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Crop/forest residues (biomass) are loose, wet, bulky, and expensive to collect/centralize 
for conversion from rural, underserved communities. Each year, $120 billion/year of 
biomass residues are burned in open-air, resulting in smog and air pollution.

Problem statement



• Requires no external heat/fuel to run
• >95% reduction in air pollution
• Builds self-sufficient rural bioeconomies

Decentralized thermochemical conversion

Fertilizer 
blends 

($30B/year)

Activated 
carbon 

($6B/year)

Biofuels 
($68B/year)

Specialized 
chemicals 
($7B/year)

Our decentralized, portable, on-site deployment

Crop and forest 
residues 
(biomass)

Various output bioproducts
Concept of our “Takavator” unit

Actual operational unit in Haryana



50 tonnes 
@ $20

10 tonnes 
@ $180

3 tonnes 
@ $120

90 tonnes 
@ $60

AI-enabled vision: Uber-like fleet for rural bioeconomy

Variable input feedstocks Real-time, input-output flexible control Decentralized fleet Customizable bioproducts
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Through real-time optimization and administration of carbon credits, we charge a per-ton usage fee for our software as a service.
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T-1000 in Canada (Spruce)

Unique advantage: A fleet of 17 reactors deployed worldwide, serving as first-of-

a-kind sandbox for AI training data.

Contracted new 
2026 deployments



Real-time sensor and field data available for model training and validation
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This hackathon: AI as a decision-supported layer for climate resilience

Real-time data from a fleet of 
17 reactors
• Temperatures
• Input and output weights
• Reactor setpoints
• Local weather conditions
• Local market conditions

Early-stage AI decision layer
• Data architecture
• Data quality checks
• Lightweight ML and 

physics-guided heuristics
• Initially benchmarked 

against human operations

Community operator and 
outcomes
• Cleaner operation
• Fewer failed batches
• Increased revenues
• Increased carbon 

sequestration and soil health

Iterative community-centred co-design
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USD 1.1 million 
added rural 
livelihood

15,000 
farmers

3,000 tonnes 
CO2e mitigated

4,240 tonnes 
waste recycled

Climate and rural impacts to date

• “After switching, I never have to worry putting enough food on the table for my 
family. What’s more, I sell the excess rice and use the income to send my children to 
school.” – Mr. Kibhonge, farmer
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Scaling our impact

Proprietary and confidential. Please do not distribute without prior permission

Without AI/software With AI/software

Hardware sales only Licensed hardware via OEMs

One-time sales revenue Recurrent revenue

Manual scaling Digital scaling

Capital-intensive growth Capital-light growth

Limited geographical reach Rapid global replication



Proof of Work: Electric Tripping Forecasting

Paper in Review

Conceptual Structure of Traditional ML Models (upper) and Transformer Model (lower)

Example of Smoothed Prediction Result



Proof of Work: AI-Based Receipt Extraction

(a) Complete Example of 'Pass' Case with Image on Left and Extraction on Right (b) Example of 'Needs Review', Right side only



Proof of Work: Sensor Error Correction

Common Errors in measuring input weight
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2026 
Manufacture 

at scale

2024
Deployed 
17 units

2025
Hardware 

orders

2023
Scaled up to 1 

ton/hour

Growth strategy

We have already deployed 17 Takavator units, achieving 6,000 tons of CO2-e capacity. As we 
take hardware orders, we will eventually license with a hardware OEM to scale while 
charging an ongoing carbon credit verification fee based on cloud-based IoT platforms. 
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Moderate heat under 
oxygen-lean conditions 

(3 patents)
Biomass

100% mass
100% energy
100% carbon

Volatile species (combustible)
Steam Organic acids
CO2  Tar
CO  CH4 + H2

25-85% mass
45-95% energy
30-65% carbon

Product details: Cutting edge MIT technology at two scales



Control (+ hardware) patent
Granted (US11,339,342, US11,866,670)

Networks patent
Granted (ZA202205452) & pending (PCT/US2020/060011)

Additional hardware patent
Granted (CN115698234) & pending (PCT/US2021/034519)

Internal trade secrets

Current IP portfolio and regulations

Certifications: Puro.earth carbon credit registry, local pollution and fire permits
Proprietary and confidential. Please do not distribute without prior permission
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Competitive Characteristics

Low-cost Soil regenerative Application flexible
Role Type

✓✓

27% yield increase

✓

1/500 cost

Status Quo

Open-air residue 
burning ✓







✓


Centralized fertilizer 

production

Small New 
Entrants

Community-scale 
composting ✓✓

Existing 
Conversion 
Pathways

Gasification

Incineration 
(biopower)

Chemicals



✓















Competition: Decentralized operations enabled by new tech
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Business model: medium and long Term - hardware and software

Hardware: We sell our units to biomass contractors working for farmers and forested landowners.  

Medium term:
• Make reactor units with local contract 

manufacturers;
• Retail price: $175,000 per unit, with the 

possibility of carbon credit financing 
through forward credit pre-purchases;

• We provide one-year equipment warranty 
and subscription to ongoing service plan.

Software: We charge end users a per-ton service fee for carbon credit monitoring, reporting, 
and verification (MRV) and real-time, cloud-based, Uber-like optimization of reactor fleet. 

Long term: 
• License reactor as a complementary 

product to agriculture/forestry OEM to 
integrate within their dealership network;

• License fee: 7% of retail price;
• John Deere and Mahindra & Mahindra 

have separately reached out to us to 
inquire. 

• Carbon credit certification in a standard registry (currently we are on Puro.earth) for rural 
communities who otherwise find  the certification process to be too onerous/expensive. 

• We charge a $20/ton CO2e fee against a typical $100-200/ton CO2e carbon credit price.

– AND –
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While we can make various carbon-based bioproducts/biofuels in rural contexts, our 
beachhead market is in water-saving fertilizer blends.

Forest residues

Crop residues

Customized 

fertilizer

$30 billion/year

2% growth

Biofuels e.g. 

renewable 

natural gas

$68 billion/year

5% growth

SAM: Farmers < 5 hectares ($8 billion/year)

SOM: Tilling highly degraded/acidified soil ($750 million/year, 6% growth)

 = $35/season/ha x 2 seasons x 11M ha

Activated 

carbon

$6 billion/year

15% growth

Graphite & 

graphene

$7 billion/year

20% growth

Market opportunity from $120 billion/year of biomass residues



At the same price that farmers pay for their fertilizer inputs: 

➔We increase their yields on average by 27%
➔We increase their net income by up to 50%



Current traction: Testimony from more than 14,000 farmers
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Traction and milestones: Evolution from prototype to product
MiniTorr v1 MiniTorr v2 Takavator

Various roadshows and live demonstrations
Boulder, Colorado

Lil’wat Tribal Land, British Columbia

Ulkatcho Tribal Land, BC
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3

2

4

with Ulkatcho, Lil'wat 
and Esk'etemc Nations

5

Current traction: 17 Takavators deployed worldwide. 
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1,329

Cumulative gross tons CO2 removed

Cumulative tons CO2 emitted

Cumulative net tons CO2 removed

New 
units

Feb 24 Mar 24 Apr 24 May 24 Jun 24 Jul 24 Aug 24 Sep 24 Oct 24 Nov 24 Dec 24 Jan 25

Kenya Canada Kenya India USA USA Kenya Iraq

Small dots 
represent a new 

Takavator 100

Large dots 
represent a new 
Takavator 1000

10 tonnes 100 tonnes
Kenya starts 

24 h/day 
operations

India starts 24 
h/day 

operations

Puro.
earth audit

1,000 
tonnes

Current traction: We removed 1,329 tonnes of CO2e in 2024. 
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Traction and milestones

Puro.earth certified in March 2025 Support letter from PG&E Farmer testimonials 

“If they have not started using 
it, they should start now.” – Mr. 
Kibuchi

“My yields have doubled after 
switching.” – Dan

“I express strong support for its 
continued use on my farm.” – 
Gloria Ferrar

“With better soil conditions, my 
crop has become more 
vigorous and productive.” – 
William Henpann
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Government 
certification

Organic 
Certification 
(EcoCERT EU 

and USDA)

Our biochar-based fertilizer blend 

displaced 199 tonnes of chemical fertilizer 

during the demonstration

In the last 12 months, sold 664 tonnes of 

biochar-equivalent to 14,000 farmers, 

earning $330,331 in sales

The biochar selling price excluding the 

blended nutrients worked out to be 

$270/tonne, which equals what farmers 

would otherwise pay per hectare per 
season for chemical fertilizers

Current traction: We produce government-certified fertilizer blend.
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Current traction: Randomized controlled field trials with Cornell
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Vidyut Mohan (CEO)
Co-founded Pirool Energy which 

turned wildfire-prone pine 

needles into biofuels; human-

centered design with Simpa, a 
distributed solar company

Kevin Kung, Ph.D. (CTO)
MIT PhD in Biofuels and Renewable 

Energy; co-founded SafiCoils which 

sold more than one million low-

toxin mosquito coils

Founding team

Advisory Board

Lisa Tomlinson
Human resources executive at 

Activate; expertise in building 

diverse, equitable, and inclusive 

teams and cultures

Johannes Lehmann, Ph.D.
Professor, Cornell University 

School of Integrative Plant 

Science; expertise in soil science, 

nutrient cycling, and biochar

Jennifer Wagner
Former President of CarbonCure; 

expertise in carbon markets and 

impact measurement

Magali Anderson
Board Member on Anglo 

American; seasoned CSO with 

corporate investment experience

We marry lived experience in rural communities with cutting-edge MIT technology. 
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$0 $50 $100 $150 $200 $250

Carbon credit

Production
Sales Price: 
$225/ton*

Our margin: 
$25/ton*

Sales Price: $75/ton*

Unit economics of a Takavator

Based on the Takavators we own and operate as a pilot:

*Normalized per ton of output product
**Monitoring, reporting, and verification

Sales of output 
fertilizer blend 

to farmers

Sales of carbon 
credit to corporate 

buyers 

Our cost of production (COGS)
Our margin: $90/ton*
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Media coverage

• Klarna: Klarna announces multi-million contribution from internal carbon tax for game-
changing climate impact solutions, 2023. 

• Breakthrough Energy: Takachar is on a mission to transform agriculture globally, 2023. 
• Mitacs: Eighth annual Entrepreneur Awards recognizes top Canadian talent and 

breakthrough innovations, 2023. 
• World Food Programme: Climate innovation takes to the stage at COP27, 2022. 
• MIT News: Spinoff Takachar processes waste biomass to reduce airborne pollutions, 2022. 

• The New York Times: Prince William’s Earthshot Prize, 2021.
• XPRIZE: XPRIZE and Musk Foundation award $15M to milestone winners, 2021.
• CNN: Turning crop waste to fertilizer could fight air pollution, 2021. 
• UN News: Young Champions of the Earth, 2020.
• Lawrence Berkeley Laboratory: Cyclotron Road introduces its fourth cohort of 

entrepreneurial technology fellows, 2018. 

https://www.klarna.com/international/press/klarna-announces-multi-million-contribution-from-internal-carbon-tax-for-game-changing-climate-impact-solutions-shares-progress-on-emissions-reduction/
https://www.klarna.com/international/press/klarna-announces-multi-million-contribution-from-internal-carbon-tax-for-game-changing-climate-impact-solutions-shares-progress-on-emissions-reduction/
https://www.klarna.com/international/press/klarna-announces-multi-million-contribution-from-internal-carbon-tax-for-game-changing-climate-impact-solutions-shares-progress-on-emissions-reduction/
https://www.klarna.com/international/press/klarna-announces-multi-million-contribution-from-internal-carbon-tax-for-game-changing-climate-impact-solutions-shares-progress-on-emissions-reduction/
https://www.klarna.com/international/press/klarna-announces-multi-million-contribution-from-internal-carbon-tax-for-game-changing-climate-impact-solutions-shares-progress-on-emissions-reduction/
https://www.klarna.com/international/press/klarna-announces-multi-million-contribution-from-internal-carbon-tax-for-game-changing-climate-impact-solutions-shares-progress-on-emissions-reduction/
https://breakthroughenergy.org/news/takachar/
https://breakthroughenergy.org/news/takachar/
https://www.mitacs.ca/en/newsroom/news-release/eighth-annual-mitacs-entrepreneur-awards-recognizes-top-canadian-talent-and
https://www.mitacs.ca/en/newsroom/news-release/eighth-annual-mitacs-entrepreneur-awards-recognizes-top-canadian-talent-and
https://www.mitacs.ca/en/newsroom/news-release/eighth-annual-mitacs-entrepreneur-awards-recognizes-top-canadian-talent-and
https://www.mitacs.ca/en/newsroom/news-release/eighth-annual-mitacs-entrepreneur-awards-recognizes-top-canadian-talent-and
https://www.wfp.org/stories/climate-innovation-takes-stage-cop27
https://www.wfp.org/stories/climate-innovation-takes-stage-cop27
https://www.wfp.org/stories/climate-innovation-takes-stage-cop27
https://www.wfp.org/stories/climate-innovation-takes-stage-cop27
https://energy.mit.edu/news/mit-spinoff-takachar-processes-waste-biomass-to-reduce-airborne-emissions/
https://energy.mit.edu/news/mit-spinoff-takachar-processes-waste-biomass-to-reduce-airborne-emissions/
https://www.nytimes.com/2022/12/01/climate/earthshot-prize-prince-william.html
https://www.nytimes.com/2022/12/01/climate/earthshot-prize-prince-william.html
https://www.xprize.org/prizes/carbonremoval/articles/xprize-and-the-musk-foundation-award-15m-to-prize-milestone-winners-in-100m-carbon-removal-competition
https://www.xprize.org/prizes/carbonremoval/articles/xprize-and-the-musk-foundation-award-15m-to-prize-milestone-winners-in-100m-carbon-removal-competition
https://news.un.org/en/story/2020/12/1080072
https://news.un.org/en/story/2020/12/1080072
https://newscenter.lbl.gov/2018/05/09/cyclotron-road/
https://newscenter.lbl.gov/2018/05/09/cyclotron-road/
https://newscenter.lbl.gov/2018/05/09/cyclotron-road/
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