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Commercializing cleantech innovations, 
Lessons from the FLCTD program



Commercializing clean tech 
innovations (as an example of long innovations (as an example of long 

gestation technologies)

Hiran Vedam
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Hiran Vedam
PhD

Hiran is a Business Fellow with the Breakthrough Energy Fellowship 
Program, bringing global experience across the lab-to-market journey. 
She has worked across the globe, supporting climate tech investors, 
startups, & early-stage ventures. Formerly an independent consultant, 

Who's Speaking

startups, & early-stage ventures. Formerly an independent consultant, 
she has led initiatives in technology transfer, entrepreneurship, & 
research commercialization. She was the chief editor of the AIM Prime 
Playbook & developed a mentoring framework for science-based 
startups. Her YouTube channel, World of Deeptech, educates researchers 
on deeptech commercialization.
.

• Co-founder & Chief Catalyst, 
Ashwatta Sustainability Ventures

Affiliation
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Vision: A sustainable global future driven by breakthrough 
climate solutions from India

Mission: To identify, de-risk, and scale breakthrough climate 

About Ashwatta
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Mission: To identify, de-risk, and scale breakthrough climate 
tech innovations from India for global impact

Position: From India for the World
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About Ashwatta

Training & Coaching Consulting Venture Studio

• Catalyst Program
– 3 Day Offline Workshop 

Covering Lectures, Hands-on 
Activities and Case Studies 

– 1-1 On-line Coaching for 3-6 
months (Customizable) 

• Specific areas of focus
• IP strategy
• Technology de-risking
• FOAK prototype 

planning
• Market opportunity 

• Identify breakthrough 
innovations and 
collaborate with 
researchers and build 
high-impact start-ups
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months (Customizable) 
– Target: Researcher with IP

• First Matter Formula ™ 
(Exclusive Licensee)
– Proven market intelligence 

framework adopted by 
world-leading investors and 
climate programs to India

– Includes training and 
coaching over 16 weeks

– Target: Climate Tech Start-
ups

• Market opportunity 
analysis

• Techno-economic 
analysis (TEA) 

• Life cycle analysis 
(LCA) 

• Fundraising
• Target

• Climate Tech Startups
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NIMBY and NMP

TL;DL
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Innovators and Entrepreneurs

Policy and Finance

Tech Transfer Is Crucial To Their Success!

Image Credit: ChatGPT & Canva
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Building a Sustainable Future for All!
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July 24th, 2025 
Humanity will have used up nature’s entire annual budget of 

ecological resources and services for 2025



June 3, 2024 – 428.91 ppm
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2024 was the world’s warmest year since records began in 1850

Source: NOAA Climate.gov/NCEI
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Source: https://www.cseindia.org/climate-india-2024-an-assessment-of-extreme-weather-events-12460
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https://interactive.carbonbrief.org/attribution-studies/index.html
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https://interactive.carbonbrief.org/attribution-studies/IND/index.html

11 studies found that climate change increased the severity or likelihood of the event
13 attribution studies focusing on events in India
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Source: https://x.com/WWFEU/status/1421033659222605826/photo/1
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https://speedandscale.com/tracker/



Key Outcomes
1. New Global Climate Finance Target
– $300ௗbillion/year from developed countries through 2035 (Compared to the ask of 
$1-1.3 trillion)
– Mention of  potentially mobilising up to $1.3ௗtrillion/year globally through 
public/private sources

2. Articleௗ6 Carbon-Market Infrastructure

COP29
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2. Article 6 Carbon-Market Infrastructure

- Article 6.2 that focuses on country-to-country carbon trading adopted
-Article 6.4 that standards strengthened to ensure mandatory environmental and 
human rights safeguards, including Indigenous consent

3. Push for more ambitious, investable NDCs (Countries are supposed to submit their 
revised NDCs by February 10, 2025). As of now only 25 of the 217 countries have 
submitted

4. No explicit reference to the “transitioning away from fossil fuels.”

Source: https://www.weforum.org/stories/2024/11/cop29-4-key-takeaways/
Source: https://unfccc.int/NDCREG



@ Technology Transfer in Practice | Copyright, Venture Center, 2025

17Commercializing Cleantech Innovations : Session 6

https://www.realclimate.org/index.php/archives/2022/08/climate-impacts-of-the-ira/
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https://rhg.com/research/clean-investment-monitor-q1-2025-update
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https://climateactiontracker.org/countries/india/



Y02 – Climate Change Mitigation 
Technologies
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Ref: https://e-courses.epo.org/course/view.php?id=46



WIPO Green 
• Public-private partnership established y WIPO in 2013 for technology exchange 

that supports global efforts to address climate change by connecting providers 
and seekers of environmentally friendly technologies.

Other Initiatives To Help With Access 
To Green Technologies
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Green Technology Selector
• Online platform by European Bank for Reconstruction and Development (EBRD) 

to help accelerate the deployment of green technologies by streamlining 
investment decision-making
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Policies from Germany and China!
https://www.infolink-group.com/energy-article/solar-topic-india-pv-regulations-policies-market-outlook + ChatGPT
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https://www.ceew.in/publications/anatomy-solar-power-feed-in-tariff-decline-in-solar-bids-india
https://theindiawatch.com/infrastructure-and-real-estate/demand-for-solar-panel-set-to-grow-in-india

February 2025 :  ₹2.48 to ₹2.6 per kWh (approximately $0.029 to $0.03 per 
kWh)
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Source: https://www.svb.com/globalassets/trendsandinsights/reports/future-of-climate/2025/svb-climate-tech-report-2025.pdf



Climate Tech - Challenges
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Source: First Matter, Goldilocks Startup



Industry Indicative Net Margins

Chemical Industry (Basic) 2-3%

Cement Industry 5-10% (Higher in India)

Steel Industry 5-7%

Climate Tech - Challenges
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Steel Industry 5-7%

Airline Industry 3-4%

Trucking Industry 2-8%

Shipping 3%-55%
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Climate Tech Path-to-Market

In
ve
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t

Commercialization Valley

Scaling
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Basic
Research

Early
Startup

Scaling & Growth Large-scale
Commercialization

Tech Development Valley

Technology Maturity
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Source: https://www.ctvc.co/project-finance-bankability/
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Source: Sightline Climate & CTVC



Company Type IP Portfolio

Enverus Enterprise Software 46 Patents

80 Acres Farms Vertical Farming 6 Patents
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Arcadia Global utility data and 
energy solutions platform 9 Patents
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Source: Introducing PitchBook Patent Research, Q1 2023



Photodetector

UV
Transistor-

type detector

Gated 
solar cells

Green 
window

Broadband 
solar cells
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Image sensorDevice

Materials

Blocking 
layer

Gain

Transparent
IPVM

Broadband

Imaging panel
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Time Period Primary Research Focus

2012–2016 Core electrochemical components and 
battery chemistry

2017–2019
(Form Energy Launched in 2017) 
Integration with renewable energy 
systems and control mechanisms 

2020–2022 Long-duration storage solutions, iron-air 
batteries, and hybrid systems
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Technology Area Number of Patents
Iron-Air Battery Systems 45
Electrochemical Cell Components 30
Hybrid Battery Systems 25
Renewable Energy System Controls 20
Moisture and Gas Management in 
Electrochemical Cells 15

Environmental Technologies 10
Other Energy Storage Innovations 57

Total 202

Commercializing Cleantech Innovations : Session 6

ChatGPT – Patent Explorer
https://insights.greyb.com/form-energy-patents/



Interim Takeaways
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What Does It Mean To 
Commercialization Journey?

@ Technology Transfer in Practice | Copyright, Venture Center, 2025

37Commercializing Cleantech Innovations : Session 6

Commercialization Journey?



Commercialization Journey

Lab (Multiple) 
Pilot

(Multiple)
Demonstration

Commercialization 

• Proof of Principle
• TRL 1-5
• Testing the science

• Proof of Concept
• TRL 5-7
• Testing the 

• Proof of Value
• TRL 7-8
• Testing the economics

• Business Model & 
Revenue Growth
• TRL 9+
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• Testing the science
• Exploring 

applications
• Exploring 

economics

• Testing the 
engineering

• Market specific 
application

• Market specific 
economics

• Data validated by 
partners

• Testing the economics
• Customer specific 

application
• Customer specific 

economics
• Test and validate with 

partners

• TRL 9+
• No testing
• Proof of business model
• Customer value 

creation
• Profitability
• Sales to customers



Partnerships

• Co-development, Collaboration, Expertise
• Laboratory Infrastructure – Material, Space, 

Equipment, Analytics 
• Testing and Validation
• Capital Equipment
• Supply Chain
• Design & Fabrication
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Supply Chain
• Design & Fabrication
• Engineering
• Space
• Utilities
• Logistics, Warehousing, Distribution
• Market Access
• Investment, Finance and Revenue
• Grant Funding 

Image Credit: ChatGPT & https://mtec.edu/programs/custom-design-and-fabrication/
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Cambridge Display Technologies
(CDT)

• Fluorescent P-OLED Tech from Cambridge licensed to CDT 
Ltd. in 1992

• Core P-OLED patent expiring in 2010
• Initial focus – manufacturer of displays
• Very little capital but strong IP portfolio
• Shift of focus to partnership model (1999)

• Licensing
• Multiple partnerships in each area

Royalty based on sales and no upfront payment
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• Multiple partnerships in each area
• Royalty based on sales and no upfront payment

• Joint Development
• Manufacturing Development Center (2000)

• Process package license (Know-how)
• Acquired Opsys IP portfolio (Phosphorescent P-OLED tech) 

(2002)
• IPO (Dec 2004)

• Raised over US$200m of investment and been granted 
100 patents.

Source: https://doi.org/10.1142/S0219877007001107
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R&D Management 43, 2, 2013.



Viridos
(Formerly Synthetic Genomics)

• Founded in 2005 with a mission to leverage synthetic biology to revolutionize 
bioengineering and create sustainable solutions across sectors including energy, 
health, and agriculture

• 2009 – 2021 : Significant funding from ExxonMobil ($600M)

• Explored broad synthetic biology applications but struggled to convert platform 
tech into scalable commercial products

• Narrowed focus to develop algae-derived biofuels that could be a drop-in 
replacement for gasoline, diesel, or jet fuel.

• 2010 – First self-replicable synthetic cell (Science publication)

Faced challenges around algae biofuel yield, scale, and cost
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• Faced challenges around algae biofuel yield, scale, and cost

• Reputation as a cutting-edge but speculative biotech company that had limited 
investor and partner appeal

• 2021: Rebrand to Viridos, Repositioning

• 2023: Raised $25M Series A led by Breakthrough Energy Ventures with United Airlines 
and Chevron

• Significant breakthrough - Engineered microalgae strains that produce oil at rates 
seven times higher than wild strains

• Can be cultivated in saltwater, allowing production in arid regions without 
competing for freshwater or arable land

• Over a 100 patents, no commercial sales yet



Interim Takeaways

It is a long and 
twisted path with 

changing priorities

Requires 
significant 
investment

Requires strategic 
partnerships

IP & Know-how 
takes investment 

Know-how is an 
important 
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IP & Know-how 
takes investment 

and grant support 
to build

Know-how is an 
important 

commercializable
asset

Image: Zojila Pass, Srinagar to Leh



What Does This Mean To Tech 
Transfer?
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Transfer?



Tech Transfer in 
Commercialization

Lead 
Generation

Term sheet 
and 

Contracts

Technology 
Transfer Compliance Long-term 

relationship

• Tech Offer
• Marketing

• NDA
• Termsheet

• Tech package
• Know-how 

• Upfront and 
minimal payments

• Converting the 
Licensee to 

IP Policy
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• Marketing
• Responding to 

enquiries
• Converting 

them to 
potential 
licensee

• Termsheet
• Full 

agreement
• Negotiation
• Closing

• Know-how 
transfer

• Setting 
Boundaries

• Ensuring best 
efforts

minimal payments
• Notification of 

patent prosecution 
deadlines

• Royalty calculations
• Dispute resolution
• Adjusting to 

changing 
circumstances and 
rigid patenting 
timelines

Converting the 
Licensee to 
repeat customer



Lead Generation

• IP Policy
• Need transparent policy that is updated and publicly available
• Ecosystem specific

• What works in Mumbai doesn’t necessarily work in Tirupati or 
Gandhinagar

• Upfront payment & Business Plan to get basic details of the technology? 
• Does the revenue justify the friction?
• How can anyone create a business plan if there is not enough details 
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• How can anyone create a business plan if there is not enough details 
about the tech?

• Non-exclusivity trap
• When does non-exclusivity make sense? When does exclusivity ?

• Perpetual vs. limited time license
• What agreements need to be done in hard copies and what is allowable to 

maintain momentum?
• Stamp papers, seal and stamps, electronic signatures, DocuSign etc

• KPIs for tech transfer officers - # of enquiries or # of successful closes



Lead Generation

• Tech offers and websites
• Marketing document 

• Identify your customers and speak to their needs
• User friendly and easy to use search tools
• List updated contact details

Update patent information frequently and remove old patents
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• Update patent information frequently and remove old patents
• Unless it is a fundamental patent 

• Include details of public information (Published papers, Published patent 
application numbers)

Be proactive! Listen! Make it frictionless to do business with you!



Term Sheets And Contracts

• Licensing vs. assignment

• Non-exclusive vs. exclusive license

• Option agreements

• Know-how licensing
• Important for climate tech

• Perpetual vs. limited-time license

• Restricted license (come back when you have an investor)
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• Restricted license (come back when you have an investor)

• Sub-licensing restrictions
• Think about the impact of restrictions 

• Ownership of improvements
• Mis-aligned KPIs

• Payments
• Taking equity
• Keep the time-line for commercialization in mind

• Royalty stacking



Term Sheets And Contracts

• Key Challenges

• Long negotiations

• Lack of clarity on decision making process

• Balancing the interests of PI, host organization and licensee
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• Balancing the interests of PI, host organization and licensee

• Misaligned expectations about maturity of the technology 

• Misaligned incentives of TTO

• What You Measure Is What You Get (WYMWYG)



Tech Transfer

• Challenges
• Documents and data dump

• PI not accessible

• Student/post-doc/RA who did the work left

• Student who did the work did not document SOP
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• Student who did the work did not document SOP

• Experimental setups dismantled/mothballed/repurposed

• Data and SOPs missing/mis-placed

• Boundaries blur between know-how transfer vs. 

consulting



Compliance

• Technology bundles
• Payments

• On-time invoicing and timely payment tracking
• Equity tracking

• Technology transfer
• Ensuring timely transfer of know-how and balancing requirements on both 

sides
• Prosecution

• Timely notifications to licensee, patent agent and PI
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• Timely notifications to licensee, patent agent and PI
• Registration of rights
• Tracking of assignment of license
• Keeping track of sub-licensing, improvements and obligations related to it
• Managing non-compliance

• Timely action & Flexibility
• Dispute Resolution and Escalation
• Warranty and Indemnification
• Claw backs

Keep the big picture in mind!



License + JDA
• Background vs. foreground
• FTO considerations

Joint IP ownership
• Generally, a bad idea

Pipeline agreements

Long Term Relationship
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Pipeline agreements
Additional technologies to license
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Take Aways

• Right policies around technology transfer can accelerate the lab-to-market of 
critical climate tech solutions

• Considerations
• Long commercialization timelines
• Ecosystem factors
• Accessibility of technologies
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• Accessibility of technologies
• Pathways to maintain momentum during negotiations and accelerate 

exception handling
• Partnership with licensee

• Planning for know-how transfer
• Terms that allow licensee navigate the long commercialization path
• Accommodating changing and evolving strategy of the licensee



NMP
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Innovators and Entrepreneurs

Supporting Them! A Choice We all Make!

Image Credit: ChatGPT & Canva



Contact Us

https://www.low-carbon-innovation.org/

https://www.techtransfer.online/

ttonline@venturecenter.co.in

https://www.low-carbon-innovation.org/

https://www.venturecenter.co.in/
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