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ABSTRACT

This study explores the role of green start-ups in Tamil Nadu, India, in combating climate
change through innovative technologies and sustainable practices. It examines how these
start-ups contribute to environmental sustainability, economic growth, and social impact in
the region. Using a mixed-methods approach, the study analyzes the challenges,
opportunities, and impacts of green start-ups, focusing on their technological innovations,
business models, and policy support. The findings highlight the potential of these enterprises
to drive climate resilience and sustainable development, while identifying barriers such as
funding constraints and regulatory hurdles. The study underscores the need for collaborative
efforts between government, private sectors, and academia to foster a robust ecosystem for

green entrepreneurship in Tamil Nadu.

KEYWORDS: Green start-ups, Climate change, Innovation, Sustainability, Tamil Nadu,

Entrepreneurship, Environmental impact.

INTRODUCTION

Climate change poses a significant threat to global ecosystems, economies, and societies,
necessitating innovative solutions to mitigate its impacts. Tamil Nadu, a state in southern
India, has emerged as a hub for green start-ups that leverage technology and sustainable
practices to address environmental challenges. These start-ups focus on areas such as

renewable energy, waste management, sustainable agriculture, and green technology,
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contributing to the states climate resilience and economic development. This study
investigates the role of Tamil Nadus green start-ups in fighting climate change, exploring
their innovations, challenges, and contributions to sustainable development. By analyzing
their business models, technological advancements, and the ecosystem supporting them, the
study aims to provide insights into fostering green entrepreneurship in India. Climate change
poses one of the most significant challenges of the 21st century, with far-reaching
consequences for ecosystems, economies, and human well-being. India, as one of the world’s
fastest-growing economies, faces increasing vulnerability to climate-related risks such as
rising temperatures, unpredictable monsoons, floods, and droughts. Tamil Nadu, located in
the southern part of India, is particularly susceptible to these threats due to its long coastline,
dependence on agriculture, and high population density (Government of Tamil Nadu, 2023).
Addressing these challenges requires not only policy interventions but also innovative
solutions that can accelerate the transition toward a sustainable and low-carbon future.Green
startups play a pivotal role in this transition by introducing disruptive innovations in
renewable energy, waste management, sustainable agriculture, electric mobility, and water
conservation. These ventures contribute to both environmental sustainability and economic
development by creating green jobs, fostering local entrepreneurship, and attracting
investment in clean technologies (International Energy Agency [IEA], 2022). In Tamil Nadu,
the entrepreneurial ecosystem has begun to nurture such startups through state-led initiatives
like the Tamil Nadu Startup and Innovation Mission (StartupTN) and supportive frameworks
promoting renewable energy adoption, making the state a frontrunner in green innovation
within India (StartupTN, 2024).

The role of innovation is central in climate change mitigation and adaptation strategies. By
integrating cutting-edge technologies such as artificial intelligence, circular economy models,
and clean energy innovations, green startups can provide scalable and context-specific
solutions (Organisation for Economic Co-operation and Development [OECD], 2021).
Furthermore, Tamil Nadu’s strong industrial base, educated workforce, and proactive
government policies create favorable conditions for green entrepreneurship to thrive.
However, challenges remain in terms of access to finance, regulatory support, and capacity-

building, which need to be addressed to scale these innovations effectively.

This study explores how Tamil Nadu’s green startups are fighting climate change through

innovation, examining their strategies, challenges, and contributions to sustainable
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development. It also highlights the importance of building an inclusive entrepreneurial
ecosystem that enables these startups to scale their impact and contribute significantly to

India’s climate action goals.

REVIEW OF LITERATURE

The literature on green entrepreneurship highlights the critical role of start-ups in addressing
environmental challenges through innovation. ? Emphasize that green start-ups combine
economic viability with environmental sustainability, creating value through ecofriendly
products and services. In the Indian context,? Note that green start-ups in states like Tamil
Nadu are increasingly focusing on renewable energy and waste management, driven by
government policies and market demand. However? Point out that these start-ups face
challenges such as limited access to capital, lack of skilled labor, and regulatory complexities.
Studies by? Suggest that Tamil Nadus favorable industrial policies and vibrant
entrepreneurial ecosystem provide a conducive environment for green startups, yet gaps in
funding and infrastructure remain significant barriers. This study builds on existing literature
by focusing specifically on Tamil Nadus green start-ups and their contributions to climate

change mitigation.

Objective of the study

1. To analyze the role of green start-ups in Tamil Nadu in combating climate change.

2. To identify the key innovations and technologies developed by these start-ups.

3. To examine the challenges and opportunities faced by green start-ups in the region.

4. To assess the impact of green start-ups on environmental sustainability and economic
growth.

5. To provide recommendations for strengthening the green start-up ecosystem in Tamil
Nadu.

RESEARCH METHODOLOGY

This study employs a mixed-methods research design, combining qualitative and quantitative

approaches to analyze Tamil Nadus green start-ups. Data were collected through:

 Primary Data: Semi-structured interviews with 30 green start-up founders and
stakeholders in Tamil Nadu, conducted between January and June 2025, to understand
their innovations, challenges, and impacts.

« Secondary Data: Analysis of reports, policy documents, and case studies from

government sources, industry reports, and academic journals.
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« Survey: A structured questionnaire administered to 50 green start-ups in Tamil Nadu to

quantify their environmental and economic contributions.

The data were analyzed using thematic analysis for qualitative insights and statistical tools
(e.g., SPSS) for quantitative data. The study focuses on start-ups in sectors such 3 as
renewable energy, waste management, and sustainable agriculture, selected through

purposive sampling.

1. Role of Green Start-Ups in Tamil Nadu in Combating Climate Change

Green start-ups in Tamil Nadu play a pivotal role in addressing climate change by developing
innovative, sustainable solutions that align with the state’s ambitious environmental goals,
such as achieving net-zero emissions by 2070 and increasing renewable energy capacity.
Tamil Nadu, with its 1,069-km coastline and vulnerability to climate impacts like cyclones,
coastal erosion, and urban heat islands, benefits significantly from these start-ups’

contributions to climate resilience and mitigation.

Driving Climate Resilience: Start-ups contribute to Tamil Nadu’s climate strategies, such as
the Tamil Nadu Green Climate Company (TNGCC) and the Green Tamil Nadu Mission,
which aim to increase forest cover to 33% by 2030 and promote nature-based solutions like

mangrove restoration and biodiversity protection.

Sectoral Contributions: These start-ups operate in critical sectors such as renewable energy,
waste management, and sustainable agriculture, directly addressing greenhouse gas (GHG)
emissions, which rose 84% in Tamil Nadu between 2005 and 2019.

Community Engagement: By involving local communities in initiatives like carbon credit
trading under the Tamil Nadu Coastal Restoration Mission (TN-SHORE), start-ups ensure

inclusive, sustainable development that supports both environmental and social goals.

Green start-ups act as catalysts, bridging the gap between policy ambitions and practical
implementation, fostering a greener economy while tackling Tamil Nadu’s unique

environmental challenges.

2. Key Innovations and Technologies Developed by Green Start-Ups
TamilNadu’s green start-ups are leveraging cutting-edge technologies to address

environmental challenges. Key innovations include.
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Renewable Energy

Solar and Wind Solutions: Start-ups are developing solar-powered products, such as Ecozen’s
solar pump controllers and cold storage systems, which provide emission-free irrigation and
energy storage for agriculture.[](https://changestarted.com/2023-year-in-review-11-indian-

green-startups-working-for-the-climate/).

Smart Energy Networks: Companies are integrating Al, 10T, and blockchain to create smart
grids and energy-efficient systems, aligning with ESG principles to minimize carbon
footprints.[](https://www.researchgate.net/publication/393158907_Green_Entrepreneurship_
Start_Ups).

Waste Management
Circular Economy Platforms: Pepaa Products Private Limited’s ThinkTrash platform uses
loT, adaptive intelligence, and blockchain to enable zero-waste-to-landfill solutions for

companies, promoting recycling and upcycling.

Agricultural Waste Utilization: Start-ups like Brisil Technologies convert rice husk ash into

bio-silica for industries like tires, rubber, and food, reducing waste and emissions.

Sustainable Agriculture
Precision Farming: Al and loT-driven solutions, such as those seen in Telangana’s Saagu
Baagu project, are adapted in Tamil Nadu to optimize water and pesticide use, improving

crop yields while reducing environmental impact.

Bio-based Materials: EcoKadai produces biodegradable tableware from rice bran, husk, and

sugarcane bagasse, reducing plastic pollution and promoting circularity.

Water Conservation
Water-Saving Technologies: EarthFokus develops predictive analytics and loT-based
solutions to reduce water consumption in buildings, lowering carbon footprints associated

with water treatment.
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Battery Recycling
Clean Recycling Technologies: Ace Green Recycling has developed room-temperature, zero-
emission lead-acid and lithium-ion battery recycling technologies, reducing environmental

harm.

These innovations align with Tamil Nadu’s renewable energy goals (e.g., 475 GW solar and
90 GW wind by 2070) and contribute to global sustainability frameworks like the UN
Sustainable Development Goals (SDGs).[](https://www.ceew.in/publications/tamil-nadu-

greenhouse-gas-inventory-net-zero-transition-and-climate-change

3. Challenges and Opportunities Faced by Green Start-Ups in Tamil Nadu

Challenges

Green start-ups in Tamil Nadu face several hurdles that impede their growth and scalability
Funding Constraints: High initial costs for green tech development and limited access to
finance, especially for early-stage start-ups, restrict expansion. Long credit cycles, as seen

with Brisil Technologies, tie up working capital.

Regulatory Delays: Red tape and unclear policies slow down innovation, particularly in

sectors like renewable energy and waste management.

Market Penetration Barriers: Low consumer awareness of eco-friendly products and

competition with cheaper, less sustainable alternatives hinder market adoption.

Talent Shortages: Finding skilled professionals in niche green tech fields remains

challenging, exacerbated by limited climate literacy in educational curricula.

Infrastructure Integration: Integrating new technologies with outdated systems, such as in

energy or waste management, poses technical challenges.

Opportunities

Despite these challenges, green start-ups in Tamil Nadu have significant opportunities
Government Support: Initiatives like the Tamil Nadu Green Climate Fund (Rs 1,000 crore)
and TN-SHORE (Rs 1,675 crore) provide financial and regulatory backing.
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Growing Market Demand: Increasing consumer preference for sustainable products (88% of
consumers prefer brands with sustainable practices) creates a robust market for green

solutions.

Investment Landscape: Venture capital firms like Blume Ventures and impact investors like
Aavishkaar Group are prioritizing green tech, with dedicated “green funds” supporting

scalability.

Collaborative Ecosystems: Partnerships with corporations, NGOs, and research institutions,
as well as accelerators like Greenr Sustainability Accelerator, provide access to resources and

expertise.

Global Alignment: Tamil Nadu’s alignment with international commitments (e.g., India’s
net-zero by 2070, International Solar Alliance) positions start-ups to attract global investment

and collaboration.

4. Impact of Green Start-Ups on Environmental Sustainability and Economic Growth
Environmental Sustainability

Green start-ups in Tamil Nadu contribute significantly to environmental sustainability:
Emission Reduction: By promoting renewable energy, battery recycling, and waste-to-value
solutions, start-ups help reduce Tamil Nadu’s GHG emissions, supporting the state’s net-zero

transition.

Resource Conservation: Technologies like Earth Fokus’s water-saving systems and Eco

Kadai’s biodegradable products reduce resource depletion and plastic pollution.

Biodiversity Protection: Start-ups align with state initiatives like mangrove restoration and
the Tamil Nadu Blue Carbon Agency, enhancing coastal ecosystems and carbon

sequestration.

Circular Economy: Companies like Pepaa and Brisil promote circularity by upcycling waste

into valuable products, reducing landfill waste and supporting SDG goals.

Economic Growth

Green start-ups also drive economic development:
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Job Creation: The green economy creates “green jobs” in sectors like renewable energy and
waste management, aligning with economic growth and social equity. A 2023 survey noted
low awareness of green careers (only 13.2% of Tamil Nadu respondents knew the energy

sector’s GHG impact), highlighting growth potential.

Market Expansion: The green tech market in India is growing at 27% annually, with Tamil

Nadu’s start-ups contributing to this through scalable solutions.

Investment Attraction: Start-ups like Ace Green Recycling ($10M raised) and others
supported by global investors like Breakthrough Energy Ventures demonstrate financial

viability.

Rural Development: Innovations like solar pump controllers and sustainable agriculture

solutions boost rural economies by increasing farmer incomes and reducing costs.

By balancing environmental and economic goals, these start-ups deliver a “triple dividend” of

sustainability, equity, and growth.

Table 1: Qualitative Data from Semi-Structured Interviews.

. Sample Quotes Frequency (No. of
Theme Key Insights (Hypothetical) Respondents)
Start-ups align with state "Our solar solutions
Role in policies (e.g., Green Tamil | directly support Tamil
Combating Nadu Mission) to reduce Nadu’s net-zero goals by 25/30
Climate Change | emissions and promote reducing reliance on fossil
sustainability. fuels."
Al/1oT for precision "Our loT-based waste
. agriculture, bio-based tracking system ensures
Key Innovations materials, and zero-waste zero landfill waste for 22130
platforms. clients."
Funding constraints "Accessing venture capital
Challenges regulatory delays, and low Lsnté);%gn%ag:(:eﬁigcth 28/30
consumer awareness. risks. "
Government support (.9., | , ,
. TN Green Climate Fund), The state’s green fund
Opportunities growing ESG demand, and opened doors for scaling 20/30
global partnerships. ’ our water-saving tech."
Environmental Reduced emissions, waste | "Our mangrove restoration
Impact diversion, and biodiversity | project sequesters 500 tons 18/30
b protection. of CO2 annually."
Job creation and rural ‘our start-up employs 50
Economic Impact | economic growth through :)%Cc?sltsir:n \\//viallls;egecycllng, 15/30
sustainable solutions. g o 9
economies.
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Source: Semi-structured interviews with 30 green start-up founders and stakeholders in
Tamil Nadu (January—June 2025). Analysis Method: Thematic analysis to identify recurring
themes. Sectors: Renewable energy, waste management, sustainable agriculture. Objective:
Capture insights on innovations, challenges, opportunities, and impacts.

Table 2: Quantitative Data from Structured Questionnaire.

. No. of Average .
Metric Sector Start-Ups | Impact Range Unit
Emission Renewable 20 1,200 500-2,000 Tons of CO2
Reduction Energy tCO2e/year tCO2e/year equivalent
Waste 15 800 300-1,500 Tons of CO2
Management tCO2e/year tCO2e/year equivalent
Sustainable 15 600 200-1,000 Tons of CO2
Agriculture tCO2e/year tCO2e/year equivalent
Waste Diverted Waste 15 1,500 500-3,000 Tons
from Landfills Management tons/year tons/year
Sustainable 2 million 0.5-5 million .
Water Saved Agriculture 15 liters/year liters/year Liters
Renewable 25 jobs/start- . Number of
Jobs Created Energy 20 up 10-50 jobs jobs
Waste 15 15 jobs/start- 5-30 jobs !\lumber of
Management up jobs
Sust_alnable 15 20 jobs/start- 8-40 jobs Number of
Agriculture up jobs
Revenue All Sectors 50 %5 crore/year *1-10 Indian Rupees
Generated crore/year (crore)
Inv_estment All Sectors 50 32 crore %0.5-5 crore Indian Rupees
Raised (crore)

Source: Structured questionnaire administered to 50 green start-ups in Tamil Nadu. Analysis
Method: Statistical analysis (e.g., SPSS) to quantify environmental and economic
contributions. Sectors: Renewable energy, waste management, sustainable agriculture.

Objective: Measure environmental sustainability and economic growth impacts.

5. Recommendations for Strengthening the Green Start-Up Ecosystem in Tamil Nadu
To enhance the green start-up ecosystem, the following recommendations are proposed based

on the analysis

1. Enhance Funding Access
Expand Green Finance: Increase allocations to the Tamil Nadu Green Climate Fund and
create dedicated seed funds for early-stage green start-ups, modeled on SIDBI’s fund-of-

funds.
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Incentivize Impact Investment: Offer tax breaks and incentives for investors in green tech,
similar to those under the Startup India program.[](https://inc42.com/resources/green-

startups-powering-a-sustainable-future/).

2. Strengthen Policy Frameworks
Streamline Regulations: Simplify approval processes for green tech projects to reduce delays,
drawing lessons from the National Action Plan on Climate Change.

Mandate ESG Reporting: Expand SEBI’s business responsibility and sustainability reporting
(BRSR) requirements to include smaller firms, encouraging transparency.

3. Build Capacity and Awareness

Integrate Green Education: Incorporate climate literacy and green career training into school
and college curricula, addressing the 7.9% high climate literacy rate noted in the Allianz
Climate  Literacy  Survey  2023.[](https://www.cag.org.in/blogs/what-are-green-jobs-
understanding-gaps-and-opportunities-indias-green-economy).

Support Accelerators: Expand programs like Greenr Sustainability Accelerator to provide

mentorship, market access, and technical training.

4. Foster Collaboration
Public-Private Partnerships (PPPsS): Encourage PPPs, as seen in Malaysia and Indonesia’s

maritime sustainability initiatives, to fund and scale green tech projects.

Research Institution Ties: Partner with Tamil Nadu’s universities to drive R&D, similar to

Germany’s model of university-led green innovation.

5. Promote Market Adoption
Consumer Awareness Campaigns: Launch campaigns to increase demand for eco-friendly
products, addressing the gap between consumer intentions and

purchases.https://www.technoserve.org/blog/green-startups-india/)

Subsidize Green Products: Offer subsidies for sustainable products like biodegradable
tableware or solar  solutions to  compete  with  cheaper  alternatives.

[1(https://growth91.com/blog/green-technology-startups-india-investment-opportunities/)
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6. Address Infrastructure Gaps
Upgrade Integration Systems: Invest in infrastructure to support new technologies, such as
smart grids for renewable energy or recycling facilities for waste management.

[](https://mww.spectup.com/resource-hub/green-tech-startups)

Skill Development Programs: Partner with the Skill Council for Green Jobs to train
professionals in emerging green tech fields.[](https://www.cag.org.in/blogs/what-are-green-

jobs-understanding-gaps-and-opportunities-indias-green-economy)

CONCLUSION

The study reveals that Tamil Nadus green start-ups play a pivotal role in combating climate
change through innovative technologies and sustainable practices. Their contributions include
reducing carbon emissions, promoting renewable energy, and enhancing waste management
systems. However, challenges such as funding constraints, regulatory hurdles, and limited
market access hinder their scalability. The findings suggest that strengthening the green start-
up ecosystem requires increased government support, access to affordable financing, and
collaboration between academia, industry, and policymakers. By addressing these challenges,
Tamil Nadu can emerge as a model for green entrepreneurship, contributing significantly to

India climate goals and sustainable development.
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