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SUMMARY

Biochar charcoal made by heating agricultural waste without oxygen has quietly become one of the
carbon market's hottest products. Once seen mainly as a soil booster, it is now the most commercially mature
"carbon removal” technology on the planet, responsible for the vast majority of all durable carbon credits actually
delivered to buyers like Microsoft and Google. But does the basic business of making biochar actually turn a
profit? A recent techno-economic study from Portugal found that a standalone biochar plant loses over €1.3
million over its lifetime unless it's bundled with other revenue streams, such as forest-clearing services or surplus
biomass sales, in which case it becomes solidly profitable. Meanwhile, biochar carbon credits sell for good
amount, ten to thirty times the price of ordinary carbon offsets, driven by buyers chasing genuine "net zero"
claims. Looking ahead, two regulatory shifts mandatory airline carbon offsetting from 2027 and possible inclusion
in official EU carbon markets could send demand soaring. This article explains, in plain terms, how biochar
economics actually work, why carbon credits are the secret ingredient, and what risks could still derail the boom.

INTRODUCTION

Picture a farmer in Brazil burning leftover coffee parchment, or a sawmill in Oregon with mountains of wood
offcuts nobody wants. For decades, this kind of agricultural and forestry "waste" was either burned, left to rot, or
quietly became a fire hazard. Today, that same waste is being transformed into something with a price tag attached:
biochar. Biochar is essentially charcoal but charcoal with a purpose. Instead of burning biomass completely (which
releases its carbon back into the air as CO2), biochar production uses a process called pyrolysis: heating organic
material to high temperatures with little or no oxygen. The result is a stable, carbon rich solid that can be locked
away in soil for centuries, all while improving how that soil holds water and nutrients. What has turned biochar from
a niche gardening product into a genuine investment opportunity is its connection to carbon credits the tradable
certificates that companies buy to offset their greenhouse gas emissions. Biochar credits now sell for eye watering
prices compared to ordinary carbon offsets, and tech giants like Microsoft and Google are buying them by the
hundreds of thousands. But headline numbers can be misleading. Does making biochar actually pay for itself? And
how much of biochar's current boom depends on a carbon market that history tells us can be volatile and
unpredictable. This article unpacks both sides of the story: the nuts and bolts economics of producing biochar, and
the fast evolving, sometimes confusing world of carbon credits that increasingly determines whether a biochar
project sinks or swims.

B l o c H A R = Biochar locks away carbon for centuries,
- improves soil, and can generate carbon credits.
TURNING FARM WASTE INTO CLIMATE CASH ooty v o famers

CAN THE NUMBERS REALLY ADD UP?

4. THE NUMBERS: CAN IT ADD UP?

EXAMPLE SCENARIO (Per 1,000 tons dry biomass)

Pyrolysis (low-oxygen —
heating) turns biomass
into biochar. g Y C02

co, Biochar produced Carbon sequestered Application rate Potential crop yield
Carbon is 300 tons ~750 tons CO,e 10 tons/acre (g
locked in for (30% yield) (over 100 years) (on 100 acres) 5-15%
100s-1000s
ot Ye REVENUE POTENTIAL
- Carbon credits Yield benefit (example) Total potential revenue

+ Corn stover

PRI d . 750 tons CO 100 $100/.
j X - ~ ons CO,e acres x acre =
Wheat straw = == e x $50/ton (voluntary market) '  extra margin (avg.) t = $471500
X per 1,000 tons

Manure =< B : i =537,500 =$10,000 Eomass

Pruning waste

" 3. APPLIED TO SOIL... T it RS ESTIMATED COSTS
-~ ESTIMATED MARGIN

T 5 { Yie ’ b y Feedstock collection & handling $10,000
Biochar improves: Pyrolysis production (incl. labor, energy, maintenance)  $20,000 — s 5 0 oo
" i Transportation $5,000 4
v Soil fertility & structure - per 1,000 tons

> + Water holding capacity o sl PV g R “‘"’":a""" toffield - SS.000 biomass
i e 2 3 | -1 i Certi tion & h 2,500
Biochar creates > +/ Nutrient retention | f\‘\ Longgterm benefits) ‘ SroneatOnS overhes a

new value. for productivi
LN andpclimate ty Total estimated costs $42,500

(before taxes;
varies by location,
scale & markets)

v Crop resilience & yields

THE BOTTOM /\) e pes o “ With the riohtganditions; Beyond profit: cleaner air, _ WASTE TODAY.
LINE ‘ D_Uﬂ feedstock cost, scale, U= biochar can turn waste [ nhealthier soils, stronger ‘ !{?J VALUE TOMORROW.

into a climate solution

carbon prices, access 7 -3 A
to markets, and policy. and real farm income. commonitis SteblE climate: CLIMATE BENEFITS FOREVER.

Note: All numbers are illustrative. Actual results vary. Sources: USDA, IEA Bioenergy, IPCC, Various biochar projects.
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The Basic Math: Why Biochar Alone Doesn't Pay

Let's start with the uncomfortable truth. A detailed financial study of a small biochar plant in Portugal
using residual forest biomass like acacia, gorse, and broom that are prime wildfire fuel found that if you simply build
a pyrolysis reactor, make biochar, sell it for around €900 per tonne, and collect carbon credit payments on top, you
still lose money. Across a 20-year project lifetime, the loss adds up to roughly €1.36 million. To break even on
biochar sales alone, the price would need to hit around €2,480 per tonne nearly three times the highest prices seen
anywhere in today's market. That's the bad news. The good news is what happens when biochar production is
bundled with other activities. When the same plant also gets paid to clear and maintain fire prone forest land
essentially, a wildfire prevention service, the picture flips completely. The project becomes profitable, paying back
its investment in about 15 years with a modest but real return. Add a third revenue stream selling the leftover biomass
that isn't needed for the pyrolysis reactor and the project pays back its investment in just 8 years, with a healthy
return on investment. The lesson is clear: biochar production rarely works as a standalone business. It works
brilliantly as part of something bigger a forestry management service, a waste disposal contract, an energy plant, or
an agricultural cooperative's circular economy. The most successful biochar companies in the world follow exactly
this pattern. NetZero, operating in Brazil, takes coffee processing waste for free, turns it into biochar, and sells it
back to the same coffee farmers closing the loop. HUSK, in Cambodia and Vietnam, turns rice husks into premium
fertilizer products, with carbon credits providing only 10-20% of revenue rather than being the main event.

Carbon Credits: The Premium Ingredient

Here's where biochar gets genuinely interesting from an investment perspective. Most carbon credits the
kind generated by tree planting or renewable energy projects sell for somewhere between $4 and $10 per tonne of
COs.. Biochar carbon credits sell for $100 to $300 per tonne. That's not a small premium,; it's an entirely different
price category. Why the gap? Two reasons. First, carbon stored in biochar is considered extremely durable —
potentially lasting over a thousand years, compared to a forest that could burn down next summer. Second, and
perhaps more importantly, biochar is currently the only "durable carbon removal” technology that's actually working
at commercial scale today. Competing technologies direct air capture machines that suck CO- straight from the
atmosphere, or enhanced rock weathering that speeds up natural mineral processes are still years away from
delivering credits in meaningful volumes. Of all the durable carbon removal credits that have actually been delivered
to buyers so far, more than three quarters came from biochar. This scarcity has made biochar credits a favorite of
companies racing to make credible "net zero™" claims. Unlike "carbon neutral” which can be achieved by buying
almost any type of offset "net zero™ requires proof that carbon has genuinely been pulled out of the atmosphere.
That's a much higher bar, and biochar is one of the few products that can clear it today. Microsoft, Google, Shopify,
and a handful of other tech and finance companies have become the dominant buyers, often locking in massive
multi-year contracts for tens of thousands of credits at a time.

What Could Go Wrong?

Markets built on premium pricing and concentrated demand carry obvious risks. If a handful of large tech
companies decided to scale back their voluntary carbon spending say, due to economic pressure or political shifts
biochar credit prices could fall sharply. There's also a credibility risk: the carbon market has been burned before by
scandals involving forest protection credits that turned out to be less effective than claimed. A similar scandal
involving biochar, especially from less rigorously monitored small scale "artisan™ projects, could spook buyers
across the entire sector. There's even a more fundamental debate brewing among scientists and policy experts: should
biochar credits even count as "carbon removal™ at all? Some argue that since the waste biomass would have
decomposed and released its carbon anyway, biochar production is really just avoiding emissions rather than
removing extra carbon from the atmosphere. If regulators ever agreed with this view, biochar credits could lose their
premium pricing overnight and be repriced down to the level of ordinary offsets a tenfold drop or more.

The Big Opportunities on the Horizon

Despite these risks, several developments could send demand and prices sharply higher. The most
significant is a new rule for the airline industry. Starting in 2027, a global aviation agreement called CORSIA will
require airlines to offset the growth in their international flight emissions and this requirement becomes mandatory,
not optional. Estimates suggest this could create demand for more than 500 million carbon credits, dwarfing the
entire current supply of durable carbon removal credits combined. If biochar is approved as an eligible credit type
(and several certification bodies have already applied), the resulting demand surge could be transformative. Europe
is also developing an official "Carbon Removal Certification Framework™ that would give biochar formal

www.agricosemagazine.com 13


http://www.agricosemagazine.com/

AgriCos e-Newsletter (ISSN: 2582-7049) 06 (05) May 2026

recognition within EU climate policy potentially opening the door to government funding and, eventually, access to
the much larger compliance carbon markets that big polluting industries are legally required to participate in. Beyond
regulation, there's a quieter opportunity in the world of commodity trading. Companies that trade coffee, cocoa, and
cotton are under growing pressure to clean up the carbon footprint of their supply chains. Biochar offers them a neat
solution: turn the agricultural waste from their own supply chains into biochar, and apply it back to the farms that
grew the crops in the first place cutting emissions and improving soil health in one move.

CONCLUSIONS

Biochar sits at a genuinely exciting crossroads. The technology works, the climate science behind it is
solid, and unlike many "future” climate solutions, it's making real carbon credits and delivering them to real buyers
right now. That puts it years ahead of flashier-sounding alternatives like direct air capture. But the path to
profitability is narrower than the hype sometimes suggests. Making biochar and selling it, on its own, generally
doesn't pay the bills. The projects that succeed are the ones that think bigger: pairing biochar production with forest
management, energy generation, waste disposal services, or agricultural supply chains and treating carbon credits as
the icing on the cake rather than the whole cake itself. The next few years will be decisive. If aviation offset rules
and European carbon regulations open up as expected, biochar could move from a promising niche to a mainstream
climate technology with genuinely large scale demand. If they don't or if a credibility crisis hits the sector the way,
it hit forest protection credits today's premium prices could come back down to earth. Either way, biochar has already
proven something that few climate technologies can claim: it works, it's being bought, and farmers, foresters, and
investors are making real money from it today.
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