). Continued research and monitoring are
important to refine best practices (e.g. optimal application
rates) and to document co-benefits beyond carbon storage,
thereby strengthening the case for biochar.

REGIONAL OPPORTUNITIES IN THE GREAT LAKES
Opportunities for biochar development can vary by region. In
the Great Lakes region of North America, for example, several
factors create a favorable environment for biochar market
growth:

Abundant Feedstocks: The region has substantial biomass
resources — from forestry operations (wood residues) to
agricultural by-products (corn stover, manure, etc.) — that could
be converted into biochar. Utilizing these local waste streams
aligns with goals to reduce open burning and improve waste
management (USDA NRCS, 2023).

Agricultural Applications: Great Lakes states have extensive
row crop agriculture and specialty crop industries that could
benefit from biochar soil amendments. Improving soil water
retention and nutrient efficiency is particularly relevant for
regional farmers facing soil erosion or periodic droughts,
making biochar a promising tool (USDA NRCS, 2023).

Research and Extension Capacity: The Great Lakes region
is home to major universities, research institutions, and active
agricultural extension services. These entities are well-
positioned to conduct field trials, provide technical guidance,
and educate producers and users about biochar best practices,
thus accelerating adoption.

Manufacturing and Logistics: The region’s existing industrial
base and transportation infrastructure (road, rail, and port
networks around the Great Lakes) can support the production
and distribution of biochar at larger scales. Proximity of
biomass sources to potential end users (like farms or urban
areas interested in green infrastructure) can help mitigate
transport cost challenges.

Water Quality Initiatives: There is an ongoing emphasis in
the Great Lakes region on water quality and nutrient
management — for instance, to reduce agricultural runoff that
contributes to algal blooms. Biochar’s ability to retain nutrients
and filter pollutants offers an opportunity to align with these
environmental priorities, possibly attracting public-private
support for biochar use in stormwater control or watershed
restoration projects.

FUTURE OUTLOOK
The biochar market is expected to continue evolving over the
next decade, with different phases of growth:

Near-Term (1-3 Years): Industry projections suggest
continued growth in high-value, niche markets for biochar. In

the immediate future, biochar use is likely to expand in
premium horticulture (e.g., greenhouse substrates,
landscaping) and specialty agriculture, where its benefits justify
higher costs. Simultaneously, participation in carbon credit
programs is set to grow, as more biochar projects document
carbon removal and tap into voluntary markets. These early
revenue streams can help new producers enter the market and
improve economies of scale.

Mid-Term (3-7 Years): Over the medium term, the sector
anticipates a maturation phase. More large commercial-scale
biochar facilities could come online, increasing supply. The
development of clearer industry standards and certifications is
likely, which would enhance buyer confidence in biochar
products. As understanding deepens, institutional buyers (e.g.,
municipalities procuring biochar for stormwater projects) and
agricultural cooperatives may more readily adopt biochar
solutions. This period may also see integration of biochar into
municipal waste management and industrial processes as cost
efficiencies improve.

Long-Term (7-10+ Years): In the long run, biochar has the
potential to become a mainstream carbon management tool
rather than a niche product. If early growth trajectories
continue, biochar could be widely used not just in farms but in
diverse sectors including construction materials, large-scale
remediation, and national carbon sequestration strategies.
Public policies might also emerge to encourage biochar
production and use, such as incentives, inclusion in climate
action plans, or government procurement of biochar for soil
restoration and hazard mitigation projects.

CONCLUSION

Biochar market potential is significant. The current trajectory
points to robust growth driven by climate and sustainability
needs, but the ultimate scale and impact of biochar will depend
on overcoming key challenges. The economic viability must
improve through cost reductions and monetization of
environmental services; standardized quality and proven
results will be critical to building trust among end users and
investors. Encouragingly, both industry analyses and climate
assessments underscore that the coming decade will be
pivotal. Regardless, the forestry sector should stay informed
about biochar’s advancements, as its cross-cutting benefits
position it as an innovative solution for small-diameter, low-
value, and residual wood.
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