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Funding India’s Climate Future, the Trillion-Dollar Question’

Context

India’s commitment to addressing climate change represents one of the largest development and investment
challenges of the twenty-first century.
To achieve its Nationally Determined Contributions (NDCs) by 2030, the country will require
approximately ₹162.5 trillion ($2.5 trillion).
Over the longer term, achieving net-zero emissions by 2070 is expected to cost around $10.1 trillion,
nearly three times India’s current GDP.
These figures underscore that climate action is not merely an environmental necessity but also a major
economic and financial

The Scale of the Financing Challenge

Massive Investment Requirements
India’s climate goals demand unprecedented levels of capital mobilization.
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The estimated funding requirements highlight the urgency of creating a comprehensive financing
strategy capable of attracting both domestic and international investments.
Without sufficient financial resources, the pace of decarbonization could slow significantly, affecting
the country’s long-term sustainability objectives.

The Financing Gap
Although India possesses considerable financial potential, a substantial gap remains between available
resources and required investments.
Bridging this gap requires stronger institutional capacity, innovative financing mechanisms, and
coordinated efforts between governments, financial institutions, and private investors.

High-Emission Sectors and Decarbonisation Needs

Key Sectors Driving Emissions
Four sectors, steel, cement, power generation, and road transport, account for more than half of
India’s carbon emissions.
These industries are central to economic growth but are also among the most difficult to decarbonize.

Investment Requirements for Green Transition
Transitioning these sectors toward cleaner technologies will require approximately $467 billion in
additional capital expenditure between 2022 and 2030.
Technologies such as green steel and green cement remain relatively expensive, making large-scale
adoption challenging without external support.

The Role of Government and Policy Support

Need for Regulatory Incentives
The economics of many low-carbon technologies are not yet competitive with conventional
alternatives.
As a result, private-sector investment alone is unlikely to drive the transition at the required scale.
Strong regulatory incentives, targeted subsidies, and supportive policy frameworks are essential
to encourage investment in sustainable technologies.

Creating an Enabling Environment
Government intervention can reduce investment risks through tax incentives, financial guarantees,
and risk-sharing mechanisms.
Such measures improve investor confidence and make green projects more commercially viable.
Effective policies can therefore accelerate the adoption of cleaner technologies across critical sectors.

Climate Finance as an Opportunity

Economic Growth and Employment
Climate finance should be viewed not only as a cost but also as an opportunity.
Investments in renewable energy, green infrastructure, and low-carbon industries can stimulate
economic growth, generate employment opportunities, and enhance national competitiveness.

Strengthening Energy Security
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Greater investment in sustainable energy systems can reduce dependence on fossil fuels and improve
energy security.
This contributes to long-term economic stability while simultaneously supporting environmental
objectives.

Conclusion

India’s climate ambitions are achievable, but their success depends on establishing a robust and scalable
financing framework.
Meeting the enormous investment requirements will require coordinated action among policymakers,
financial institutions, and businesses.
Through effective public finance, increased private capital, supportive regulations, and innovative funding
mechanisms, India can bridge the financing gap and accelerate its transition toward a sustainable future.
Ultimately, climate finance should be viewed not as a burden but as a catalyst for long-term development,
resilience, and prosperity.

Funding India’s Climate Future, the Trillion-Dollar Question’ FAQs

Q1. How much investment does India need to meet its NDC targets by 2030?
Ans. India needs approximately ₹162.5 trillion ($2.5 trillion) to meet its NDC targets by 2030.

Q2. Which sectors account for more than half of India’s carbon emissions?
Ans. Steel, cement, power generation, and road transport account for more than half of India’s carbon emissions.

Q3. Why is private-sector investment alone insufficient for decarbonization?
Ans. Private-sector investment alone is insufficient because many green technologies are not yet economically
competitive.

Q4. How can the government support the green transition?
Ans. The government can support the green transition through regulations, subsidies, tax incentives, and risk-
sharing mechanisms.

Q5. What benefits can climate finance bring to India?
Ans. Climate finance can promote economic growth, create jobs, and strengthen energy security.

Source: The Hindu

When Mangroves So What Seawalls Cannot

Context

India’s 11,000-kilometre coastline is increasingly exposed to climate change, including sea-level rise, storm
surges, cyclones, and saline intrusion.
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These interconnected threats endanger the lives and livelihoods of nearly 250 million people living in
coastal regions.
As climate risks intensify, strengthening coastal resilience has become a critical policy priority.
While adaptation efforts have traditionally relied on engineered structures, growing evidence supports the
role of natural ecosystems in reducing vulnerability and promoting long-term sustainability.

Overreliance on Grey Infrastructure

India’s adaptation strategy has largely favoured grey infrastructure such as seawalls, groynes,
embankments, and tetrapods.
Coastal States have invested heavily in these structures, while funding for ecosystem-focused initiatives has
remained comparatively limited.
Although such measures can be effective, especially in densely populated urban areas, they often involve
high maintenance costs and may transfer risks to neighbouring regions.
Along parts of Kerala’s coastline, hard armouring has protected specific locations while contributing to
increased erosion elsewhere.
These limitations highlight the need for more balanced and sustainable adaptation approaches.

Ecosystem-Based Adaptation as a Natural Defense

Ecosystem-based Adaptation (EbA) uses biodiversity and ecosystem services to help communities adapt to
climate impacts.
India possesses valuable natural assets, including mangroves, seagrass meadows, coral reefs, and
wetlands, which act as natural buffers against coastal hazards.
These ecosystems reduce wave energy, limit shoreline erosion, and provide protection from extreme weather
events.
Research identifies India as a global hotspot for coastal EbA, with mangrove ecosystems protecting more
people per hectare than in most other countries.

Social, Economic, and Environmental Benefits

During Cyclone Dana, mangroves along Odisha’s coast reduced the impact of severe weather,
demonstrating the protective value of healthy ecosystems.
In the Sundarbans, more than 18,000 women restored 4,600 hectares of mangroves, helping communities
withstand Cyclones Amphan and Yaas.
These restoration efforts also supported livelihoods through activities such as honey collection and crab
farming.
Such outcomes illustrate the multiple co-benefits of EbA, combining climate resilience with economic
opportunities, social inclusion, and ecosystem conservation.

Governance and Policy Challenges

Despite its proven effectiveness, EbA remains marginal within India’s adaptation framework.
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Fragmented governance, weak monitoring systems, and a preference for visible infrastructure projects
often limit its recognition.
Many ecosystem-based initiatives are implemented through broader conservation, restoration, or
development programmes, causing their adaptation benefits to remain unrecorded.
Consequently, successful interventions are frequently overlooked in adaptation planning, assessment, and
financing.

The Challenge of Classification

A major barrier to mainstreaming EbA is the presence of overlapping concepts such as Nature-based
Solutions (NbS), Ecosystem-based Coastal Adaptation (EbCA), and Ecosystem-based Disaster Risk Reduction
(Eco-DRR).
The absence of clear classification creates uncertainty regarding what qualifies as adaptation.
As a result, many ecosystem-focused initiatives are categorised under restoration or conservation rather than
climate adaptation.
The Mangrove Initiative for Shoreline Habitats & Tangible Incomes (MISHTI) programme illustrates
this challenge.
Although it enhances climate resilience through large-scale mangrove restoration, it is primarily recognised
as a restoration initiative rather than an adaptation strategy.

Why Recognition Matters

Accurate classification is essential for identifying, monitoring, and evaluating adaptation outcomes.
It also enables governments to allocate resources more effectively and capture the full socio-economic value
of ecosystem-based interventions.
As global attention shifts toward measuring adaptation progress through frameworks such as the Global
Goal on Adaptation, clear recognition of EbA becomes increasingly important.
Without proper tracking mechanisms, some of India’s most effective climate responses may remain
undercounted and underfunded.

Conclusion

India’s natural ecosystems represent one of its strongest defences against climate change.
While engineered infrastructure will continue to play an important role, ecosystem-based adaptation
offers a more sustainable, cost-effective, and equitable approach to managing coastal risks.
Integrating EbA into mainstream coastal planning, policy, and finance can strengthen resilience while
supporting biodiversity, livelihoods, and long-term development.
The key challenge is no longer proving that EbA works, but ensuring that policy frameworks recognise,
measure, and scale it effectively.

When Mangroves So What Seawalls Cannot FAQs
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Q1. What is Ecosystem-based Adaptation (EbA)?
Ans. Ecosystem-based Adaptation is an approach that uses biodiversity and ecosystem services to help
communities adapt to climate change. 

Q2. Why are mangroves important for coastal protection?
Ans. Mangroves reduce the impact of storm surges, cyclones, and coastal erosion by acting as natural barriers.

Q3. What is a major limitation of grey infrastructure?
Ans. Grey infrastructure can be expensive to maintain and may shift environmental risks to nearby areas.

Q4. How did the Sundarbans mangrove restoration benefit local communities?
Ans. The restoration improved climate resilience while creating livelihood opportunities through activities such as
honey collection and crab farming.

Q5. Why is the classification of EbA important?
Ans. Clear classification helps governments recognize, monitor, finance, and scale ecosystem-based adaptation
measures effectively.

 Source: The Hindu

Magnifica Humanitas and MANAV – Converging Ethical Visions for AI
Governance

Context

There is a striking convergence between –
Pope Leo XIV’s 2026 encyclical Magnifica Humanitas: On Safeguarding the Human Person in the Time
of AI and
The Indian PM’s MANAV framework articulated at global AI forums (India AI Impact Summit, 2026 and
the AI Action Summit, 2025).

Despite emerging from different civilisational traditions, both frameworks advocate a human-centric,
ethical, inclusive, and globally accountable approach to Artificial Intelligence (AI).

Core Argument – Human Beings Must Remain at the Centre

AI governance should not be driven solely by technological efficiency or commercial interests.
Both Pope Leo XIV and the Indian PM emphasize that technology must serve humanity rather than replace it.
The Pope views AI primarily through the lens of human dignity and moral  The Indian PM stresses that AI
should remain “human-centric rather than machine-centric.”
The central principle is that the value of technology must be judged by its impact on human welfare.

Seven Areas of Convergence

Human-centric AI:
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Both leaders reject the idea of treating humans as subordinate to machines.
Their key message is AI must augment human capabilities while preserving human dignity, freedom,
and agency.

AI for the common good:
Both frameworks evaluate AI not by its sophistication but by its contribution to society.
Catholic social teaching emphasizes the “common good.” Indian philosophical thought emphasizes “
Sarvajana Hitaya” (welfare of all).
The objective of AI should be inclusive development, social welfare, and improved quality of life.

Addressing inequality:
AI could widen existing inequalities if access to data, computing power, talent, decision-making
institutions, remains concentrated among a few actors.
Both leaders advocate inclusive participation so that AI benefits are distributed equitably.

Preventing reduction of humans to data:
A major concern highlighted is the tendency of AI systems to view individuals merely as data points.
The Indian PM cautions against reducing human beings to raw material for algorithms.
The Pope warns against assuming that all aspects of human existence can be translated into data and
performance metrics.
Significance: Human identity, values, emotions, and dignity transcend quantifiable data.

Tackling algorithmic bias:
Both frameworks move beyond the simplistic recognition that bias exists.
They emphasize that AI bias becomes particularly dangerous when it appears neutral and objective.
The Pope notes that exclusion and discrimination can be hidden behind claims of neutrality.
The Indian PM highlights the risk of AI systems trained primarily on Western datasets failing to reflect
India’s linguistic, cultural, and regional diversity.

Work, labour and human dignity:
AI-driven automation has generated concerns about job losses and de-skilling.
Both leaders present a balanced perspective. For example,

The Indian PM argues that technology changes the nature of work rather than eliminating it
entirely, creating new employment opportunities.
The Pope stresses that meaningful work is fundamental to human dignity and must be
protected.

The focus should be on skill development, reskilling, and a just transition for workers.
Global governance of AI:

Both leaders view AI governance as a collective global responsibility.
They advocate ethical governance, participatory decision-making, international cooperation,
protection against domination by a handful of corporations or countries.

The Indian PM’s MANAV Framework:

The framework comprises:
M – Moral and Ethical Systems
A – Accountable Governance
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N – National Sovereignty
A – Accessible and Inclusive
V – Valid and Legitimate

The framework seeks to balance innovation with ethics, inclusivity, and sovereignty.

Significance for the Global South

Developing countries should not remain passive consumers of AI systems designed elsewhere.
Key concerns include:

AI models trained on unrepresentative datasets,
Governance rules shaped without Global South participation,
Cultural and linguistic exclusion.

Frameworks suggested by both leaders argue in favour of greater representation of developing nations in
shaping global AI norms and standards.

Conclusion

The convergence between Magnifica Humanitas and the MANAV framework demonstrates that diverse
civilisational traditions can arrive at common ethical principles for governing emerging technologies.
The challenge is not to invent new moral frameworks but to apply existing ethical wisdom to AI development.
This will reduce algorithmic bias, ensure data justice, and promote inclusive AI.

Magnifica Humanitas and MANAV FAQs

Q1. What is common in both the Magnifica Humanitas and the MANAV framework?

Ans. Both frameworks insist that AI must remain human-centric and serve human dignity.

Q2. Why does the MANAV framework emphasize AI for the “common good”?

Ans. Because AI should be judged by its contribution to social welfare, not merely by technological sophistication.

Q3. What risk associated with AI is highlighted through the discussion on inequality?

Ans. Concentration of data, computing power, talent, and decision-making can widen existing social and economic
inequalities.

Q4. What is the danger of algorithmic bias?

Ans. It is particularly dangerous when it appears neutral and objective, thereby masking exclusion and
discrimination within AI systems.

Q5. What is the significance of the MANAV framework in global AI governance?

Ans. It seeks to combine moral ethics, accountable governance, inclusivity, to create a balanced framework for AI
governance.

Source: IE
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