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Problem statement

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.

PLEASE DO NOT DISTRIBUTE WITHOUT PERMISSION TA I(AC HS\R

TECHNOLOGY + EQUITY « ENVIRONMENT



Our decentralized, portable, on-site deployment

Concept of our “Takavator” unit

Various output bioproducts
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Al-enabled vision: Uber-like fleet for rural bioeconomy

Through real-time optimization and administration of carbon credits, we charge a per-ton usage fee for our software as a service.
Variable input i

Customizable bioproducts
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Unique advantage: A fleet of 17 reactors deployed worldwide, serving as first-of-
a-kind sandbox for Al fraining data.

Contracted new é B
2026 deployments \\.




Real-time sensor and field data available for model training and validation

STREAMING DATA REPORT
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This hackathon: Al as a decision-supported layer for climate resilience

Data Ingestion

Data Quality & Sanity Checks

Lightweight ML +7Phy;ircis Heuristics

/\ Recommendations & Alerts ---%-@:

9 Human Operator Decision ==~ e

Learning from real-world outcomes

Early-stage Al decision layer

e Data architecture

e Data quality checks

e Lightweight ML and
physics-guided heuristics

Real-time data from a fleet of
17 reactors

* Temperatures

* |nput and output weights
* Reactor setpoints

%&
“(f{ i

Community operator and
outcomes

Cleaner operation
Fewer failed batches
Increased revenues

sequestration and soil health

* Local weather conditions * Initially benchmarked e |ncreased carbon
* Local market conditions against human operations
\ —

Iterative community-centred co-design
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Climate and rural impacts to date

15,000 USD 1.1 million 4,240 tonnes 3,000 tonnes
farmers added rural waste recycled CO,e mitigated
livelihood
. J \ J \ J \_ J

« “After switching, | never have to worry putting enough food on the table for my
family. What's more, | sell the excess rice and use the income to send my children to
school.” — Mr. Kibhonge, farmer
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Scaling our mpact

Without Al/software With Al/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
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Proof of Work: Electric Tripping Forecasting

test prediction performance
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roof of Work: Al-Based Receipt Extraction

Extracted Data Extracted Data

(@ original Receipt

Invoice # [ Invoice # l
2 @ s @
Delivery Date [ 2024-08-25 Delivery Date [ 2024-08-30
Buyer [ . Buyer |
Ifds &% SHPHR
Himalayan Sustainable Encrgy Solutions Private
Limited . Se"er . )
c.block Annex Front Portion, Yamuns Apartments, Seller Himalayan Sustainable Energy Sclutions Himalayan Sustainable Energy Soluticns
R Alaknanda Private Limited Private Limited
TAKA New Delhi-110019, India
Ph: +91-011-43502602
Mobile: +91-9717838331 Product [ Rice Straw Biochar Product [ Rice Straw Biochar
Biochar Sale g 0
Quantity . Quantity X -
""“"“’"'“‘.':‘,',".“‘m'::Z:ﬁﬁ?;ﬁ';h?&“ﬁﬂl?&‘&l’&“f&%&ﬁ”””""’""" 5.75 kilograms 59.5 kilograms
23
R t Number . .
j,::m il ] 25- -2:3Y Total Weight [ 5.75 kg Total Weight [ 59.5 kg
Customer Name |
Customer Contact Number _9s5sY4Ylg3ecy
Customer Email B . .
Biochar Type 1T Rice Straw Blochar Total Price 500 Total Price 500
1 Olherslgleasesptufv).v.,.”., - E—
Biochar End Use L Soll Application
Others (please specify) c
Mode of Payment L/gans“hnc — Currency [ Indian Rupees iy [ Indian Rupees
‘Co_mments
[[Quantity in kg Description Price per kg_(y Total Price in Rupees Receipt Score [ 80.6% (@il Receipt Score | 76.8% (Ezdel
M%“q‘.m@ Wmmfr% , ﬁ—ﬁ
— ey ] Tags Tags
[r— T . . 1
| ) Flag: . Flag: NONE | Needs R :
’——‘,ﬁm e 7L/ [ ag: NONE | Needs Review: No [ g | eds Review: Yes
- & T AN | [— —
19 KMo Grand Total Feo /=
C(Q;’a Reason [ Not specified Redson [ duplicate
Customer Signature ;2(}1()( Seller Svgna!umi
N Notes . . Notes : . .
Found 'Receipt Number: 23', no explicit 'Invoice Number' Found 'Receipt Number: 35', no explicit 'Invoice Number'
present, using fallback rule for receipt number. present. Used as fallback per rules.

(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
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Growth strategy

We have already deployed 17 Takavator units, achieving 6,000 tons of CO:-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 loT platforms.

2023 2024 2025 2026
Scaledup to 1 Deployed Hardware Manufacture
ton/hour 17 units orders at scale

lI:E’:_:xll'zgslfthrc:}ugh Energy I(Iarna.

argin W1 €N car
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THEC) e > [
) Cornell University.
I II' REMOVAL \\,‘V _=_f/ \&V\ll_orlrd ;orgd
\§ /¢ Programme
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Product details: Cutting edge MIT technology at two scales

100% mass E g 25-85% mass
100% energy I I I l I 45-95% energy
100% c 30-65% carbon

A T
Moderate heat under

oxygen-lean conditions

(3 patents)
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Current IP portfolio and regulations

Control (+ hardware) patent Additional hardware patent
Granted (UST1,339,342, UST1,866,670) Granted (CN115698234) & pending (PCT/US2021/034519)
(a) ) g @40 762 381 @
T O T
) e ComE
Networks patent Internal trade secrets

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

& 8 2 ;2
(a) Pine shavings S @ (b) Hay S (c) Rice husk S g

A")\ '
?3
o, normalized air/fuel ratio

220

TAK:?H SR T, solid residence time

Certifications: Puro.earth carbon credit registry, local pollution and fire permits
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Competition: Decenitralized operations enabled by new tech

Competitive Characteristics

Low-cost Soil regenerative | Application flexible
1/500 cost | 27% yield increase
Open-air residue
burning ‘/ x ‘/
Status Quo
Centralized fertilizer
production x x
Small New Community-scale
Entrants composting X \/ \/
Gasification x x x
Existing . .
) Incineration
Conversion (biopower) X X \/
Pathways
Chemicals x x x
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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: | Long term:

* Make reactor units with local contract * License reactor as a complementary
manufacturers; product to agriculture/forestry OEM to

* Retail price: $175,000 per unit, with the integrate within their dealership network;
possibility of carbon credit financing * License fee: 7% of retail price;
through forward credit pre-purchases; * John Deere and Mahindra & Mahindra

* We provide one-year equipment warranty have separately reached out to us to
and subscription to ongoing service plan. | inquire.

— AND -
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.

e (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 CO,e fee against a typical $100-200/ton CO,e carbon credit price.
TAKACHS\R
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Market opportunity from $120 billion/year of biomass residues

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

Forest residues $30 billion/year  $68 billion/year  $6 bilion/year  $7 bilion/year

2% growth 5% growth 15% growth 20% TOWTh

Customized Biofuels f).lg. _ Actfivated _  GCraphite &

fertilizer renewdnie carbon graphene
natural gas

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

I som: Tilling highly degraded/acidified soil ($750 milion/year, 6% growth)
| = $35/season/ha x 2 seasons x 1 TM ha
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One of the benefits of using Safi Sarvi fertilizer is that
| always have enough food in the house for my family.

| N
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Traction and milestones: Evolution from prototype to product
MiniTorr vl MiniTorr v2 Takavator

Boulder, Colorado

Pes
3

Lil'wat Tribal Land, British C(;I D i TAKACHS\R
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Current traction: 17 Takavators deployed worldwide.

with Ulkatcho, Lil'wat
@ SILVACHAR @ and Esk'etemc Nations

vie

v \WEP .

&
. \&l ‘{-", World Food
Programme:
WS

BIOSORRA 0
ree@c&rgonlcs

@ Straw Innovations Ltd

0 TheNature @
Conservancy .

AGA KHAN FOUNDATION
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Current fraction: We removed 1,329 tonnes of CO2e in 2024.

: : Small dots Large dots Kenya starts India starts 24
¢ 1,000 Puro. |
. 10tonnes represent a new represent a new ; : 100 tonnes ;24 h/day | h/day e ' tonnes arth audit.
: 5 Takavator 100 Takavator 1000 .| operations | operations '
_ _ _ _ _ | _ — e~
Kenya India USA Kenya Iraq
1,600 1,526
1,400 1,329
1,200
N
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%) . .
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= 600
400
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200 //
0 —
Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jan-25
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Traction and milestones
Puro.earth certified in March 2025

.soumon_s

PRODUCTION FACILITY &
OUTPUT AUDIT STATEMENT

S0%olutions, e hat verified the CO, removal Capabity and sligibry for CO, Remoaval Cradas (CORCE) under
he Paro Farth Purn Standard Ganeral Rules v3 1 and the ssacited Biocher Mathadology tdaian 2022 v) for
he Tollowing company

oy & Compary mormaten

Production Facility Location

CO, Removal Supplser &
faclity Operator
Hamalayan Sustanadle tnergy NOovato, Y900 Sears Pomt Road Daochar
94945 United States

CO,; Removal Method

Solwtons Pyt Lid. (dba Takachar)

SOLOIUTONS ATImE That The OrEanation Ras The APpropnate squpment, procedures, and protocols in place
NG GOCwmented to quantity CO; removal Theough the producTson of DOKhar, via meaiuement of biachar outps
nd Qualty, and approprsate IfeCyCe analyus in accordance with The requirsments of the Puro Larth General
wies and Diochar Methodology thgibdety crtena are verified as follows

Critaria Verified thgibliny Ratsonale
Statin
suitemnoble feeditock Chgible Forest waste biomass feedstock
Bochar Use tigivle Sod application, ivestock feed additive
Not used for energy
Net Negative LCA Eupible Documented according 10 Puro Blochar
Methodology
No Fassi Fuels for Mrocess Meat thgpidle Used anly for onsite vehsles and
gonarator
Neghgible Methone Emissaons thgpible Methane emitsions minimal
Molor K€ Batio tupble HCrato =055
safe tmvwonment and Biochar tugible Bochar propetty and safely handied
rondlng
envwonmental & ool sofeguardy tigibln Faciity properly permatted
Addmranalty tigble Mot not required by any regulation
ad reguar et Carbon fTinknce
Biochor Quantificetion tigible ochar quantified Gunng opesstioni
Production Focdity Doto tugble Production facility dats matches

Puro Lanth Registry

Support letter from PG&E

Pacific Gas and oo Ubhpr i
o L a5 »eo
6 AE! Eloctric Company Vogetation e sgerment a0 Faman, CA S488)
Poore: 929 344 3070
" 4150 it

Aprd 14", 2025

Chief John McCarthy
Wood Products Program Manager
Catfornva Department of Forestry and Fire Protection

Subject: Letter of Support for Takachar Limited, Re CAL FIRE Business Development Gran
(Q1.2025) *Trash is cash. Developing & decentralized monkoring, reporting, and verificatior
plotform 1o process for stronded Momass in underserved regions”

Pacific Gas and Electric Company ("PGAE") is pleased %0 offer this letter of suppon for the
proposed “Trash is cosh' Developing & decentralized moniionng, reparting, and verificatio
platform o process for stranded biomass in underserved regions” submitted by Takaocho
Limitted in response to CAL FIRE Business Development Grant (Q1.2025). This project relate:
10 PGAE's current work with Takachar under EPIC 3 47, s well a8 an indevelopment fubure
project under EPIC 4 19

PGAE, a subsidiary of PGAE Corporation, is an investor-owned electnc and gas utiity operating
In the state of Calornia, covering over 70,000 square miles and serving approcmately 1¢
million people. PGAE has o strong interest in successiully enabling promiang technologiet
within the PGAE service area that advance safety, rebabity, affordabiity, and clean energy
adoption

As such, PGAE supponts the proposed project's overall goals to
¢ Reduce the cost 1o treat woody blomass resikiues and manage vegetation throughou
Calfornia 08 & wiifire prevention measure
¢ Improve the alfordabiity and consiglency of cardon.based bloproducts, thereby reducing
wood disposal operation’s carbon footprint

We support the advancement of this project and wish you a successhil outcome from the
proposal selection process

Sincerety
Jodin Fiske
Jonn Fiske

Director
Wood Management
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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

TAKACHSSR
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Current tfraction: We produce government-certified fertilizer blend.

\ 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

Organic
nt Certification

certification (EcoCERT EU
and USDA)

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

s 4T )

‘7-‘i‘v‘<’é:v‘mm. .i{(—-w':w:in DG RiNCE R A X
KEBS'KEBS KEBS KEBS KEBS K
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Current tfraction: Randomized conitrolled field trials with Cornell

Plot?

2,000 -
1,500

Number of Rl
fruits 500

Ton ha'

Non-fruit
matter

Ton ha'!
g
150 -
100
Harvested - Fruit mass
fruit _
0

N B C I

J/ .

N = No intervention C = Chemical fertilizer B = Carbon base only | = Takachar intervention
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FOUﬂdiﬂg feam we mary lived experience in rural communities with cutting-edge MIT technology.

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

Lisa Tomlinson

Human resources executive at
Activate; expertise in building
diverse, equitable, and inclusive
teams and cultures

Jennifer Wagner

Former President of CarbonCure;
expertise in carbon markets and
impact measurement

PLEASE DO NOT DISTRIBUTE WITHOUT PERMISSION

Vidyut Mohan (CEO)
Co-founded Pirool Energy which
turned wildfire-prone pine
needles into biofuels; human-
centered design with Simpa, @
distributed solar company

Johannes Lehmann, Ph.D.
Professor, Cornell University
School of Integrative Plant
Science; expertise in soil science,
nutrient cycling, and biochar

Magali Anderson

Board Member on Anglo
American; seasoned CSO with
corporate investment experience
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Unit economics of a Takavator

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

Our cost of pro?uction (COGS)

B J &°
& NN &
o Sales of output ;¥ & R

. © S
Q fertilizer blend Q& Y
1 to farmers
)
D =g
=
G>J Sales of carbon
) @ <°
; credit to corporate ’b* - Sales Price: $75/ton
3 buyers y COGS ] Our margin:
|
— SO S50 SZS/tOﬂ $100

Our margin: $90/ton

Sales Price:
S225/ton

$200 $250
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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 S15M 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.
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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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