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established in 2004, is working towards a socially just and democratic, secular society.
Since its inception, CPPR has been in the forefront of collecting and analyzing ground data
from regional and global perspectives reflecting socio-cultural milieus rich in diversity and
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study centre focusing on strategic positioning and policy making in the South Asian region.
Special attention is given to the relationship between politics, geography and natural
resources, economics, military power, and the role of intelligence, diplomacy, international
cooperation for security and defence.
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strategic reviews and reshaping perceptions on global politics and strategy.
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Abbreviations & Acronyms
BASIC

Brazil, South Africa, India & China

CBDR

common but differentiated responsibilities

CDM

clean development mechanism

CFL

compact fluorescent lamp

CNG

compressed natural gas

COP

Conference of the Parties
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Centre for Public Policy Research
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Centre for Strategic Studies

DER

distributed energy resources
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Distribution Resources Plan
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Global Environment Facility
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greenhouse gas
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humanitarian assistance & disaster relief
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International Agency for Solar Policy and Application
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International Energy Agency
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intended nationally determined contribution

IPR

intellectual property rights

LMDC

like minded developing country
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liquid petroleum gas
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National Action Plan on Climate Change
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Organization for Economic Co-operation and Development
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Partnership to Advance Clean Energy
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Prime Minister's Council on Climate Change
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Prime Minister's Office
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provider of the last resort
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Research and Analysis Wing

REV

Reforming the Energy Vision

SPM

Summary for Policy Makers

TERI

The Energy and Resources Institute

UNEP

United Nations Environmental Programme

UNFCC

United Nations Framework Convention on Climate Change

UPA

United Progressive Alliance

UNRISD

United Nations Research Institute for Social Development

WEO

World Economic Forum

WP

Working Group
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FOREWORD
The Indian position on and commitment towards climate change initiatives is crucial, given the nation's
economic trajectory and influence in world affairs. The Climate Change agreement of 2015signed in Paris
decided on future climate resilient agendas that are to be implemented from 2020 onwards. India must seize
this opportunity and clarify its climate stance. The Government of India has recognized the wider
ramifications and the potential impact of climate change while simultaneously seeking help from the United
States and European countries in its efforts to tackle the issue. India is engaging with strategic channels to
chart its own path by launching a series of clean energy initiatives with a primary focus on renewable energy.
India had to review and envision its climate change policy even while it developed a beneficial negotiating
strategy ahead of the Paris agreement. Clearly, national interest persuaded decision-makers to ally with
both the developed and developing world. So far the Indian approach to climate change initiatives has been
largely aligned with those of developing nations. This approach recognized that climate change initiatives,
such as emission cuts, transition to clean energy, climate finance, adaptation strategies and preparation of
its 'intended nationally determined contribution' (INDC) need to be compatible with India's growth engine.
India is well positioned as a conduit for cooperation amongst the member countries to help them move
towards a fair global debate on climate change. In its pursuit of ambitious climate and clean energy goals, the
Indian engagement with the United States of America is notable. The US-India Partnership to Advance
Clean Energy (PACE), an umbrella program to expand policy dialogues and technical work on clean energy
and low greenhouse gas emissions technologies is a welcome step. Bilateral climate change cooperation
commitments such as the US-India Joint Clean Energy Research and Development Center (PACER), a
$125 million program jointly funded by the US and Indian governments and the private sector are a
noteworthy accomplishment. Pilot programs on promoting clean energy initiatives, offering technical
cooperation on super-efficient off-grid appliances, transporting of fuels & heavy duty vehicles, implementing
air quality operations and accelerating clean energy finance are other joint endeavors with the United States.
The CPPR-Centre for Strategies Studies organized a two-day International Conference on Climate Change
Paradigms on November 20-21, 2015 as a precursor to the UN Global Climate Change Summit held in Paris
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from November 30 to December 12, 2015. The conference explored and debated various issues and
challenges that were expected to arise at the Paris Summit.
The developing world is grappling with the dynamics of non-traditional security threats and is attempting to
address them through cooperation. Climate change is one crucial issue that needs to be urgently addressed,
particularly in the Asia-Pacific region. A 2015 Pew Research Center survey measuring the perception of
international challenges identified climate change as the biggest source of concern. This issue is indicative
of transnational threats that are assuming increased significance in the region. In the Asia-Pacific, over 41%
consider climate change as the major threat. With the militaries of several nations building greaterresponse
capacity and actively engaging in humanitarian assistance & disaster relief (HADR) operations, the
perception of climate change as a strategic threat becomes even more pronounced. Climate resilience
assumed great importance for all countries at the Conference of Parties (COP21) in Paris in 2015.
The INDCs (Intended Nationally Determined Contributions) will largely determine whether the world
achieves an ambitious 2015 commitment tomove towards a low-carbon, climate resilient future. It pairs
national policy-setting — in which countries determine their contributions in the context of their national
priorities, circumstances and capabilities with a global framework that drives collective action toward a lowcarbon, climate resilient future. The increased frequencies of natural disasters bear testimony to the
disruptions in the physical and ecological systems of our planet. Scientific studies also validate the negative
outcomes of anthropogenic contributions to global climate change over the years.
Global collaboration across science & technology communities to adapt to the phenomenon of global
warming is inevitable. The situation warrants a transition to high-performance, low emission and energy
secure economies. The viability of existing clean energy technologies to increase energy access and
security needs to be probed.
Climate finance will be the key to delivering funds to implement such mitigation and adaptation activities.
This necessitates participation from both public and private institutions for setting up dedicated green funds,
given that funds for the renewable energy sectors of developing nations are limited. In the absence of any
significant climate action, emissions intensity can become severe, and therefore, climate change initiatives
must remain on the national priority list of both developed and developing worlds alike.
The Centre for Strategic Studies (CSS) of the Centre for Public Policy Research (CPPR), which has been in
the forefront of activities in the strategic domain in India, positioned itself to discuss and debate India's role &
stand in global climate change initiatives. Acting as a catalyst, the CPPR-CSS intends to channelize
enhanced participation by civil society with such involvement and deliberations for a climate-resilient future.
With its strong emphasis on internal challenges and focus on policy action, CPPR-CSS takes a distinct
approach towards contributing to the knowledge base in each area of interest.
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In this context, CPPR-CSS organized an international conference inviting key stakeholders from India and
the United States to deliberate on India's strategy in the area of climate change. Earlier initiatives by CPPRCSS with regard to non-traditional security, energy security and US Rebalance and the Asia-Pacific region
were widely appreciated. CPPR-CSS has been active in policy circles and has initiated serious, data-based
research initiatives to develop crucial information to assist governments in the security and strategic
domains.
The Conference on Climate Change Paradigms was supported by the US Consulate General in Chennai. It
featured four main sessions wherein panel discussions were followed by a Q&A session. The sesessions
explored different dimensions of climate change:
•
Climate Change as a Strategic threat in the Asia-Pacific
•
Building Partnership for Climate Resilience: Foreseeing Intended Nationally Determined
Contributions
•
Financing Climate Change Initiatives
•
Access to Modern Innovative Technology.
The conference deliberated on India's position in global climate change initiatives. It expected to clarify this
strategy as an antecedent to the Paris agreement, signed in December 2015. Through this forum, CPPRCSS sought to encourage leading strategists, think tank leaders, leading experts and academicians to get
involved in the deliberations and arrive at a futuristic mapping of climate change initiatives for India.
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INTRODUCTORY REMARKS
D.Dhanuraj
This conference on 'Climate Change Paradigms' marks yet another proud moment for CPPR, especially for
its focus study centre, the CPPR-Centre for Strategic Studies. Inaugurated in 2013, the CPPR-Centre for
Strategic Studies has indeed gone a long way towards achieving its objective of functioning as an
interdisciplinary academic centre focusing on strategic positioning and policy making in our region.
At this juncture, as the Centre for Strategic Studies conducts its fourth International conference in
partnership with the US Consulate General Chennai and releases its third e-publication, those of us who are
involved with the Centre are understandably excited about its progress and have become more conscious of
our responsibilities.
Climate change is a global challenge which calls for international solidarity and the grave consequences of
climate change pose tremendous risks to the security of all nations. As President Obama rightly observed,
“No challenge poses a greater threat to future generations than Climate Change.”
By selecting 'Climate Change' as the focus study area and the theme of its international conference, the
CPPR-Centre for Strategic Studies, as a responsible think tank proves once again its commitment to indepth constructive discussion on contemporary issues.
India is the fourth largest emitter of greenhouse gases, accounting for 5.8 percent of global emissions. India
accounts for only 4 percent of global cumulative energy-related emissions since 1850, compared to 16
percent for the United States. India produces about 2 tons of CO2e per capita, versus 20 tons in the United
States. In September 2015, India and the United States signed a significant MoU on energy security, climate
change and clean energy.
The perspectives of India and the United States on climate change are interesting, relevant and vital in the
run-up to United Nations Climate Change Conference, COP 21 in Paris. When world leaders met at the
Copenhagen Climate Conference in 2009, it was with a sense of great optimism that it might signal
meaningful progress toward global climate and development goals. However, the failures at Copenhagen
and Cancun exposed the conflicting interests of the developed and developing world with regard to climate
change.The challenge lies in how to design institutions and instruments that can tackle the crucial issues and
the global impacts of climate change.
The Kyoto conference and its defining principle, “common but differentiated responsibilities” (CBDR) had
been largely relegated to history and the COP21 in Paris encouraged each country to set its own targets,
referred to as 'Intended Nationally Determined Contributions' (INDCs). At present, more than 150 countries
have announced their INDCs.
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On October 1, 2015 the Indian government filed its emissions plans ahead of the COP21. Unlike most other
developed countries, India refused to set a date at which the absolute amount of carbon it pumps out would
peak and start to fall. Instead it promised that its carbon intensity—that is, carbon emissions per unit of
GDP—would fall by a third before 2030. In contrast, the United States has set a long-term objective of
reducing emissions by 80% or more by 2050.
This conference is expected to deliberate on the vagaries and dynamics of climate change and the
intricacies involved in strengthening alliances and partnerships, and investing in new capabilities as a part of
the proposed framework on climate change. The National Security Strategy of the White House says,
“Climate change is an urgent and growing threat to our national security, contributing to increased natural
disasters, refugee flows, and conflicts over basic resources like food and water.” The first thematic session of
this International Conference will therefore deliberate on how climate change constitutes a strategic threat to
the Asia Pacific Region.
Climate-resilient development is about factoring in relevant climate impacts and opportunities to
development decision-making in order to improve development outcomes, rather than implementing
development activities in a completely new way. Hence, the second thematic session focuses on the role of
INDC in climate resilience.The third session will discuss access to modern innovative technologies while the
fourth session will shed light on financing cimate change initiatives.
We are highly privileged to have with us Dr Ajay Mathur, Director General, Bureau of Energy Efficiency,
Ministry of Power, Government of India and Designated Director General of The Energy and Resources
Institute (TERI) to inaugurate and deliver the keynote address. In fact, Dr Mathur has been one of the
pioneers in establishing the science of environmental engineering in India. An engineer by qualification, he
quipped in a recent interview, “whether commercialised or not, the issues surrounding the environment has
two parts; the business part and the policy part. I found myself increasingly interested in policy.” These are
very encouraging words for any budding policy researcher..
The US Consulate General in Chennai has been actively supporting CPPR in many ways. Ms. Andie De
Arment, Cultural Affairs Officer of US Consulate General, Chennai is here to join in the discussions. We have
always had a fruitful working partnership and I take this opportunity to thank the Consulate for the wonderful
opportunities it has afforded to CPPR during these years.
Former RAW Chief, P K Hormis Tharakan, plays the role of Honorary Advisor to CPPR and is a constant
source of inspiration to our institution. He is actively involved in discussing and shaping our academic work
pertaining to strategy and security.
The CPPR Academic Director, Prof K C Abraham is present with us today. He is unfailingly supportive of our
initiatives and takes an active interest in all our programs.
Over the next two days we will be listening to eminent speakers from India and the United States, including
experts on climate change, academicians, civil society and media representatives. I am confident that we
can resolve some knotty climate change issues and dilemmas during the forthcoming discussions and make
some positive contributions to COP21.
I hope this conference proves to be a rewarding experience for all the participants. I wish you success in your
deliberations and hope that all of you will gain from the stimulating discussions that lie ahead.
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THE UNITED STATES-INDIA PARTNERSHIP ON CLIMATE CHANGE
Remarks of the chief guest

Ms. Andie De Arment
Cultural Affairs Officer, U.S. Consulate General Chennai

It is an honor for me to address this distinguished gathering this morning. About a year ago, in December
2014, at this same venue, I had the privilege of addressing a group of eminent experts on energy security. A
few months later, at this very venue in March this year, US Consul General Phillip Min addressed another
august gathering of strategic analysts who came together to discuss the US Rebalance to Asia. And I am
here again today, this time to talk about the US-India partnership on Climate Change. I commend CPPR for
bringing these globally significant discourses to Kochi. The US Consulate is proud to be able to support
some of these efforts.
US - India Partnership
This is my second visit to Kochi and I am struck by its history. Known as the Queen of the Arabian Sea, the city
relies today on its agricultural economy, its tourism and its growing high tech industry. Kochi embodies
India's reality – one that is deeply immersed in ancient history while simultaneously advancing innovation.
Here is another reality. The US-India partnership encompasses every aspect of the 21st century. It is fair to
say that in the past 12 months the US-India partnership has soared to new heights to become one of the most
consequential relationships of the 21st century. From our broad strategic and defense relationship, to
growing trade and investment partnerships, to the deep educational and people-to-people ties, the United
States and India are working hand in hand, not just for the betterment of Indians and Americans but for
greater peace and prosperity in the world.
In the Delhi Declaration of Friendship, US President Obama and Indian Prime Minister Modi affirmed the
natural affinity between the United States and India and challenged the two nations to turn this relationship
into one of the defining partnerships of the 21st century. This commitment to work together for the benefit of
humanity can be a great force for good when put into practice.
Climate Change: AGlobal and Local Threat
One of the toughest challenges facing the world today is climate change. Meeting this challenge will require
ambition, creativity and innovation by everyone: national and local governments, private enterprise, civil
society, responsible citizens, and especially the world's major emitters. Our actions on the road to Paris –
the 21st Conference of the Parties to the UN Framework Convention on Climate Change (UNFCCC) – will
shape global security and can help deliver peace, prosperity and stability for generations to come.
Climate change is often portrayed in global terms: rising sea levels, changing weather patterns, and rising
temperatures. Fourteen of the last 15 years have been the warmest on record, affecting available water
resources and playing a role in major natural disasters. These global changes have highly localized impacts.
For example, along the eastern coast of the United States, the city of Miami now floods at high tide and
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climate change likely exacerbates hurricanes like Super Storm Sandy. Farmers in India and the United
States need to know how much rain will come this year, and when. Fishermen rely on predictable migration
patterns and feeding areas of ocean life. When water dries up, when crops fail, when the fish disappear,
people suffer. Cities and entire regions can lose their economic foundations.
Let's take a quick look at Kochi. Each of its key economic sectors – agriculture, tourism and high tech – is
impacted by climate change. Kerala is one of the few areas in South India that grows rubber, an agricultural
product that has positively contributed to the industrialization of India. The loss of this agricultural base will
harm the growing industrial sector which has brought more jobs and income to the region over the last 20
years. Then there's Kochi's newest economic base - high tech industry – best exemplified by its IT parks and
the Startup Village. Many long term innovative solutions to climate change will come from this industry.
US-India Partnership on Climate Change: Public and Private
When President Obama and Prime Minister Modi met in September 2015, they recognized that global
climate change is a profound threat not only to the imperatives of sustainable development, growth and the
eradication of poverty but to humanity itself. This is why the US-India partnership to address climate change
is so critical and why the two countries worked closely together for a successful climate agreement in Paris in
December 2015.
So what exactly are the United States and India working on? There are working groups that include the best
minds from public and private entities focused on power & energy efficiency, oil & gas, new technology and
renewable energy, coal and sustainable growth. And don't forget air quality, clean energy, and smart grids for
smart cities. Then there are combined research efforts. Science and technology are crucial to
understanding the causes and the impact of climate change. The United States and India are also working
closely together on atmospheric, environment and earth science research as well as emerging materials and
manufacturing science.
In addition, both nations are committed to promoting an environment conducive to entrepreneurship and
technology commercialization. Why? It is because government alone cannot find all the answers or apply all
the solutions. Private enterprise in both countries needs to take up this challenge. And that's good news for
future entrepreneurs and professionals.
Just as in the areas of high-tech, space cooperation and other scientific endeavors, these bilateral climate
change programs will have tremendous impact on innovation and growth in India. The economic benefits of
addressing climate change and moving to clean energy are enormous. In addition to creating more jobs,
reducing energy costs, and maximizing profits in the near-term, businesses will realize gains through
reduced healthcare costs and increased productivity in the long-term. There will be more choices in the
future – more jobs supporting sustainable industries.
At present, more than 150 countries – representing over 85 percent of global emissions – have submitted
official climate action pledges to reduce greenhouse gas emissions. These pledges, called Intended
Nationally Determined Contributions (INDCs), represent a crucial first step in what will hopefully be an
iterative process for countries to ramp up efforts to reduce emissions and help limit global temperature rise to
below two degrees Celsius. The United States recognizes its part in contributing to climate change, and is
taking significant steps to reduce its own greenhouse gas emissions. Carbon pollution in the United States is
near its lowest level in almost two decades, while the economy has grown by over 77 percent during the
same period. The United States is working to further reduce carbon pollution by 26-28 percent below 2005
levels over the next ten years, doubling its current rate of de-carbonization.
India has submitted its national plan for the United Nations Framework Convention on Climate Change. As
Prime Minister Modi seeks to cut the intensity of India's carbon emissions by 33-35% and boost its renewable
energy capacity to 40 per cent by 2030, there will be new opportunities to utilize cleaner technologies that are
more energy and cost efficient. Designing and producing these technologies will certainly require hard work
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and innovation, but they can have a profound impact on the overall goals of upgrading India's infrastructure
and improving the quality of life for hundreds of millions of Indians all around the country.
The United States strongly supports India's efforts, and both countries are working together to tackle the
challenge of reducing emissions and countering climate change. Since its inception in 2012, the US-India
Partnership to Advance Clean Energy has mobilized nearly $2.5 billion in clean energy finance and
investment, supporting the research, development and deployment of clean energy technologies and
helping India create low carbon strategies for inclusive growth. The United States applauds the launch of
India's Solar Alliance, an innovative effort to collectively leverage the benefits of solar energy. The United
States is committed to providing financial assistance and promoting clean energy technology for India and
other developing countries.
Talking about Technology, Innovation and Societal Change at IIM Bangalore in November 2015, US
Ambassador Richard Verma pointed out that “Innovation is nowhere more critical than in the effort to find an
effective, long-term global response to our shared climate challenge; and supplying affordable and reliable
energy for everyone. The United States and India could together make no greater gift to humanity than
propelling a clean energy revolution that delivers critical economic and environmental benefits to the people
of India, the United States and the world.”
However, the efforts of governments and companies can only lay the groundwork for the search. It will take
that spark of epiphany joining two intellects, perhaps between two people in this room, or between students
in Bangalore and Albuquerque, to give shape to the solutions of tomorrow.
I look forward to two days of vibrant discussions on climate change.
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THE CLIMATE CHANGE CONUNDRUM AND INDIA'S POSITION
Uttam Kumar Sinha
There is now no greater challenge to the well being of the global commons than human-induced climate
change. Since the Industrial Era began to trigger large-scale releases of fossil fuels, global average surface
temperatures have risen by 0.8°C, already resulting in significant changes in physical, hydrological and
ecological systems. Worldwide warming of 2-3°C above pre-industrial temperatures is very likely to herald
major changes in terrestrial, marine and mountain ecosystems. These developments are all interconnected
and there is the risk of an irreversible cascade of changes leading us into a future that is profoundly different
from anything faced before. Gradually we are creating a hotter and less diverse world. The year 2015 may
well be remembered as the year that climate change became understood as a current reality instead of a
distant projection. The interplay of social, political and economic factors with climate change will be critical to
regional stability.
Human activity has profoundly acquired the capacity of a geophysical force that is changing the course of
nature at a global scale – what is being informally described as the 'anthropocene'. This term has acquired
considerable conceptual traction and raises many questions: What remains of national sovereignty given
the overriding planetary imperatives? Will the epoch of the 'anthropocene' challenge realist international
relations? Will national territory require becoming a subset of the management of transboundary ecology?
Will the increasing global average temperature force states to redefine their national security?
Climate change is an all-encompassing issue that directly touches upon human development and people's
livelihoods. It needs to be understood as having effects 'in combination' with other major issues and
ascertaining whether 'such interaction' is impacting the international order. For much of the past decade,
climate change has shaped and dominated the international agenda and will increasingly be a gamechanger in the future.
The science of climate change, blunt in its observation, points to the fact that the planet's climate system has
been stressed beyond its carrying capacity by dangerous anthropogenic interference. However, the science
has not positively converged with political decisions. In fact, as scientific evidence becomes far more
noticeable, the politics of climate change is becoming stubbornly intractable. The search for a global solution
to combat climate change based on 'common but differentiated responsibilities' has resulted in a political
impasse. This indeed is an entrenched irony of the international system. Although states are prime movers of
issues, they tend to determine actions based upon perceptions of sovereignty, national interest and security.
The science of climate change may have awakened us but the politics of it remains perennially divided and
1
contested .
For states, climate change fundamentally remains a challenge and a dilemma. To overcome its natural
inclination of being protectionist and to simultaneously frame stringent adaptation and mitigation policies to
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keep global warming below 2 degrees Celsius is difficult. The broad approach seems to imply a global
emission 'peak' by 2015 followed by a low-carbon emission path that is expected to drop by 6 per cent per
year before reaching a desired 80 per cent below 1990 levels in 2050. This suggests that carbon-dioxide
concentrations would peak near 425 ppm (parts per million) before they begin to decline.
One of the key issues in climate change has been the lack of effective governance. The ineffectiveness
comes from the challenges of climate variability, policy response and socio-economic issues which together
strain sustainable development goals. India, given its demography, its emission profile, economic indicators
and emerging power status, is a critical actor in global climate governance and its position and articulation on
climate challenges is keenly observed. This paper will attempt to examine India's position in global climate
negotiations and its approach to multilateral forums in an era of thickening international legislation.
Science of climate change
Scientific evidence and studies indicate that risks and uncertainties are increasing due to climate change,
warmer temperatures and greater frequency of extreme events. In March 2013 and then in April 2013 the
Intergovernmental Panel on Climate Change (IPCC) released the Working Group 2 and 3 summaries for
policymakers. Briefly, WG 2, in no uncertain terms, warned of the increases in frequency of extreme weather
events from the impact of climate change. WG3, on the other hand, focused on solutions to curb carbon
emissions by assessing mitigation options in different economic sectors. Without additional mitigation
efforts, the report says that the world may be headed to a 3.7-4.8°C temperature increase by the end of the
century. Particularly worrying was the fact that despite great attention to climate change mitigation policies
worldwide, the annual greenhouse gas (GHG) emissions grew on average 1.0 billion tonne of GHG per year
from 2000 to 2010.
2

Some of these impacts captured in the Summary for Policy Makers (SPM) are :
Warming of the climate system is unequivocal, and since the 1950s, many of the observed changes
•
are unprecedented over decades to millennia. The atmosphere and ocean have warmed, the
amounts of snow and ice have diminished, sea level has risen, and the concentrations of
greenhouse gases have increased.
•
Each of the last three decades has been successively warmer at the Earth's surface than any
preceding decade since 1850. In the Northern Hemisphere, 1983–2012 was likely the warmest 30year period of the last 1400 years.
•
Ocean warming dominates the increase in energy stored in the climate system, accounting for
more than 90% of the energy accumulated between 1971 and 2010.
•
Over the last two decades, the Greenland and Antarctic ice sheets have been losing mass, glaciers
have continued to shrink almost worldwide, and Arctic sea ice and Northern Hemisphere spring
snow cover have continued to decrease in extent.
•
The rate of sea level rise since the mid-19th century has been larger than the mean rate during the
previous two millennia (high confidence). Over the period 1901 to 2010, global mean sea level rose
by 0.19 [0.17 to 0.21] m.
Political ramifications
The WG3 report underlined that about half of cumulative anthropogenic CO2 emissions between 1750 and
2010 have occurred in the past 40 years. This observation has political ramifications, especially in the debate
over the anthropocene era.
First, by shrinking the emission period to a contemporary time line of 40 years, it overemphasizes emissions
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from developing countries. It is during the last 25-30 years that the economies of developing countries like
China, India and South East Asian countries have started to grow significantly. Second, by focusing on the
time period of 40 years, it de-emphasises the historic emissions between 1750-1970 most of which
happened in the developed countries to meet the consumption needs of just 20 per cent of the global
population.
The fact remains that during the 1750-2010 period, 6.5 out of every 10 tonnes of CO2 has been emitted by
rich countries. The statistical shrinking weakens the developing countries strong claim to common but
differentiated responsibility and respective capabilities (Article 3 UNFCCC).
Indian Approach to Climate Governance
Global affairs in the 21st century have increasingly become multi-polarised. Economic globalization,
regional and sub-regional integration are inspiring a shift towards greater institutionalization. States are
laying considerable emphasis on multilateral diplomacy and willing to engage in the construction and
functioning of multilateral systems.
In 2004, the Indian Prime Minister Manmohan Singh described India's global outlook as “cooperative
pluralism”. It meant that India could follow through on global agendas such as terrorism, nuclear nonproliferation and test ban regimes and more importantly, on climate change.
Broadly speaking, India has been active domestically and engaged bilaterally and multilaterally on climate
issues. India has been a critical actor in the climate debate and has equally been able to articulate and
protect its interests. However, it is argued that India's engagement with the multilateral system should serve
the interests of the system rather than its interests alone, if it truly wants to be a global player.
India's approach to multilateralism has often been challenging. While, on the one hand, it claims the
importance of multilateral treaty-based system, on the other, it prefers bilateral relationships with major
powers such as the US, China, Japan, and Russia.
Through the period 2009-2013, corresponding to the UPA government's second term, India's willingness to
engage and actively participate in global affairs was lacklustre. Policy inertia and the economic downturn
pushed it further into being a reluctant player. India was perceived as being hesitant, half-hearted and
indecisive. But with the coming of the NDA government to power (May 2014), the dynamics of India's
engagement with the world is being recalibrated with a strong emphasis on the development agenda.
India and Climate Change
India's position in global negotiations on climate change seems to be undergoing a strategic shift. At the
broad level, there is the continued acceptance that climate change is a 'global problem requiring global
solutions', and that the actions are to be based on the principles of common but differentiated responsibility
and respective capabilities (CBDR-RC); and the principle of justice and equity. Further, the larger carbon
emitters need to vacate the carbon space for the developing countries including small island states and least
developed countries by first undertaking significant emission cuts and providing finance and technological
support.
The per capita emission, an important methodology to determine equity and justice, in the climate
negotiations, is another important hook on which India hangs its argument. It is similar to 'one person, one
right' principle and emphasises that the current consumption patterns in the industrialised world are
unsustainable and that there is a need to find 'new pathways for sustainable living'. The equity principle
where everyone in the world would get the same quota of emissions permits has undoubtedly helped India to
firm up its negotiation position. Further, India's position, whether on trade or climate, influences the larger
constituency of developing countries.
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Domestically, climate change has gained ascendancy. The National Action Plan on Climate Change (2008)
in the Prime Minister Office (PMO), is an interdisciplinary and inter-ministerial approach to dealing with the
interlinked challenges of climate change, poverty reduction and development. The action plan identifies
eight priority areas: solar energy, habitat, water conservation, forest cover, agriculture, energy efficiency,
preserving the Himalayan ecosystem, and environmental technology transfer. A host of activities has been
undertaken with serious intent including an ambitious National Solar Mission with an earlier goal of
generating 20,000 megawatts annually by 2022, which the current government has revised it to 100,000
megawatts; plan to afforest 6 million hectares by 2017, thus increasing forest cover from 23 percent to 33
percent; and enhancing the share of nuclear energy in the energy mix.
However, a change in India's behaviour is emerging. First, the United Nations Framework Convention on
Climate Change (UNFCCC) and the United Nations General Assembly (UNGA) remain for India the best
international platforms to deal with climate change. While India is not averse to debating the security
implications of climate change, it is averse to the climate issue being discussed in the UN Security Council.
However, there is an emerging opinion that India should be more flexible and move beyond the UNFCCC to
negotiate at bilateral or regional levels for securing environment-friendly energy resources, including access
to new green technologies. An example of this approach is the agreement between the United States in
September 2013 on green technology transfers that would enable India to move away from its current
dependence on fossil fuels.
Negotiating the Climate Cliff
There is, however, recognition of India's responsibilities towards the global commons and to working with the
developed countries to bridge the climate divide. The new government is reflecting domestically, realising
that constantly harping on 'equity and justice' and assuming the moral high ground with a sermonising
attitude is hardly refreshing. India's growth story has also been blown and income inequality has doubled in
the last two decades. India's articulation needs to be tempered with its facts and all-round progress. While on
the one hand, India's growth-driven position is legitimate and it is right to resist constraints on its
development in a global regime, on the other hand, the development path that it has charted is often
contradictory. Changes and correction would be required, what is referred to as 'smarter development'. Not
only will mitigation and adaptation to inevitable climate changes be necessary but political adaptation with its
neighbors will be equally important in managing the climate consequences in the neighborhood.
For India, economic and social development is crucial in the climate debate. Much of its negotiating position
is grounded in the principles of Agenda 21 (Rio 1992), which is guided by multilaterally agreed norms to help
rebalance state, society and economy and focuses strongly on consumption and production patterns. Its
current negotiation position, though not significantly different from its earlier stance, is much more focused,
laying emphasis on voluntary climate action plan or the Intended Nationally Determined Contribution
(INDC), as part of the decision of the 20th Conference of Parties held in Lima in 2014. The key elements are
mitigation, adaptation, finance, technology transfer and capacity building but no 'peaking year' of its
emission since its per capita emissions constitute only one-third of the global average. However, underlining
this 'intended' plan is an acceptance that it needs to regulate its domestic activities and even correct its
development path.
One of India's main thrusts at the global level of discussion and negotiation will be to raise the pitch on
financial commitment and transfer of technologies from the rich industrialised countries. Financial and
technological resources are critically vital to pursue the sustainable path. It is important to recall Agenda 21
of 1992. The Global Environment Facility (GEF) was established in 1991 as a programme of the World Bank
to assist sustainable development programmes and was reformatted in 1992 as a financial mechanism for
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both the UN Convention on Biological Diversity and the UN Framework Convention on Climate Change. It
subsequently served as financial mechanism for the Stockholm Convention on Persistent Organic
Pollutants (2001) and the United Nations Convention to Combat Desertification (2003). The decision to
make the GEF an independent and permanent body not influenced by the World Bank structures enhanced
the involvement of developing countries in decision-making and project implementation – one of the most
important decisions of 1992 from a developing world perspective.
The GEF is truly the action centre where developing countries can demand technological help and funding
and where they can equally expose the commitment and promises of the developed countries. The GEF has
identified technology transfer as a long-term priority.
At both levels, for mitigation strategy as well as for adaptation, the transfer of low-carbon technologies
should be seen as a strategic objective. At the global level, the argument should be channeled at
strengthening the GEF climate change strategy. Developing countries, irrespective of their groupings and
alliances should come together strongly on this to make technologies accessible at affordable prices.
However, care should be exercised to ensure that technological dependence should not become a
technological burden and spill into trade-off and bargains, which is quite likely.
The 'green economy in the context of sustainable development and poverty eradication' (GESDPE) should
help in the facilitation of transfer of technologies at concessional terms. At the COP 16 in Cancun, the Green
Climate Fund (GCF) was established to support projects, programmes and policies of the developing
countries towards promoting a 'green economy' and sustainability. At the time of COP 20 in Lima, the GCF
had mobilized USD 10.2 billion by the contributing parties. The GCF needs to accelerate operation of both
the adaptation and mitigation windows, and ensure adequate resources for capacity-building as well as
technology development and transfer.
Road to Paris
The complexity and uncertainty associated with climate change often paralyse state response and action.
Achieving a right combination of adaptation and mitigation strategies will not be easy. The world managed to
overcome some of the challenges of reaching a global climate deal at Paris (COP 21) in December 2015,
none more so than to agree to limit global temperature rise to “below 1.5C”, from the earlier internationally
accepted 2C. This was backed by the global desire for greater differentiation between the developed and
developing countries with the former having to take more emissions cuts and to help developing countries in
supporting financial and technological resources to achieve the target. In many ways, the Paris agreement
ties together ambition, differentiation and finance in inseparable ways.
The history of negotiations on climate change has been about power relationships and the intricate linkages
to economics, politics, security and science. An obvious divide between perceptions of the problem and
perceptions of the solution thus emerged. Perceptions are by no means driven solely by facts and evidence
(as science tells us) but also by images, narratives and values (which are unquantifiable).
So far, however, global efforts have found no answers to critical questions such as 'which' solutions will be
acceptable; who will 'support' them and who will 'resist'; the 'cost' involved, etc. In a nutshell, what the
environment-economy debate tells us is whether a collective need through multiple actions is achievable.
Paris climate summit and beyond
Every success symbolises a new beginning. In all fairness, apart from some doubt merchants and rigid
sceptics, the Paris climate agreement can be regarded as a breakthrough or “a monumental triumph” in the
words of the UN Secretary General. Unlike the other conference of the parties (COP) to the UNFCCC
agreements, the Paris agreement finely balanced its ambition of aggressively reducing greenhouse gases
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emission and yet upholding the principle of differentiation in efforts between the rich developed and
developing countries and very crucially, mobilising financial resources to support global efforts for a
decarbonised world.
More significantly, the agreement provides the much needed space for facilitating action to empower the
poorest people and developing countries in their efforts to achieve sustainable, people-centred
development. In a nutshell, climate justice! Indeed, in any effort to secure global justice, disempowered and
marginalised people, who are vulnerable to the impacts of climate change, cannot be neglected. With the
world working in unison, a transition to a decarbonised economy by focusing on solar, wind and hydro as well
as grid integration, energy efficiency and demand management is quite achievable.
The emphasis on renewable energy was the hallmark of the climate summit and solar energy was, in a
sense, the game-changer. Taking the initiative and seizing the opportunity, Indian Prime Minister Narendra
Modi launched the International Solar Alliance (ISA) of over 120 countries along with the French president
Francois Hollande. Calling it “the sunrise of new hope”, Modi clearly demonstrated that India is ready to take
on the challenges of climate with such bold approaches.
Earlier in October, the Prime Minister took the lead by launching a group of 107 sunshine countries at the
India-Africa Summit and calling them “suryaputra”. This alliance is called the International Agency for Solar
Policy and Application (IASPA). Taking the alliance seriously, the government has pledged to invest USD 30
million and set up the IASPA headquarters in India with an eventual aim of raising USD 400 million. Sun
power emphasises India's own Intended Nationally Determined Contribution (INDC) action plan which
proposes augmentation of non-fossil based power capacity to 40 per cent by 2030. The renewable road map
is ambitious but achievable with 175 GW by 2022 and an additional 200 GW by 2030. The solar component is
100 GW by 2022 and with fast-evolving solar technology, falling costs and better grid connectivity India can
achieve a much higher solar energy target.
The solar stress has made the world look at India in a new light. With 300 million people without electricity
(described as energy poverty) and with vast coal resources, India's development has always posed a moral
question – to pollute and develop in the same manner as the developed countries of the West or to develop
with responsibility. India's renewable roadmap is a stamp of its leadership role in the climate conundrum,
what Hollande described as “climate justice in action”. As a serious follower of the climate debate and a keen
observer of the COP summits, I have never seen India bring so much positivity and drive. India has emerged
as the natural leader of the solar alliance and Modi, according to media comments, as the “clean energy
enabler”.
Leadership can be inspiring and trigger a series of responses and commitments. For example, the US and
18 other countries promised to provide USD 20 billion for clean energy research by 2020. Bill Gates and
Mark Zuckerberg of Facebook have set up the Breakthrough Energy Coalition, which will act as an
investment platform for clean energy technologies. The rulers of Dubai, an oil-rich emirate, have announced
USD 27 billion to set up solar panels on every rooftop in Dubai by 2030.
For long India was viewed as a polluter and clubbed with the climate change deniers by the western world.
While we solidly argued our development motives and defended the 'common but differentiated
responsibility' (CBDR), we now have taken the 'respective capabilities' principle soundly forward with
voluntary targets and with necessary financial and technological help. The climate change issue and the
NDA government's position is not a partisan one but one of national consensus. This is a refreshing
approach in the context of contentious politics and a non-functioning parliament.
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The Paris agreement is a great example of how to deal collectively with intertwined climate challenges.
Foremost, to be bold and ambitious is not necessarily foolish and certainly has merit, especially when more
action rather than words is required. By announcing that the world will aim to limit global temperature rise to
“below 1.5 C” from the earlier internationally accepted 2C, was uniquely path-breaking. For long, scientists
have voiced that the 2C was a politically convenient target with no great drive to counter the rising
temperature. It was being viewed as almost inevitable and that the world would have to simply learn to adapt
with the changing climate. Now with the ambitious aim of 1.5 C, the global desire brings in the need for
greater differentiation between developed and developing countries with the former having to accept more
emissions cuts and help developing countries through financial support and technological resources to
achieve the target. The Paris agreement ties together ambition, differentiation and finance in inseparable
ways – triumvirate so to speak. This is how the climate roadmap largely will be defined and its success and
failure will depend on the tightness of the triumvirate. The final text of the Paris agreement after days and
long hours of negotiations is a triumph of the Indian negotiators and the Ministry of Environment and Forests
and Climate Change (MoEF).
It is important to note that for the first time in COP summits, India set up a pavilion highlighting the climate
issues, the actions towards meeting the challenges as well as India's parampara of climate-friendly
sustainable practices. Interestingly, the India pavilion was next to Germany which said, “Below 2C – together
we'll make it”. It was quite a coincidence given that India-German collaboration on cleaning rivers and on
renewable technologies will be critical.
Integrated coastal management was another issue that was significantly highlighted. With a coastline of
7500-km, about 1300 islands and approximately 25 per cent of the population living along the coast, sea
level rise and its impact on coastal ecosystems are a huge challenge for India. Importantly, the Sunderban
ecosystem, which is shared between India and Bangladesh was discussed. The Indian Minister for
Environment and Forests, Prakash Javadekar, exhibited fine climate diplomacy by reaching out to
Bangladesh Environment Minister Anwar Hossain Manju and inviting him to the Indian pavilion to share the
Sunderban experience with both thus emphasising joint management and cooperation over this shared
ecosystem.
The Bangladesh Minister's observation on the greatness of India's democracy and the lessons that the
neighbouring countries can learn was not just customary but reflected the goodwill that Bangladesh has
towards India and the willingness to cooperate on critical issues. This side event, one of many facilitated by
the MoEF, carried forward the 2011 MoU on Sunderban signed between India and Bangladesh. It is now
hoped that the Sunderban mangrove forest with its huge carbon absorption capacity will gain the necessary
policy traction and can lead to better management of this very vulnerable ecosystem.
As climate continues to change, with actions being forged to counter its effects, it is important to reconceptualize and re-imagine regions from an ecosystem perspective. For example, South Asia should be
seen as a 'riverine neighbourhood', a 'Himalayan watershed', a 'monsoon Asia' or a 'glacial Asia'. Such
conceptualization moves away from the conventional division of the world on the basis of political-geography
to using specific ecosystems to understand various regions as one organic continuum and an organic
ecological entity. Viewing seas as a great “commons” or considering the Himalayas as the ultimate
watershed or charting the monsoon as a rain-dependent phenomenon gives us a new lens to perceive the
world. As Halford Mackinder observed, “Man and not nature initiates, but nature in large measure controls”.
Ideas will thus have to meet the dictates of the ecosystem.
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What we are witnessing in India's current climate policy recalls the traditional notion of sri-yantra or geophilosophy. This means a confluence of science, philosophy, spirituality and politics to achieve peace and
prosperity.
Conclusion
India's stance on climate change mirrors its approach to the international trade regime. In both cases, it has
sought to balance international commitments with imperatives of domestic development goals. From time to
time this has resulted in policy tension. India has communicated its INDCs in October 2015. The INDC is a
post-2020 voluntary climate action plan that is expected to facilitate clarity, transparency and understanding
on domestic climate initiatives. In the global arena, while the principle and provisions of the UNFCCC forms
the foundation, India has coordinated with the G-77 and China, the BASIC (Brazil, India, China and South
Africa) group of countries and the Like Minded Developing Countries (LMDCs) to ensure an equitable,
comprehensive and balanced agreement in Paris. Clearly from the Indian perspective it is not a one-world on
climate change but a differentiated one – the developed and developing – with different approaches and
responsibilities.

India's approach is unlikely to see support towards any quantitative targets whether related to emissions or
sustainable development. Equity and poverty eradication will continue to phrase India's negotiating stance.
Yet it is crucial that any forward movement on sustainable development governance will have to address the
glaring gaps between rich and poor countries as well as the rich and poor within countries. Sustainable
development cannot be achieved without equitable growth. There is an impetus in India now, particularly by
the current government, to look for “convenient action”, for example, walking the clean energy path,
mandating stringent action from polluting plants, increasing energy efficiency and reducing energy intensity.
More importantly and despite the enormous challenges of poverty alleviation, there is growing recognition of
India's responsibilities to the global commons and the need to work with developed countries to bridge the
climate divide and limit temperature rise to 2 degrees centigrade.
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EFFECTIVE PARTNERS FOR CLIMATE RESILIENCE:
US-ASIA PACIFIC ENGAGEMENT AND THE STRATEGIC
AND ECONOMIC IMPLICATIONS OF CLIMATE CHANGE
Shiloh Fetzek
Climate change will present a major strategic threat to the Asia-Pacific region in the coming decades, both
through direct climate impacts, such as extreme weather events and disasters, as well as through indirect
means, such as broader economic ramifications.
This paper outlines some of the ways that the United States can be an effective partner to preserve and
enhance security and stability in Asia-Pacific as climate impacts create more difficulties for the governments
and populations in the region. These actions could accompany ongoing commitments to providing aid and
financing for conflict-sensitive adaptation1 and mitigation in the Asia-Pacific region.
One key way that the United States can partner with Asia-Pacific countries to increase resilience to climate
impacts is by working with the security community to increase preparedness and response capabilities. In
addition to such direct engagement, Washington can facilitate cooperation by strengthening regional
alliances for disaster response.
An effective response to these risks requires a concerted whole-government approach to build resilience in
Asia-Pacific countries. These are often referred to as the 'three Ds' of defence, development and diplomacy,
to which a fourth could be added, namely, disaster risk reduction. Focus on this last aspect is essential in the
context of climate change.
2

The first D: Defense Cooperation

For the security sector, supporting climate resilience has two main components: humanitarian assistance
and disaster relief (HADR) after an incident, and disaster risk reduction by focusing on prevention measures
with a view to minimise vulnerability and reduce damage caused by natural hazards. A third component is to
improve knowledge and information, particularly early warning systems for a range of disasters, such as
floods, storms and droughts, as well as early warning for more complex emergencies such as famines or
potential situations of political instability.
This section will discuss these three components in turn, in the light of existing needs. It highlights ways in
which the United States can partner, and in some cases, is already partnering countries in the Asia-Pacific
region, to bolster their preparedness levels and response capacity to deal with climate risks.
Firstly, with regard to HADR defence cooperation, numerous examples exist, given that this is one of the
primary ways that US military capabilities have been involved in the region in recent years. These include
Typhoon Haiyan in 2013 and the Indian Ocean tsunami of 2004. Following both these disasters, the United
States provided significant lift and logistics capabilities, ranging from the positioning of hospital ships in ports
near affected areas to delivering bottled water.
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In addition to providing direct disaster relief, the US Navy facilitates regional defence cooperation and
disaster response capabilities through its annual Pacific Partnership exercise. This exercise is focused on
enhancing the interoperability of the region's militaries, governments and humanitarian organizations for
disaster response, and building and strengthening ties for regional cooperation.
Beyond its existing activities and engagement, the United States could expand its cooperation on
humanitarian assistance and disaster relief through ongoing military-to-military engagement with countries
in the Asia-Pacific. Many militaries in the region may not have the resources for disaster response or the
planning capacity to mitigate climate change impacts. This could offer an opportunity for US engagement by
sharing planning and operational expertise, which would enhance resilience to climate change impacts.
This is the operational side of defence adaptation to climate change. The United States could also support
climate change resilience in the security sector by supporting defence adaptation in other areas, for
example, assets and equipment designed to maintain HADR capabilities after a disaster has struck.
The second D: Disaster Risk Reduction
Secondly, on disaster risk reduction, existing US defence cooperation with some countries could be
expanded. In addition to military-military partnerships such as the Pacific Partnership, the US also conducts
civilian-military exercises such as Pacific Angel, which are focused on capacity-building in the partner nation.
The United States can partner to improve climate predictive capabilities and early-warning systems in the
Asia-Pacific region, to monitor warning signs for climate shocks, including storms and floods, as well as other
types of disasters, such as drought or food security emergencies.
Climate change has the potential to act as a driver of regional cooperation, in part because many Asian
nations recognize that climate change will have serious consequences for their economies, territories and
national budgets. Cognizance of this risk provides a point of consensus between countries that might not
agree with each other or with the United States most of the time, but can agree on the risks that climate
change poses and the need to address them.
Since 2011, the US Pacific Command has sponsored environmental security conferences around the
region. This enhances knowledge development on climate change and security interactions in the AsiaPacific. Although some regional institutions are examining the strategic and security implications of climate
change, there is still a significant knowledge gap in this area. These also provide a starting point for
collaborative knowledge development between countries, focused on expanding detailed knowledge of
specific risks and vulnerability analysis.
Proactive education and network-building is another area where the United States is engaged with both the
military and civil sector professionals, to empower them to manage the security ramifications of climate
change. This could also be an opportunity for knowledge exchange between Asia-Pacific countries, which
have extensive experience and resilience in coping with repeated climate shocks. This expertise could
benefit both the United States and other industrialized countries, whose infrastructure and response
capabilities may be more brittle or less accustomed to frequent shocks.
More work is forthcoming to understand vulnerability and resilience through the Minerva Initiative of the US
Department of Defense, which is funding a project on Complex Emergencies and Political Stability in Asia3.
This project investigates the multiple sources of disaster vulnerability and complex emergencies in Asia,
seeking to understand the potential security ramifications and the effectiveness of international donors'
investments in preparedness. The program focuses on six countries in South Asia (Bangladesh, Bhutan,
India, Nepal, Pakistan and Sri Lanka) and five countries in the Mekong region of Southeast Asia (Cambodia,
Laos, Myanmar, Thailand and Vietnam).
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The third D: Diplomacy
Prioritization of the climate issue within the US State Department has been instrumental in leveraging global
action on climate change in recent years, which includes securing the UNFCCC Paris Agreement in 2015.
High-level understanding of climate security risks has led to a commitment to prioritize efforts to address
them using all levers of US foreign policy. Among the actions taken by Secretary of State John Kerry was the
creation in 2015 of a task force of senior government officials to determine how best to integrate climate and
security analysis into overall foreign policy planning and priorities.
When announcing this task force, Secretary Kerry stated, 'The strategic plans US embassies use should
account for expected climate impacts so that our diplomats can work with host countries to focus on
prevention – to proactively address climate-driven stresses on people's livelihoods, health, and security and
to do it before it evolves into deep grievances that fuel conflicts.4’
The US has also fostered bilateral and multilateral partnerships in Asia for addressing climate change, such
as the quietly negotiated, historic agreement with China to jointly reduce greenhouse gas emissions.
However, more can be done to incorporate climate adaptation into other strategic fields of US-Asia
engagement. In particular, economic cooperation can be leveraged to drive strategic investments in climate
resilience, and partnerships built around sustainable energy could be expanded to support other
components of climate adaptation.
The fourth D: Development
The primary response mechanism for minimizing climate security risks is to build resilience, which will be led
primarily by the development community. The key need is for development measures and climate adaptation
that can strengthen social structures to support societal resilience and conflict management capabilities. For
example, this could include development projects that conduct conflict assessments in the project areas, or
disaster risk reduction measures that foster communication and inclusion in affected communities.
Along with the above-mentioned measures, there is a need for climate finance. The United States can send a
strong signal that it intends to lead on this issue and encourage other industrialized countries to commit
finance that matches the scale of the challenge. The Paris Climate Agreement means that the UN's Green
Climate Fund will be operational, but meeting these commitments and increasing them over time will have a
bearing on resilience dynamics in vulnerable areas.
Ensuring that adaptation projects are designed to avoid exacerbating tensions, instability or conflict
dynamics will increase the stability and resilience of states in the Asia-Pacific region. For example, if a new
dam is designed that benefits industry but disadvantages farmers and fishermen, this can be assessed and
understood by the parties involved, with attention being given to measures for minimizing frictions and
tension between user groups, for example, by compensating for lost livelihoods or promoting economic
diversification.
Low Carbon Energy Transition: Strategic Implications & Economic Benefits
The most effective way to avoid high-risk, worst-case climate change scenarios is to rapidly transition to a
low-carbon economy. The technologies exist to make the transition, and following the Paris climate
agreements, more finance will be forthcoming to increase the pace of their deployment.
Just as the fiscal argument for the advantages of a low-carbon, green economy continues to pick up
momentum, a more widespread understanding of the strategic and stability implications of this transition can
also support momentum in moving towards a low-carbon and climate-resilient future.
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Given increasing demand and the development exigencies in the country, alongside the cost comparison
between coal and other technologies, India requires compelling reasons to meet the country's increasing
demand for energy without relying on coal and other dirty fossil fuels. The strategic and security implications
can provide an effective rationale, alongside the broader medium- and long-term economic development
benefits. These arguments are closely related, since stability is a precondition for economic growth.
Programs for building resilience and sustainability reduce fragility risk, and are ultimately less costly than any
emergency disaster response. Economic development benefits are tied together with the strategic benefits,
since education and poverty indicators are correlated with fragility risk. Moreover, less polluting technologies
can avoid social instability and wider costs associated with damaging environmental pollution.
Conclusion
The United States already acts as an effective partner in promoting climate resilience in the Asia-Pacific,
both in terms of cooperating with the security community and civilian agencies in the region to foster greater
preparedness for climate-related disasters, and working to maximize co-benefits for regional cooperation
and capacity-building. By designing responses that address the 'four Ds' of defence, disaster risk reduction,
diplomacy and development, the United States can bolster preparedness and resilience to climate impacts.
The potential strategic implications of climate change in Asia-Pacific are considerable. It is a region exposed
to climate-related disasters, food price shocks, sea level rise and coastal degradation, livelihood insecurity
and migration, local resource competition and trans-boundary water management issues, which are
compound risks identified as particularly relevant to climate change and fragility5. These vulnerabilities
present a compelling argument for accelerating the transition to a low-carbon, climate-resilient energy
system.
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INDIA'S INTENDED NATIONALLY DETERMINED COMMITMENT:
GREENING BY STEALTH?
Lydia Powell
India's Intended Nationally Determined Contributions (INDC) submitted to the Secretariat of the United
Nations Framework Convention on Climate Change (UNFCCC) in 2015 was described as a plan for
1
'Greenery by Stealth' by the Economist magazine . This was probably intended as a compliment because in
its INDC, India had supposedly described many ways in which it planned to reduce greenhouse gas (GHG)
emissions and care for the local environment instead of giving a quantitative target for reduction of future
GHG emissions, thereby deviating from the INDC format of other large emitters such as China and the
United States.
However, India's strategy of 'greening by stealth' also received condemnation from some because India did
not set itself a clear target for reducing GHG emissions, particularly carbon di oxide (CO2) emissions despite
being the fourth largest emitter in the world today and possibly also the largest contributor to CO2 emissions
2

in the next 15 years . Whether India deserves to be congratulated or condemned for its INDC submissions
depends on how the word 'greening' is interpreted.
'Greening' is an evolving concept subject to multiple interpretations and different stakeholders interpret it
differently to reflect their own positions. Multilateral organisations including the United Nations
Environmental Programme (UNEP) tend to prefer a carbon-centric interpretation of greening. On the other
hand, the interpretation reflected in India's INDC tends to take a more comprehensive view of 'greening' that
is not necessarily carbon centric. This is not a contradiction of the UN view but rather an alternative
interpretation of the concept of 'greening' that is facilitated by two factors. The first is the inherent ambiguity
in what 'greening' actually means and the second is the bottom-up approach to solving the problem of
climate change that the INDC concept has introduced.
Construction of the Greening Concept
The concept of 'greening' may be seen as an imaginative extension of a knowledge-based economy born in
the 1980s3. In a 'knowledge based economy', knowledge and technology are factors that directly affect
4
production rather than merely playing an external role in influencing production . Unlike capital, labour, land
and materials that are subject to fundamental economic principles such as scarcity and the law of
diminishing returns, knowledge is seen to be abundant and therefore returns on investment in knowledge
5
are seen to be unlimited . This 'win-win' narrative, which argues that ecological limits to economic growth
could be overcome by the careful application of knowledge and technology, has been adopted by multilateral
organisations such as the UNEP. According to the UNEP, the simplest expression of a green economy is one
that is low carbon, resource-efficient and socially inclusive6. Consequently, 'greening' is the process of
technical, economic and institutional interventions for reducing GHG emissions to accommodate the
absolute scarcity of space available for emissions without any compromise on the economy.
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India's embrace of the greening concept is linked to its membership in the G 20 group that adopted the
concept as a key priority at the Seoul G 20 summit in 2010. The concept linked prosperity and sustainability,
two goals that India had emphasised in its 11th Five Year Plan (2007-12)7. Historically India interpreted
international compulsion to limit GHG emissions for greening the economy as an unfair burden on its fossil
fuel-fired quest for poverty reduction and economic growth. However, the idea of 'green growth' changed the
terms of the debate as it indicated that economic growth need not be compromised for 'greening'. The green
growth narrative allowed environmental protection to be cast as a question of opportunity and reward rather
8
than a costly restraint . India interpreted the concept of green growth in such a way that it was aligned with its
perceived interests and fitted well with its way of viewing problems and solutions. The Economic Survey of
India 2011-12 observed that 'the outcome document (on the green economy) affirmed that there were
different approaches, visions, models and tools available to each country in accordance with its national
9
circumstances and priorities for achieving sustainable development . It further added that 'it was a matter of
satisfaction that the document firmly rejected prescriptive policies, unilateral measures and trade barriers as
well as unwarranted conditionality on official developmental assistance (ODA)'. The statement
demonstrated that India embraced the idea of green growth primarily because it could interpret it on its own
terms.
An expert group commissioned to devise low carbon strategies for inclusive growth in India recommended
th
that policies must focus on twelve economic activities in the 12 plan period (2012-17) for increasing
efficiency and consequently improve the green credentials of the activity. In each of these twelve areas,
green technologies and techniques were to be adopted to continue with economic growth but also introduce
th
what the 12 plan document labels 'co-benefits' in the form of greater inclusiveness and environmental
sustainability. In this approach, greening is treated as an unintended 'co-benefit' of introducing efficiency in
existing activities that contribute to economic growth and employment generation. This is different from the
approach followed by developed economies, which see carbon-centric strategies for greening as producing
the co-benefit of 'economic growth' and 'jobs'.
India's INDC essentially builds on the ideas reflected in its 11th and 12th plan documents but it also draws on its
historic position that the primarily liability for the increasing concentration of GHGs lies with the developed
nations and that their inadequate response had created an 'emission ambition gap' that is forcing developing
countries to contribute10.
Greening according to India's INDC
A careful reading of India's INDC document shows that India's strategy of 'greening by stealth' is not a choice
but a necessity in a global environment that gives priority to the instrumental goal of containing GHG
emissions at the cost of intrinsic values of human society, and the right to basic life needs, such as energy.
The subtitle of India's INDC document 'working towards climate justice' reflects this reality as it shows that
India does not want to adhere to any stringent GHG mitigation target that will compromise on its ambition to
provide millions of its citizens the benefits of modern fuels such as electricity and liquid petroleum gas (LPG).
Though many observers have failed to attach any significance to the reference to justice, a yearning for a just
climate agreement is reiterated throughout India's INDC document. The introduction section of the INDC
document underscores India's 'right to grow' by stating that 'though few fortunate fellow beings had moved
far ahead in the journey of progress there were many in the world who had been left behind'11. India also
dismisses any sense of guilt over its quest for economic development with the statement that 'nations that
were striving to fulfil this right to grow of their teeming millions cannot be made to feel guilty of their
development agenda as they attempt to fulfil this legitimate aspiration'. Essentially India dismisses the idea
of greening at the cost of economic development.
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India's INDC creatively uses some quantitative figures to demonstrate its ability to indulge in 'greening by
stealth'. It states that India's per person emissions were only 1.59 metric tonnes in 2010 compared to 7-15
metric tonnes per person in developed countries because 'Indians believed in a nature-friendly lifestyle and
practices rather than its exploitation'. India states that it accounts for 2.4% of the world surface area but
supports 17.5% of the population illustrating its ability to do more with less. India's INDC also says that it
houses the largest proportion of global poor (30%) and 24% of the global population without access to
electricity (304 million) and about 30% of the global population relying on biomass for cooking and 92 million
without access to safe drinking water. These facts are provided to highlight the need for investment in
development which may contribute to an increase in conventional energy consumption and consequently
GHG emissions.
India's INDC also adds that average annual energy consumption in India in 2011 was only 0.6 tonnes of oil
equivalent (toe) per person compared to the global average of 1.88 toe per person showcasing its 'right to
grow' in terms of energy consumption. Citing the fact that no country in the world had been able to achieve a
Human Development Index (HDI) of 0.9 or more without an annual availability of at least 4 toe per person,
India uses its HDI of 0.586 and global HDI rank of 135 to underscore its duty to provide a dignified life to its
population and meet their rightful aspirations, especially that of electricity and LPG which are essential for a
better life even if they are derived from fossil fuels. Among other things, the INDC also points out that India
imposes an implicit carbon tax of $140 per tonne of CO2 in the case of petrol and $64 per tonne of CO2 in the
case of petrol which is higher than the reasonable initial carbon tax of $25-35 per tonne of CO2. This
statement shows that India is probably doing more than its fair share of responsibility in addressing climate
change.
Following this detailed justification for its right to grow, India states that it will adopt a more 'climate friendly
and cleaner path' compared to that followed by others at a corresponding level of economic development. It
also says that it intends to reduce the emission intensity of its Gross Domestic Product (GDP) from 2005
levels by 33-35% by the year 2030, which is an impressive target for GHG reduction, given the huge
developmental challenge facing India. If we use only commercial energy and purchasing power parity (PPP)
measures for its GDP this is a target that is easily achievable. The only question is what would happen to
energy intensity if India's 'manufacturing-led growth' based on its 'Make in India' strategy is successfully
implemented.

Manufacturing is an energy intensive process which will mean an increase in energy

consumption and as manufacturing is more energy intensive (more energy use per unit of GDP) its intensity
target may be missed. Much of the decline in energy intensity in India recently is on account of its servicesled growth which is less energy intensive.
India's INDC also promises that 40% of cumulative power generation capacity will come from non-fossil fuels
by 2030. However, this commitment is wisely hedged with the statement that this target will be achieved
provided technology transfer assistance and low cost international funding is made available by developed
countries. Though this target is not far-fetched (more than 30% of installed power generation capacity is nonfossil fuels based today)12 the blame for non-achievement of this target can be assigned to developed
countries which have historically shown strong reluctance to 'transfer' technology that is privately owned and
also to offer indulgent forms of financial support.
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Conclusions
India's strategy of 'greening by stealth' embedded in its INDC carries an important but subtle message. At a
broad level, it is a wise interpretation of the ambiguous and evolving concept of greening. At a more nuanced
level, it is a challenge to the monopoly on scientific knowledge and technical interpretations of climate
change derived from quantitative models that reside largely with developed countries and institutions
controlled by developed countries. India's interpretation of greening is derived more from what may be
called softer traditional knowledge and experience than from rigid scientific and technical knowledge. In a
sense India's INDC indicates that it is not willing to foreclose its options for improving the quality of life of its
people by international declarations. Given India's unique challenge of pursuing development at a time
when the unavoidable by-products of development such as GHG emissions are being penalised, India's
strategy of 'greening by stealth' gives it both the respect and negotiating space required in international
negotiations that impact national interest.
The views expressed here are those of the author and not the organisation she represents.
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MEETING INDIA'S INDC TARGET: THE CHALLENGES AHEAD
Anu Unny
The Paris climate conference (COP 21) agreement, which was concluded in December 2015 was a historic
agreement in many ways. It was the first major achievement for the international community after the 1992
Rio Conference in moving decisively towards a low carbon emission path. For the first time, at Paris,
countries decided to follow a bottom-up approach in pursuing their emission reduction goals, moving away
from the decades-old Kyoto style top-down approach in emission reduction.
Prior to the Paris Conference, almost all participating countries had submitted their intended nationally
determined contributions (INDCs) to the United Nations Framework Convention on Climate Change
(UNFCCC) believing that it would help them to pursue their emission reduction targets more comfortably
than by complying with targets imposed from above. In the 38-page long INDC document which India
submitted to the UNFCCC on 2nd October 2015, it was stated that India would strive to reduce the emission
intensity of its GDP from its 2005 level by 33% -35% by the year 2030. India's INDC document contains two
other pledges: Firstly, India would try to generate at least 40% of its cumulative electric power capacity from
non-fossil fuel energy sources. Secondly, India would form a carbon sink of 2.5 billion to 3 billion tonnes of
CO2 equivalent by expanding its forest cover by 2030 (Government of India, 2015). In analyzing India's INDC
target, the first and foremost question that arises is whether it is pragmatic to achieve its stated objectives by
2030, given its current developmental aspirations. What are the factors that persuaded India to keep these
ambitious targets in the INDC document, shedding its decades-old 'nay-sayer' image in climate change
negotiations? And most importantly, what are the challenges that India must overcome in achieving these
stated objectives?
Driving Factors behind India's INDC Submission
One primary reason that compelled India to design an ambitious emission reduction plan is its high
vulnerability to the impacts of climate change. As a country which frequently suffers from the risks of climate
change, it is in India's interest, perhaps more than any other country in the world to adopt an Action Plan that
can reduce emission levels. It was with this objective that the National Action Plan on Climate Change
(NAPCC) was given form in 2007 by the then UPA government. The framing of NAPCC was the first concrete
step taken by the Government of India to combat climate change at the national level. The eight identified
missions in the NAPCC provided a new impetus and perspective to the discourse on climate change at the
national as well as international level. Nevertheless, due to various reasons, India gradually lost the
momentum in actively pursuing the stated objectives in its climate change programme after the 2009
Copenhagen Conference. Many of the demands that India articulated in negotiations prior to the Conference
were summarily rejected by the developed countries. India's demand for the transfer of more financial and
technological resources were also not treated with due seriousness. However, it was important for India to
carry out its emission reduction programmes at the domestic level as it was witnessing frequent floods,
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droughts, sea level rise and other climate-induced disasters. Against the backdrop of these concerns, India
had no other option but to remain engaged in framing a holistic INDC document.
Apart from its high vulnerability to climate change, mounting pressure from small island states had prompted
India to submit an ambitious emission reduction plan to the UNFCCC. As the third largest GHG emitting
nation in the world, India had to take a proactive stance on this issue, especially while small island states look
up to the United States, China and India to provide them with solutions and mechanisms to combat climate
change. However, it is equally important to consider to what extent India can make emission reduction
commitments whilst tackling issues such as poverty, livelihood protection, vulnerability and security.
The third important factor that persuaded India to submit an ambitious INDC was the pressure from
developed countries, especially the United States. US climate change negotiators point out that India's CO2
emissions will at least triple in the coming twenty years and India is already the third largest emitter after
China and the United States. The unprecedented growth of fossil-fuel based economies in India and China
will raise their GHG emissions in the near future. Hence, as an emerging power and as a legitimate and
responsible actor in international relations, India needs to take up more emission reduction programmes. It is
true that as per published World Bank data (2015), India's per capita emission is only 1.7 compared to the US
level of 17.6 and China's level of 6.2. Despite upholding this argument, India cannot move away from its
emission reduction responsibilities as the majority emissions are from its elite sections. Environmentalists
like Bidwai (2009) argue that India is 'hiding behind the poor'. In India, the richest-poorest ratio of emissions
is 16:1 in urban areas and 8:1 in rural areas (The Indian Express, 11 April 2014). Hence, India cannot refrain
from meeting its emission reduction pledges by 'hiding behind the poor' and pointing to its low per capita
emission level. Ultimately, all these targets are fixed and acknowledged domestically.
Another key reason that prompted India to submit its INDC document was the consideration given to the cobenefits of climate change action. Until a few years ago, India was concerned only about the cost of climate
action. Now, increasing knowledge and awareness have induced many to consider the advantages of taking
climate change action. Efforts to keep a cap on emissions from various sectors and thereby reduce pollution
levels will lead to better air quality and better community health. In order to reduce the atmospheric pollution
level, emissions from all levels should be cut drastically by reducing dependence on coal and other fossil fuel
resources. Energy security is the key to achieving larger development goals. It is high time India explored
various renewable energy sources to save its population from increasing pollution-related health risks. The
odd-even scheme introduced by the Government of Delhi recently to reduce the atmospheric pollution levels
in the city is an innovative step in this direction.
Undoubtedly, India has moved away from its initial 'protectionist' position on the climate change issue to
more active engagement in the climate change negotiations at the 2015 Paris conference. However, the
question is whether India can remain a pro-active player or deal-maker on this issue in the future. It has been
observed that, so far, India's contribution to the framing of a constructive climate change regime has been
minimal. It was only after the INDC document was submitted to the UNFCCC that lingering doubts in the
international community regarding India's position on emission reduction commitments were cleared. Many
climate experts questioned India's sincerity when there was inordinate delay in submitting its INDC plan prior
to the Paris Conference.
One key reason for India's delay in announcing its INDCs was the apprehension that these would be
subjected to ex-ante review. India had maintained in the 2014 Lima conference that allowing INDCs for exante review is objectionable as it questions state sovereignty. In the Paris Conference it was decided that
these emissions would not be subjected to any review from outside. After much consultation, India submitted
its INDC document to the UNFCCC, but many Indian climate change specialists point out that the targets in
the document are highly ambitious and difficult to fulfil, especially when India faces a 'development deficit'.
Carbon Brief (2015) analysis states that 'by 2030 India's GHG emissions would climb up to 90% compared to
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that of the current level.' If this is the case, they point out that there are many pragmatic difficulties in
achieving the stated objectives in the INDC document.
Meeting the INDC Target: Major Challenges
The very question whether India can meet its INDC target arises from the concern that the country India may
need to compromise on its developmental goals if it has to achieve the stated target. It is true that as a
developing country which aims to achieve high GDP, India will not be in a position to curtail its economic
growth by pushing itself into a development crisis. For India, climate change has become a developmental
issue rather than an environmental one. Statistics point out that “21% of Indians live on less than 1.25 US$ a
day” (Government of India, 2012). Over 300 million people in this country do not have access to electricity.
Indian negotiators have pointed out in many forums that the emissions from India are only survival emissions
unlike those from developed countries which they call 'luxury emissions' pointing out to their high per capita
emissions and high GDP. India argues that countries like the United States cannot move away from its
ethical responsibility in polluting the atmosphere because it has attained current economic development by
emitting tonnes of GHGs into the atmosphere, over past decades. One major reason behind India's delay in
committing to concrete emission reduction targets is its concern whether these actions would interfere with
its economic development. Success in meeting its INDC target is completely dependent upon how well India
can strike a balance between its developmental aspirations and environmental concerns. Understanding
this complex relationship between environment and development is central to the analysis of India's INDC
target.
Secondly, India in its INDC has stated that it would strive to achieve 40% of its electricity generation from
non-fossil fuel sources. In the present context, attaining this goal seems to be an insurmountable task as
India still relies highly on coal and other fossil fuels for energy production. So far, the country has not taken
any concrete step to reduce overdependence on fossil fuels. Unless and until the country gradually reduces
reliance on these natural resources and explores renewable energy sources, achieving this target will
remain a distant dream. India can explore alternative energy sources such as hydro, wind, solar and nuclear
power to reach its projected emission reduction goal. At present, India is the 5th largest wind power producer
in the world. However wind power is not utilised fully. In terms of hydro power, India has huge potential that is
yet to be explored. The Prime Minister stated that the Government would initiate steps to set up solar parks
across the country to harvest solar energy as one of the most cost-effective methods of energy production.
Yet, India has not made much progress in that direction. Nuclear energy, as another important cost-effective
energy source can also cater to the energy needs of the country. As energy security has become an
important issue with the potential to hamper its developmental prospects, India can fulfil these objectives
only by exploring various renewable energy sources
In the current scenario, how can India maximise its developmental agenda without threatening the
ecological balance? This is the foremost question that Indian policy makers face while they devise
strategies to fulfil India's INDC goal. Taking this issue into account, India gave form to its sector-specific
national action plans. The National Solar Mission, National Mission for Enhanced Energy Efficiency,
National Water Mission, Mission for a Green India are some of the important national mission plans devised
to combat climate change. However, no analysis has been made thus far as to what extent emissions can be
reduced from each of these national mission plans. For India to reduce the emission intensity of its GDP from
its 2005 level by 33% to 35% by the year 2030, it is important to have concrete sector-specific emission
reduction plans. Proper analysis should be made based on how much emission reduction can be attained
from each sector and how it will contribute to the overall national emission reduction plan. At present, the
most serious lacuna with these national action plans is the lack of clarity on how much emission reduction is
possible from each sector, and which of these sectors can contribute the most to emission reduction.
Another important challenge in meeting India's INDC target is the inherent weakness of the institutions
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engaged in handling the climate change policy in the country. The institutions formed by the Government of
India are treated as only ad hoc institutions and lack continuity in their efforts. For example the Prime
Minister's Council on Climate Change (PMCCC) and the office of the Prime Minister's Special Envoy on
Climate Change are two significant institutions responsible for coordinating various climate change action
programmes. However, due to the inattentive attitude of the Government towards these institutions, they
failed to develop a strategic action plan to combat the issues at hand. Though the PMCCC was formed in
2007, the Council met only eight times between 2009 and 2011 and failed thereafter to meet even once till it
was reconstituted in 2014 (Dubash & Joseph, 2016). It has been acknowledged widely that institutional
continuity is imperative for coordinating the efforts and strategies of various agencies involved in formulating
climate policy. In order to develop strategic thinking on climate change and to achieve the INDC target, it is
important that these institutions are strengthened. Any attempt to disrupt the functioning of these institutions
will only complicate the efforts to meet India's INDC target.
India has made it clear in its INDC document that fulfilment of its pledges is partially dependent upon the
transfer of financial and technological resources from outside. Since the 2007 Bali Conference, the transfer
of these resources has remained a bone of contention between the developing and developed world. India
asserts that it is the responsibility of the industrialized countries to provide adequate finance to developing
countries, as developed countries have 'capacity', 'responsibility' and 'ability' to address the problem. In
order to raise climate finance of $100 billion a year by 2020, world nations had created a 'Green Climate
Fund' at the Cancun Conference in 2010. Nevertheless, as of now, developing countries have received only
a fraction of the amount pledged by the developed world. In the case of India, at least USD 2.5 trillion is
required between now and 2030 to meet all the stated goals in its INDC document (Government of India,
2015). For this, a major portion of the funding has to come from countries such as the United States. Only
through the generation of more public and private funds, can this objective be met.
Technologically, many of the developing countries are still ill-equipped to overcome the climate change
challenge. UNFCCC defines technology transfer as a “broad set of process covering the flows of know-how,
experience and equipment for mitigating and adapting to climate change among different stakeholders such
as governments, private sector entities, financial institutions” (UNFCCC 1992, Articles 4,9,11). Under the
Kyoto Protocol, though the Clean Development Mechanism (CDM) was introduced in order to facilitate
technology transfer to developing countries, the projects implemented through CDM were too small scale to
deliver technology to the extent required for rapid climate change mitigation. Moreover, issues related to
CDM and Intellectual Property Rights (IPR) also remain unresolved. India and China share the opinion that
compulsory patent licensing should be expanded to cover clean technologies. Nevertheless, the United
States has raised its opposition to compulsory licensing pointing out that such a scheme would discourage
companies from investing in innovation. The major problem is that at present there is no clear global regime
for governing clean technology investments. The pertinent demand India raised at the Paris Conference was
that developed countries should be willing to transfer clean energy technology to developing countries free
of IPR costs. At the conference, India demanded the establishment of a new climate change regime, which
replaces the exploitive market-oriented mechanism with green technology. If developed countries, which
originally created the problem and have the financial and technological capacity to address the issue remain
inward-looking and inattentive to the genuine concerns of the developing countries, it will only perpetuate the
existing inequity in North-South relations.
Apart from financial and technological constraints, another significant hurdle in the fulfilment of India's INDC
target is the attitude of political parties. Since the new government came into power at the Centre in 2014, it
seems to have prioritised economic development over environmental issues. The government's attempt to
dilute a number of environmental legislations such as the Forest Rights Act, Water and Air Pollution Act,
Environment Protection Act and the Wildlife Protection Act has been evaluated as an attempt to facilitate the
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entry of big industrial units, which view many of these legislations as an impediment to establishment and
growth. The government's 'Make in India' campaign and projecting yoga as an alternative to address various
environmental problems all raise doubts regarding the Government's integrity in dealing with the climate
change challenge. Though climate change figured as an important issue in the manifestos of almost all
major political parties during the 2014 general elections, their commitment to the issue has come under
severe criticism. The Prime Minister has pointed out in many international platforms that India would assume
a leading role in countering climate change. However, the governmental effort at the domestic level to
address the crisis is inconsistent with what the country has pledged at international negotiation platforms. On
the one hand, the Central government advocates the use of solar energy and pledges to increase solargenerated capacity to 100 gigawatts by 2030, but on the other hand it is attempting to double the production
of coal, a major source of carbon emission. This is a paradox. While there is nothing wrong in focusing on
economic growth and attracting investments, the larger question is whether any growth achieved by
destroying the environment is sustainable. There are many climate policy experts in the country who believe
that the Central government's climate change strategy is inconsistent with what it pledged and promised in
its INDC.
India has promised in its INDC document that it would try to create a carbon sink of 2.5 billion to 3 billion
tonnes of CO2 equivalent by expanding its forest cover. However some recent interventions by the Ministry of
Environment, Forest and Climate Change (hereafter MoEFCC) cast doubt on India's commitment in this
matter. For example, MoEFCC's attempt to amend the Forest Rights Act is a setback to India's efforts to keep
its INDC promise. This proposed amendment discards the earlier provision under the Forest Rights Act
which sought “prior, informed consent of the village councils before acquiring the forest land for industrial or
non-industrial activity” (Government of India, 2007). This move is interpreted as a step to weaken the forest
dwellers and undermine the power of the village councils there. As per these amendments, any big industrial
unit can easily secure green clearance nod and any project can be implemented without any prior consent
from the adivasis, who are the actual forest dwellers. Recently, MoEFCC has brought some amendments to
the Environmental Impact Assessment rules. Earlier, the clearance from National Board for Wildlife (NBWL)
was mandatory for projects to be set up in eco-sensitive areas if these projects are not at least 10 km away
from those restricted areas. The MoEFCC has made the NBWL a powerless body now. As per the new rules,
projects can come up within 5 km of a preserved area even without the clearance from NBWL. All these
constant unnecessary interventions will only affect the environment adversely and undermine India's efforts
to expand its forest cover.
Conclusion
India's INDC document reaffirms the principle of 'climate justice'. At the Paris Conference India had
unequivocally stated that what is important for the country is to have a climate regime that works on the
principles of justice, fairness and common but differentiated responsibility. India's current INDC target is fair
and more ambitious than many of the developed countries in the world. This INDC submission to the
UNFCCC has created the perception that India is ready to respond proactively to global climate policy
negotiations. Though the submission has helped India to a great extent in improving its international image
in policy circles from that of a climate 'naysayer' to climate 'pro-activist', doubts remain regarding its ability to
meet this ambitious emission reduction plan within the scheduled time-frame, especially in the context of a
number of socio-economic challenges. Criticisms have already been leveled from many quarters pointing
out that India's current INDC target would affect the development aspirations of the country dearly. There is a
set of climate experts who strongly argue that India's INDC target is not pragmatic and difficult to fulfill as it is
inconsistent with its declared domestic emission reduction plans. India's growing dependence on coal, and
its failure to assess sector-specific emission reduction targets, cast doubts on its promise of addressing the
climate question. Above all, as India has already stated in its INDC document, fulfillment of its INDC target
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would depend partially upon the transfer of finance and technology from developed countries. India's
emission reduction pledge also hinges upon this resource mobilization from outside. Only if all these factors
favor India, can it meet its announced emission reduction target. In the present context, meeting this target
seems unlikely.
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COPING WITH CLIMATE CHANGE: THE INDIAN APPROACH
Vinny Davis

Global warming is being felt more than ever before. The twenty warmest years in the earth's temperature
records have been witnessed since the 1980s and July 2015 proved to be the warmest month globally in the
last 136 years. These facts are a searing reminder of how climate change, potentially a multi-dimensional
trans-national threat, is no longer a distant prospect but a rapidly emerging reality.
Among the 195 countries that gathered in Paris from December 12-15, 2015 to strike a deal on climate
change there was stoic acceptance of the existential need to control temperature rise beyond 2 degrees
Celsius. This grim realization impelled the parties to make a legally binding commitment to scale down
greenhouse gas (GHG) emissions, whilst passing a firm resolution to outline their proposed climate actions
post-2020. The premise is that the Intended Nationally Determined Contributions (INDC) would be the new
conduit for international commitments to achieve a low-carbon, climate-resilient future. However, the Paris
developments will prove to be a worthy endeavor only if there is a concrete plan for proper devolution of the
climate fund ($100 billion) to implement adaptation & mitigation measures in the developing world.
The Indian sub-continent is often subjected to climate vagaries, and has not developed sufficient capacity to
deal with the irreversible consequences of climate change. The country is still recovering from the recent
trauma of floods, hailstorms, droughts and heat waves that have wreaked havoc in Uttarakhand, Kashmir,
Maharashtra and Bihar as well as in the Andhra and Telangana regions. India occupies the fourth position
(after the United States, China and the European Union) in terms of carbon emissions, while its per capita
emissions are only one-third of the global average. Although India accounts for only 3% of global emissions,
its strategy in dealing with climate change cannot follow a minimalist path, since its future economic
trajectory will necessitate the increased use of coal (the prime emitting fuel). The International Energy
Agency's (IEA) World Economic Outlook (WEO) 2015 forecasts that India will double its energy consumption
by 1,900 million tonnes of oil equivalent (Mtoe), wherein the share of fossil fuels (primarily coal and oil) in
India's energy matrix will rise to 81% by 2040 (from 72% in 2013). India's coal demand is expected to be 50%
more than the combined demand of the OECD countries, whilst the oil demand will rise by 6.0 million barrels
1
per day to 9.8 mb/d in 2040.
Indian Climate Actions
Being a tropical country with a huge coastal population and which relies heavily on monsoon-dependent
agriculture, India exhibits several vulnerabilities to climate change. Climate adaptation and mitigation
actions in India are orchestrated by the National Action Plan on Climate Change (NAPCC). The National
Environment Policy 2006 guides climate-related policies towards adaptation and mitigation whilst offering
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technological and financial support for such endeavors. A comprehensive INDC necessarily involves a fine
balance between technological and financial transfers. The Indian INDC aims at sustainable development
by aligning national priorities towards innovations in the renewable energy mix, thereby fuelling
transformation in the industrial sector. In order to scale up low carbon technology development, strategies
have been devised for higher energy efficiency in households, buildings as well as in the industrial and
transportation sectors. These strategies are implemented under the aegis of the NAPCC. It also calls for the
tactful employment of low carbon supply technologies, including solar and wind in the power sector,
enhanced use of public transport and other forms of non-motorized transport.
When declaring its INDCs, India sought an extension of its emission intensity reduction targets (or emissions
per unit of GDP), which includes a 20-25% reduction by 2020 from the 2005 levels, and the new target is 3335% reduction by 2030 from 2005 levels.2 Keeping 2030 as its target, many ambitious projects have been set
forth as a natural extension of India's erstwhile targets. In the case of solar energy, the country has raised its
solar ambitions five-fold since the inception of the National Solar Mission. It intends to achieve an installed
capacity of 100 gigawatts by 2022 out of a total of 175 GW from all renewable energy sources. In a recently
3
released official statement, the INDC target was doubled to 350 GW (from 175 Gigawatts previously).
The Integrated Energy Policy leads in facilitating inclusive growth in the country. Some of its initiatives, such
as energy efficient appliances and equipment are notable. The Perform, Achieve, Trade (PAT) mechanism
scheme, which seeks to promote energy efficiency in energy intensive industries, covers over one-third of
4
the total energy consumption in the country and the proposed target is to cover more than half of the energy
consumed within the country. This target can be realized only if the refineries and the railways are also
included in its ambit. For the scheme to be robust, it must facilitate energy efficiency improvements in large
industrial units and facilities, and work in unison with an energy efficiency financing platform. In this regard,
the decision to expand the National Mission for Enhanced Energy Efficiency is welcome. In tandem with
such efforts, large industry sectors such as the railways should also be covered so that the targets can be
better achieved.
The Auto Fuel Vision Policy (2025) aimed at improving auto fuel quality in terms of vehicular emissions5 is
another caveat. This includes employing alternate fuels in the energy mix too. Given the scale of this policy
and the base level support required, it is not yet in full swing. These new commitments reflect the need to
increase the share of alternate fuels and concurrently reduce emissions in the transportation sector as a long
term goal. The afforestation plan intended to be implemented by 2030 set objectives to generate a carbon
sink of 2.5-3 billion tonnes. Effective manipulation of carbon sinks can make a significant contribution by
combining adaptation and mitigation requirements.
The expansion in the National Water Mission (NWM) and the National Mission for Sustainable Agriculture
(NMSA) is intended to adhere to its mitigation plan to cut GHG emissions and reduce the risk from climate
change. Wind, biomass and small hydro-projects are also in the pipeline, to ensure that the country achieves
its climate goals. The emphasis on adaptation actions was clearly visible. The call for investments in sectors
vulnerable to climate change such as water resources, agriculture and the Himalayan region are all part of its
mechanisms to deal with the impact of climate change. The previous efforts in deploying offshore wind
projects into the surrounding seas or efforts to save 100 million kilowatt-hour unit of power consumption by
doing away with less efficient CFL bulbs could have had a better long term plan. Nevertheless, they do send
positive signals regarding India's resolve on climate action. Presently there are plans to restructure existing
programmes relating to wind energy, health and coastal areas, among others.
In India, expert studies have recommended policy measures to reduce energy requirements by promoting
greater energy efficiency. This includes increasing low carbon energy sources in the energy mix to devise
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appropriate policy interventions: energy pricing, carbon tax, cap & trade etc. Subsidization and regulation of
knowledge networks in the country is imperative, as it can develop the country's research capabilities in
climate science. If this materializes, the proposed GHG inventory and data management system is bound to
get a fillip. Moreover, it could serve as a gateway for promoting and financing clean energy technologies in
the succeeding years. Over $2.5 trillion is the projected sum that India will need ($206 billion for adaptation &
$834 billion for mitigation costs) to achieve its new climate targets. However, this projection has been done
without accounting for the difference in the total. Since the INDCs are not binding commitments, it is unlikely
that countries will implement any grand action schemes. India is also pinning its hopes on the devolution of
the Green Climate Fund for its technology and finance requirements. In the recently concluded meet of Like
Minded Developing Countries (a formal negotiating group including India, China, Malaysia and Indonesia)
climate finance remained the bone of contention. There were calls to revamp the eligibility criteria for climate
finance initiatives, by simultaneously increasing and decreasing the donor base receiving finance. At the
same time, the countries were against any obligatory review mechanism for the INDCs. India has been
strong in its contention that historical responsibility needs to be comprehended to support the case for its
climate targets. India has accessed USD477.3 million of the Green Climate Fund grant, of which USD284.2
million is intended for mitigation projects and USD10 million for adaptation plans as of 2013-14. India also
expects the GCF to become its main source of future financing. However, there needs to be a clear-cut
roadmap on how the GCF is expected to deliver its objectives.
Domestic fiscal instruments to combat climate change include cuts in subsidies to fossil fuels, increase in
6
taxes for petrol and diesel and a national cess on coal . Climate justice is a term that augurs well for India. In
many multilateral forums, India has reiterated its stand on how the West cannot force India to cap its
emissions. The South bloc (developing nations) will adhere to the principle of common but differentiated
responsibility (CBDR) with emphasis on technological and financial access. India has not reached that level
of emissions intensity to blindly follow China, which renewed its commitment to peak its emissions by 2030.
Obviously, the peak year for India will be decades later, as emissions in India are much lower than in China.
The aggressive Indian pitch for clean energy has been noted globally, and ambitions to generate over 40% of
energy consumption from renewable sources will be a daunting task. Against this backdrop, accelerating
clean energy investments is expected to get prime emphasis. The proposed International Solar Alliance
collaborative network is a cautious step forward in this direction.
Paris Agreement & India's Way Forward
st

The 21 Conference of Parties (COP) which concluded in Paris on December 12, 2015 intended to create a
new global mechanism to combat climate change. In principle, the agreement binds 195 countries in a
trajectory starting from 2020 and aims to collectively reduce their respective national emissions. There has
been euphoria over the agreement, yet many remain skeptical. James Hansen, often referred to as the
'Father of Climate Change Awareness' called the agreement a sham. At the other end of the spectrum, UN
Secretary General Ban Ki Moon hailed the commitment as a step in the right direction towards checking
climate change.
On closer scrutiny, it becomes evident that the much-hailed agreement lacks specifics. It does not define to
what extent each country will reduce its emissions in order to limit global temperature rise to 2 degrees
7
Celsius. The agreement neither explicitly talks of the efforts to strive towards a 1.5 degree Celsius limit. In
fact, the UN report cited how the Intended Nationally Determined Contributions (INDCs) cannot check global
temperature rise. Ideally, global financial and energy markets need to shift from dependence on fossil fuels
to relying on alternative energy sources. Consequently, the increased impetus on zero carbon energy
sources implies that fossil fuels must be out by 2050 or at the least the process should begin by 2030.

39

Though the agreement also calls for the creation of a committee of experts that would facilitate
implementation and promote compliance amongst the signatories, the laxity of punitive clauses for violators
remains a serious handicap. Surprisingly, the $100 billion climate fund is part of the preamble and not in the
section detailing the legally binding component. Furthermore, the agreement does not mention the extent to
which individual countries will contribute to meeting this target. The positive aspects of the deal cannot be
shrugged off, as it accords primacy to monitoring and reviewing mechanisms. The agreement underscores
the need for the parties to reconvene every five years from 2020 onwards to assess the submitted plans.
Simultaneously, the parties should also convene every five years from 2023 onwards to publicly report its
actions. Despite the lack of clarity, the agreement is notable for putting increased emphasis on national
polities as the conduit for enabling actions to counter climate change. The global system acts as a facilitator
in this process to bring about change, though the mechanisms adopted may vary from country to country.
The question of developing countries having to share the disproportionate burden of climate change is a
billion dollar concern and this matter can be resolved only with an equitable distribution of finances to tackle
climate-related issues.
The Paris agreement is open for ratification till April 21, 2017, which gives substantial leeway for countries to
decide in favor of it. India has agreed to ratify the agreement by 2017. However, the country at present lacks
either the conditions or the manufacturing capability for indigenous production of low carbon technologies
needed to achieve many of its ambitious targets. Renewable sources are costlier, solar penetration is
limited, and huge hydro projects, even if they are feasible, have their own ecological footprint. There is a
considerable push for solar energy in the country. Statements have been made about solar lighting systems
across 20 million rural households. The India-led International Solar Alliance (ISA) does hold a lot of potential
with the prospect of high dividends. It aims to mobilize a trillion dollars by 2030 in investments. Added to
these is its billion-dollar bid to support Indian initiatives. All these are major steps that could lead to a global
transition in enabling clean energy pathways.
Although there is global consensus on this pressing matter it is still unclear how many countries will actually
ratify the agreement. It should be noted that for this pact to take effect, a minimum of 55 countries must ratify
it. The fate of the Kyoto Protocol is still fresh in the public mind. Although an agreement was reached, the
United States failed to ratify the Kyoto Protocol, thus putting the entire process in limbo. Several national
initiatives (Make in India, Digital India, Start–up Mission) are geared towards achieving indigenous capacity
on many fronts. However, India is still awaiting the emergence of a home-grown Elon Musk who will develop
effective indigenous battery technology to store the country's naturally abundant solar power, generated
through solar panels. Emission-less transportation remains a mystery to a lay man in India. Any measure
undertaken towards low carbon development must be compatible with the country's vision of inclusive
growth, extending to all sections of society. Amidst these contrasting realities, there is a need for strong
global pressure to build up over the coming years leading to more widespread climate change action to
support the constructive efforts of concerned nations such as India.
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CONVERGENCE TOWARD A HYBRID CENTRALIZED/DECENTRALIZED
POWER SYSTEM MODEL IN DEVELOPED AND DEVELOPING COUNTRIES
Varun Sivaram
In the future, both developed and developing economies may converge toward distributed electricity
systems. The emergence of technologies for efficient distributed power generation and storage and for
intelligently operating a distributed system, is attractive regardless of an economy's stage of development.
Distributed power systems can be resilient, affordable and clean, providing a pathway to decouple the
historical link between economic growth and climate change inducing emissions. Some regions of the
United States, notably the states of New York and California, have made the furthest advances in the world
toward crafting a regulatory regime conducive to a distributed power system, and their experience in this field
holds lessons for developed and developing economies alike.
The term “leapfrog” is commonly used to describe a potential future in which developing countries skip the
development of extensive power grid infrastructure and leapfrog the last century of power systems progress
in the developed world. Many make an analogy to mobile communication, arguing that the proliferation of
mobile phones across the developing world has enabled countries to leapfrog the development of a network
of physical lines that countries such as the United States and Europe initially developed prior to the shift from
landline to mobile telephony.
However, the “leapfrog” phenomenon in mobile communications is an imperfect analogue for a potential
leapfrog in power systems. The central reason is that whereas landlines offer little benefit to mobile users,
enabling the mobile system to leapfrog the development of landlines, a centralized power grid does offer
benefits even to owners of distributed energy systems. For example, a rooftop solar panel installation will not
provide 24x7 power, and even a more elaborate home distributed energy setup will need to be oversized, for
example to enable appliance start-up, if it does not have connectivity to the grid. By contrast, distributed
energy systems can be most efficiently used when they are connected to the grid.
These considerations suggest that a leapfrog phenomenon will not proceed by simply replacing a
centralized grid infrastructure with an extremely decentralized one. However, there is scope for a hybrid
approach which leverages the benefits of both “microgrids” and “macrogrids.” The convergence theory,
which to the author's knowledge has not been described elsewhere, is that developed countries will
approach the hybrid solution from a status quo of centralized power systems and developing countries will
approach the hybrid solution by building up decentralized infrastructure meant to supplement or supplant
dilapidated or non-existent central grids.
Approaching the hybrid solution from the centralized paradigm of the developed world
Using the United States as the exemplar of a centralized power system, efforts in New York and California to
integrate more distributed energy resources (DERs) foreshadow the direction that developed countries will
take toward a more decentralized power system. Through New York's “Reforming the Energy Vision” (REV)
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and California's “Distribution Resources Plan” (DRP) processes, the two states aim to integrate substantial
quantities of distributed energy resources (DERs) into an electricity grid that evolves based on market
animation.
The changes ahead for New York and California and, over the longer run, the rest of the United States and
the developed world, can be divided into three categories. First, new decentralized, modular, and
increasingly inexpensive power generation and storage technologies are making DERs a feasible
alternative to centralized generation technologies, eroding the economies of scale advantage that the latter
has traditionally enjoyed. Second, new communication and control technologies are enabling both
distribution system operators (traditionally, utilities) and end consumers to better utilize DERs. And third, an
evolving power regulatory structure, from the traditional cost of service regulation to performance-based
regulation to, eventually, market-based compensation, will enable the free market to realize the economic
value of DERs.
Concretely, one can imagine the following possible future power system that broadly fits the vision of the
REV and DRP processes. Imagine a power system in which the central power grid, consisting of centralized
power plants and high-voltage transmission lines, is relatively minimal. That is, the entire capacity of the
central grid skeleton is merely sized to meet a critical base level of demand, including powering critical loads,
such as hospitals, and serving as provider-of-last-resort (POLR) to loads that are uneconomic for the market
to serve. The remainder—conceivably the majority—of the load is served by DERs integrated into a
distribution system. This distribution system is a hybrid of private and regulated assets configured to
efficiently coordinate and dispatch stochastic power sources and sinks. And the DERs are aggregated by
third parties who compete in a robust distribution-level market to provide a range of energy services
including providing energy, reductions in peak demand, ancillary services, and resilience benefits.
Figure : Evolutionary process of a centralized grid to a future hybrid model in developed countries (Source:
IEA Smart Grid Technology Roadmap, 2011)

Many contend that the technology already exists to enable such a system, and the important remaining
progress can be classified within systems integration and within business model and regulatory evolution.
On systems integration, technical bodies need to specify standards that enable a heterogeneous and
presently evolving fleet of DERs to communicate across a distribution system platform and transact a
standard set of services. Organically rising connectivity via the “Internet of Things” is not sufficient to achieve
this communication; rather, intentional design of standards is essential. Second, the regulatory model must
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abandon the existing paradigm of guaranteeing cost recovery and incentivizing capital expenditure. Instead,
a future regulatory model should require distribution system operators to operate a well-functioning market
and fund the capital and operational costs of that market from market-based earnings.
There are numerous advantages of such a power systems paradigm for countries in the developed world.
First, a more decentralized system based on a robust marketplace can reduce rates and make
electricity—especially clean, distributed electricity—affordable. Although some might argue that DERs are
affordable today (e.g., rooftop solar), their apparent cost-effectiveness arises at least partially from subsidies
and simplistic utility tariff structures. Second, the new power system could be more resilient, because greater
integration of DERs will reduce the risk of cascading failures that are more likely in a highly centralized
system. Third, the new power system could empower consumers with greater choice over their energy
usage, and the existence of a robust market could actually enable new models to deliver value and services
in a departure from the existing commodity model. Such a change could presage greater innovation and
more responsive energy decisions by consumers, increasing welfare and curbing greenhouse gas
emissions.
Approaching the hybrid solution from the decentralized paradigm of the developing world
The surprising conclusion of this brief is that the developing world is converging toward a similar, hybrid
model of the electricity system despite a dramatically different starting point from the developed world as well
as very different priorities.
One can use India as a representative example of the state of power systems in the developing world,
recognizing that many of the derivable insights may apply across the developing world. Across India,
centralized electricity grids presently underserve the population. There is a chronic gap between supply and
demand, which by some private estimates is as high as 22 percent. Moreover, electricity losses in the grid
can exceed a quarter of centrally generated power, which is dissipated or stolen en route to final delivery to
consumers. Several state utilities carry unsustainable debt burdens and provide electricity at subsidized
rates to some customer segments, perpetuating the vicious cycle of insolvency.
Unlike in the developed world, the developing world will not be able to follow an incremental process to direct
the existing centralized power system to a hybrid alternative. Rather, many contend that because the central
system is irreparably broken, the path forward involves circumventing, instead than transforming, the
existing system. Extremely decentralized energy systems, most likely based on distributed solar power, are
the starting point for a “leapfrog” strategy that improves energy access without expanding the reach of the
central power grid.
Recent work by Groh et al. (2014) demonstrates that a collection of extremely decentralized energy sources
can self-assemble in an organic, bottom-up process to form networks of greater complexity and connectivity.
This theory of “swarm” aggregation posits that greater levels of aggregation offer higher quality energy
services to consumers, which intuitively agrees with the observation that a centralized grid in the developed
world provides power of high quality and reliability. However, this bottom-up aggregation need only reach a
hybrid centralized/decentralized state to optimally serve consumers if adequate smart grid technologies can
coordinate the operation of the hybrid system.
The optimal end-state of this bottom-up aggregation mechanism resembles that of the evolutionary
transformation of the centralized grid in developed countries. In the developing world, interconnected
decentralized energy systems, composing a networked system of micro-grids of varying sizes, connects to a
central grid backbone. This backbone will bear considerably less burden than it currently ought to bear (and
fails to do so effectively). Therefore, less major infrastructure transformation is required of the central grid,
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which avoids a central grid transformation that may be impossible for political, technical and economic
reasons in the developing world.
To enable such a system to function effectively, however, some degree of central coordination will be
necessary. Just as in the developed world, a distribution system operator or platform provider must help to
intelligently coordinate a hybrid grid to ensure that power and information flows are optimal. As a result,
similar smart grid and systems integration technologies may be necessary for deployment in the developing
world as a consequence of a process that initially begins as an organic, bottom-up self-assembly.
Figure : Stepwise “swarm” aggregation process from a decentralized to hybrid power system in a developing
country (Source: Groh et al., 2014)

Conclusion and Future Research
The idea of convergence proposed in this brief is attractive, because it suggests that progress in the
developed world to enable a functional hybrid power system may in fact be repurposed to support hybrid
systems in the developing world that can initially arise from bottom-up self-assembly. And just as power
systems converge in form and function (which is a surprising insight, given that different forces are pushing
changes in the power sectors of developed and developing countries, respectively), so too might the
development level of developing and developed countries converge, given the well-established correlation
between access to high quality power and economic and social development.
However, elegant this theory, there is considerable empirical and technical work to be done to demonstrate
the feasibility of the idea and enable its realization. Therefore, this brief urges further research to answer the
following questions:
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• How stable are hybrid centralized/decentralized systems that involve complex (nonunidirectional/radial) power flows? Are they stable, meta-stable (stable under certain conditions), or
unstable? What systems integration technologies and protocols can enable and enhance stability?
•
Is there an incremental path that takes existing systems in the developed world and ends up at a
hybrid system with a robust market? That is, does path-dependency rule out or enable such an
evolution?
•
In the developing world, can swarm aggregation actually work out in practice? Existing theoretical
work is thin, and empirical work non-existent. Which stages of the aggregation process are
bottlenecks?
•
Where are new technologies (for example, in energy generation and storage, distribution
communications and operation, etc.) needed for technical and economic enabling of hybrid
systems?
•
What policy support is required in the developed and developing world to enable the respective
progress toward convergence?
•
Are the optimal end points in developed and developing countries really one and the same, or are
they different/separated? If the latter, are there still helpful lessons and technologies that the
developed world can offer to the developing world as the two power system paradigms approach
convergence but do not ultimately reach it?
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A PERMANENT CAP ON FOSSIL FUEL PRICES
Amit Bhandari
Advances in renewable and green technologies – solar power and electric cars – could mean that prices of
fossil fuels such as oil, gas and coal could be under a permanent ceiling. This is important for India, which is a
major energy importer. During the Financial Year 2015 (FY15), India imported 147 million tons of petroleum
and 212 million tons of coal. However, India also needs to put in place policies to encourage renewable and
electric vehicle industries to fully benefit from this emerging trend in the energy sector.
Modern energy needs fall into two broad baskets: energy and transport. Electricity is generated using coal,
natural gas, hydropower, nuclear energy and increasingly, renewable sources. Transport requires fuels such
as petrol and diesel, derived from crude oil. So far, these two baskets have been mutually exclusive. Coal
cannot be used to run vehicles, and oil is too expensive to be used for power generation. As a result, the two
products are priced differently – for the same energy value, oil costs four to five times as much as coal.
Electric vehicles have the potential to bridge the gap between the two baskets – and bring about price parity
between petroleum and electricity.
An electric vehicle runs on an electric motor instead of the internal combustion engine and carries a battery
instead of a fuel tank. An electric motor, which has fewer moving parts, is more energy efficient, when
compared to an IC engine, which runs on controlled explosions of fuel. An electric car can convert 59-62% of
the grid electricity into motive power, versus 17-21% efficiency for the traditional petrol engine. For instance,
the ten most energy efficient cars currently in the US are all electric – and all of them have a mileage of over
100 miles per gallon, twice as efficient as the most energy efficient petrol driven car (Refer Table 1). Fewer
moving parts also mean lesser need for maintenance.
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Electric vehicles so far have suffered two major drawbacks – performance and convenience. Batteries, the
key component, are not only expensive but also take several hours to charge and currently store limited
amounts of energy. Hence, electric vehicles are priced higher than petrol vehicles of similar performance
and offer a very limited range. As a result, electric vehicles are not very popular. Electric car sales worldwide
only crossed the 1 million mark in September 2015, accounting for a negligible share of the global car
market.

a
The problem is worse in India. There are a number of electric two-wheelers in the market, but they are pricier
than petrol vehicles, offer less than 10% of the range, have less power and take several hours to charge. As a
result, electric two-wheelers play a very marginal role in India. There is an additional issue with the use of
electric vehicles in India, because coal, the dirtiest of all fossil fuels, accounts for 75% of India's electricity
generation.
But things are changing
Both of these problems – the high cost of batteries and the limited storage capacity they provide – are being
worked upon. US based Tesla Motors, a pioneer in electric vehicles, has high performance sports cars that
can run up to 400 kilometers on a single charge and can be charged in minutes instead of hours. Research in
battery technology is being conducted not just by auto-makers, but also by laptop/tablet and cell phone
makers, and by power utilities which are trying to take renewable energy mainstream. Battery costs have
also fallen in the past few years, from $500 per kilowatt in 2013 to $145 per kilowatt by end-2015.
On the power generation side, costs of renewable energy have fallen sharply in the past few years. In
November 2015, SunEdison offered to supply solar electricity in India at Rs 4.63 per unit, against a price of
Rs 7-11 per unit in 2011. This compares favorably with conventional electricity – electricity from the
Kudankulam Nuclear Power Plant (Units 3 & 4) will be Rs 6.3 per unit while cost of hydropower from newly
built dams is over Rs 6 per unit.
These two developments together – cheap batteries for energy storage and cheap renewable power, could
lead to a future of electric vehicles, powered by clean energy.
Implications of Electric Vehicles and Clean Energy
Electric vehicles make energy fungible – oil can be replaced by coal, hydropower or renewable energy. As
technical issues get resolved, oil prices will be in line with price of coal and other sources of electricity –
meaning, there will be a cap on oil prices. Secondly, the falling prices of renewable energy mean that prices
of other fuels, including coal, may also face a cap. As a major energy importer, India stands to benefit
immensely from such a transition.
Secondly, India's car market is currently a fraction of the car markets of the United States and China, and will
grow as more Indians get richer. If these future car sales could be electric, that would be a huge win for the
environment as well.
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Can it be done?
India has some experience in a large scale shift to an alternate fuel, when the public transport systems of
Delhi and Mumbai moved to compressed natural gas (CNG) from petrol and diesel in response to
environmental concerns. There are a total of 1.5 million CNG vehicles on roads now, concentrated in Delhi,
Mumbai and in Gujarat.
This shift was brought about by a mix of policy decisions and government directives. In case of Delhi and
Mumbai, the courts mandated a shift to CNG due to clean air concerns. Specialist companies were then set
up – Indraprastha Gas in Delhi and Mahanagar Gas in Mumbai – to provide CNG fuelling pumps and the
related infrastructure. Conversion kits were made available for vehicles already on road, and some
automakers now offer CNG vehicles from the showroom.
Repeating this process for electric vehicles will be a challenge due to the following factors:
•
Absence of a manufacturing base in India, not only for electric vehicles but also for solar panels and
lithium ion batteries
•
Market distortions in the power sector stemming from the fact that India's state power utilities are in
deep losses and cannot invest either in capacity or in buying relatively expensive solar power
•
Irregular electricity supply across India owing to the poor health of power utilities
•
Little support for electric vehicles is evident at the present time.
In summary, EV and renewable technologies currently under development hold a big payoff for India and the
government needs to put in place policies and mechanisms to take full advantage of this change.
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FINANCING INDIA'S CLIMATE CHANGE INITIATIVES
Rajasree Ray

In the run-up to the Climate Summit held in Paris in December 2015, nations around the world worked hard to
arrive at a new climate agreement. This particular summit was considered a critical opportunity for
Governments and the international community at large to craft a fair, balanced and durable agreement for
enhanced implementation of the United Nations Framework Convention on Climate Change (UNFCCC).
The developing countries articulated that the new agreement is intended to facilitate the full, effective and
sustained implementation of the Convention. Hence, it is only fair that all principles and provisions of the
Convention apply to the new agreement. The UNFCCC has established a principled basis for differential
treatment with its core principle of 'common but differentiated responsibilities' (CBDR), taking into account
the concept of historical responsibilities of different Parties in causing the concentration of greenhouse
gases in the atmosphere. Specifically, with respect to the finance obligation, Article 4.3 of the Convention
states that “the developed countries included in Annex II commit to provide new and additional financial
resources to meet the agreed full costs incurred by developing country parties in meeting their reporting
obligations under the Convention, and to provide such financial resources needed by developing country
Parties to meet the agreed full incremental costs of implementing measures covered by Article 4.1 and
agreed by the developing country Party and the financial mechanism.”
A key issue in the negotiations pertains to strengthening of the climate finance obligation and the provision of
financial support by developed countries (Annex II Parties) to developing countries to take actions for
reducing greenhouse gas emissions and to help them adapt to the effects of climate change.
India's climate change policies
Though international public finance is a critical enabler, there is a large financial contribution by developing
countries, who are devoting large sums from their resources to climate-related actions. India's National
Action Plan on Climate Change (NAPCC) is a vital part of India's response to climate change. The
preliminary estimates (2012-13) indicate a sum of Rs 230,000 crore to fulfill the mission objectives under the
NAPCC. Apart from the NAPCC, State Action Plans on Climate Change drawn up by 31 States and Union
Territories (UTs) have been approved by the Central Government so far. These plans are envisioned as
extensions of the NAPCC at various levels of governance, aligned with the eight National Missions under the
NAPCC. Climate change adaptation and mitigation is a major co benefit in many of the ongoing policies and
programmes by the Government.
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How isIndia's climate actions financed?
The maximum share of India's current climate finance comes from budgetary sources. Many climate actions
are built into the ongoing policies of State and Centre and are being financed through their respective
budgets. India is not relying solely on budgetary resources but is experimenting with a careful mix of market
mechanisms together with fiscal instruments and regulatory interventions to mobilize finance for climate
change. In addition, multilateral and bilateral sources also play a role, though not very significant. For
example, from the Global Environment Facility (GEF), India has so far accessed USD 477.3 million of GEF
grant of which USD 284.2 million is for climate change mitigation projects and USD 10 million is for climate
change adaptation projects. With regard to the Green Climate Fund (GCF) under UNFCCC, India expects
and hopes for the GCF to become the main source of financing in the future. India has also experimented
with National Funds to augment the availability of assured targeted resources.The Government of India has
set up two dedicated funds at the national level to mobilize financing for mitigation and adaptation
respectively.
•
India imposed a cess on coal in 2010 @ INR 50 (USD 0.8) per tonne of coal. In 2015, the cess has been
raised to INR 200 (USD 3.2) per tonne of coal. This forms the corpus for the National Clean Environment
Fund, used for financing clean energy, clean technologies and related projects. The total collection of INR
170.84 billion (USD 2.7 billion) till 2014-15 is being used for 46 clean energy projects worth INR 165.11
billion (USD 2.6 billion).
•
India has set up a National Adaptation Fund with an initial allocation of INR 3,500 million (USD 55.6
million) to meet adaptation needs in sectors such as agriculture, water and forestry in addition to sectoral
spending by the respective ministries.
Some of the other fiscal measures incentivizing green actions in India are as follows:
•
From Carbon subsidy to Carbon Taxation: With a series of recent steps, India has cut subsidies and
increased taxes on fossil fuels (petrol and diesel) turning a carbon subsidy regime into one of carbon
taxation. Further, in its effort to rationalize and target subsidies, India has launched the 'Direct Benefit
Transfer Scheme' for cooking gas, where the subsidy will be transferred directly into the bank accounts of
the targeted beneficiaries.
•
Tax Free Infrastructure Bonds: Tax Free Infrastructure Bonds worth INR 50 billion (USD 794 million) are
being introduced for funding renewable energy projects during 2015-16.
•
Carbon Sink Incentive: The 14 Finance Commission (FC) has offered an incentive for the creation of
carbon sinks: The devolution of funds to states from the federal pool would be based on a formula that
attaches 7.5% weight to the area under forests. According to estimations based on 14th FC data, this
initiative has effectively given afforestation a massive boost.
th

India's Intended Nationally Determined Contributions (INDCs).
INDCs are plans formulated and communicated by governments to the UNFCCC regarding the domestic
steps they will take to address climate change.As per the COP 19 decision (Warsaw 2013), all Parties were
requested to prepare their INDCs without prejudice to the legal nature of the contributions towards achieving
the objectives of Article 2 of the Convention and communicate them well in advance of COP 21. Accordingly,
India submitted its INDCs to the UNFCCC in October 2015.
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The highlights of India's INDCs are:
- To reduce the emissions intensity of its GDPfrom its 2005 level by 33 to 35 percent by the year 2030.
- To achieve 40 percent cumulative electric power installed capacity from non-fossil fuel based energy
resources by 2030 with the help of technology transfer and low cost international finance including from
the Green Climate Fund (GCF).
- To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2 equivalent through additional forest
and tree cover by 2030.
- To better adapt to climate change by enhancing investments in development programmes in sectors
vulnerable to climate change,
- To mobilize domestic and new & additional funds from developed countries to implement the above
actions in view of the resources required and the resource gap.
Finance is a critical enabler of climate change action. However, an overall assessment and quantification of
finance requirements for adaptation and mitigation for a country with so much diversity is difficult, given
rapidly changing technologies and innovation. Estimates by various studies vary on precise requirements
but converge on the enormity of funds required.
India's INDC has been welcomed as fair and quite ambitious specifically on renewable energy and forestry
by various green bodies, NGOs and civil society. Preliminary estimates in the INDCs suggest that at least
USD 2.5 trillion at 2014-15 prices will be required for meeting India's climate change action between now and
2030. The estimates of USD 2.5 trillion between now and 2030 correspond to an annual requirement of USD
0.17 trillion per year. This amounts to around 8 per cent of India's GDP in 2014-15.
Expectations from Paris
India expects an equitable and just climate agreement in Paris with finance forming a crucial element within
it. As India's Environment Minister stated “We are asking the developed world to vacate the carbon space to
accommodate us. That carbon space demand is climate justice. It's our right as a nation. It's our right as
people of India, and we want that carbon space.”The Hon'ble Prime Minister, on 25th Sept, 2015 at the UN
Sustainable Development Summit, stated that 'we live in an age of unprecedented prosperity, but also
unspeakable deprivation around the world….the principle of common but differentiated responsibilities
(CBDR) is the bedrock of our collective enterprise… and the developed world need to fulfill its financing
commitments for climate change.”
End notes
1.
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This paper was presented in November 2015 just before the COP21 to UNFCCC held in Paris in December
2015.

Concluding Observations
The two-day International Conference on “Climate Change Paradigms” held on November 20-21, 2015 was
conceptualized and organized by the Centre for Strategic Studies of the Centre for Public Policy Research,
Kochi. The conference, which was supported by the US Consulate-General, Chennai Region explored and
debated the various issues and challenges expected to arise at the 2015 UN Global Climate Change Summit
at Paris. The conference was a precursor to the Climate Change Summit held in Paris from November 30 to
December 12, 2015 and focused particularly upon the Indian position in global climate change initiatives.
The participants included key speakers drawn from the central government and the strategic studies domain
as well as from think-tanks, consultancy firms and academia.
Proceedings of the conference
•
The keynote address discussed the pre-requisites for a just climate agreement. Such an agreement
would be one that balances climate change initiatives with developmental needs and addresses the
goals of the poor and most vulnerable, whose contribution to climate change is minimal. It must
enable vulnerability reduction and give leeway to implement & accelerate climate plans.
•
India will have the bear the cost of climate change adaptation. The developmental deficit faced by the
country provides opportunities to lock-in climate resilient infrastructure and climate friendly
technologies. Historical emissions translate to historical responsibilities to free up the carbon space.
The Indian share in global annual emissions is 5.7%, which may seem minuscule compared with
other major emitters (US 15.1%; EU 10.9%; China 28.6%; Russia 5.1%; Japan 3.8%). Therefore,
Indian climate actions ought to be based on the availability of resources, trade-offs between different
priorities and the ability of the masses to pay for energy services.
•
Transfer of international finances and technology from developed countries to assist developing the
countries in their mitigation and adaptation actions is imminent (inclusive of IPR management). The
Indian objective at COP 21, was to seek a comprehensive and equitable commitment that addresses
adaptation, mitigation, finance, technology transfer, capacity building and transparency of action and
support.
•
A pragmatic commitment would be one that encompasses equity and the principle of Common But
Differentiated Responsibilities. Global collaboration must provide for lower cost capital for large
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scale adoption of renewables and energy efficiency, enable the development of super efficient coalto-power technology and the adaptation and development of balancing and storage technologies
with renewables. The need of the hour is collective pursuit of the development of human and
institutional capacity for policy analysis, engineering design, business model development, and
management of new technologies, as well as community-level action for mitigation and adaptation.
The conference delved into the following themes:
Climate Change as a Strategic Threat in Asia-Pacific
There is a need for global decisions, albeit the implementation ought to be from the grassroot level.
?
A sound policy on sustainable development is one that balances environmental security with

economic security. Three areas of action are mitigation, adaptation, knowledge creation and
dissemination of information on climate change.
?
The impacts of climate change are largely determined by the climatic variables affecting each region.
?
There is a need to focus on a collaborative approach and diplomacy to stall climate change impacts.

In pursuit of this objective, India needs to upgrade its partnership with countries such as the United
States to help the Asia Pacific region in its response and preparedness/defence development to deal
with climate risks. This will include knowledge and information sharing for disaster preparedness and
warnings between the United States & the Asia Pacific, especially in the maritime arena.
?
It is possible to mitigate the implications of environmental refugees at the moment, as it is a long term

threat. The security implications to the host state will remain a bone of contention.
?
The United States intends to foster global companionship, and not competition in the South China

Sea. The deployment of the military in such areas for humanitarian disaster mitigation is a testimony
to its pledge.
?
The strategic component needs to be incorporated into the climate change discourse, as it helps to

chalk out a proper approach and indicate how best to tackle the issue.
?
The G7 initiative 'New Climate for Peace' is streamlining finance for infrastructure to develop disaster

reduction processes.
Partnership for Climate Resilience: Foreseeing the Intended Nationally Determined Contributions
?
Indian efforts to tackle climate change include a series of policy initiatives at the national level. The

National Action Plan on Climate Change, Jawaharlal Nehru National Solar Mission, National Mission
for Enhanced Energy Efficiency, Clean India Mission, Expert Group on Low Carbon Strategies for
Inclusive Growth, Clean Ganga Mission, National Mission for Clean India and National Clean Energy
Fund represents some of these long term strategies for combating climate change.
?
A positive shift in India's approach towards climate change is visible in its climate plans. There exist

political implications for the commitments pledged by India, as it is not feasible to control carbon
dioxide emissions. Furthermore, energy consumption increases are justifiable as no country has
achieved HDI without an increase in annual energy consumption. Energy Efficiency will be crucial in
this regard.
?
The call for intended contributions instead of commitments, which are dependent on the transfer of
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technology and finance takes into account the development dilemma alongside climate change
concerns.
?
The seriousness of nations in making their climate pledges will face heat in the Paris negotiations. It

will neither be possible for the developing world to have aggregate emission targets, nor can the
developed bloc buoy the negotiations with their minimalist commitments.
?
There is a need for collective responsibility in tackling the issue, and this will require analysis at both

domestic and global levels. This includes setting domestic performance targets for each sector
(specifically, power, transport, industry, agriculture, forestry, transport).
?
The discussion panel highlighted the need for research on how vulnerable sections of society are

under threat from climate change and how they can be saved.
Access to Modern Innovative Technologies
?
We live in an age of global energy poverty where over 1.5 billion people have no access to electricity.

Disparities between energy consumption across the world between industrialized and developing
nations are primarily due to technological, managerial, economic and structural causes.
Accessibility, reliability and affordability of energy are most important. Power generation without
proper management and decentralized power generation will be futile.
?
Renewable energy technologies, mainly solar energy, can help solve the development-energy-

environment dilemma in developing countries like India. Solar power can provide decentralized
support architecture in India, and hence utility scale solar deployment must be targeted.
?
New technologies have great potential to provide decentralized energy in developing countries. The

biggest solar breakthrough in the last 60 years is the Perovskite solar cells. With their low
manufacturing costs and high efficiency, they are becoming a commercially viable option.
?
Barriers to the adoption of solar energy in India are: absence of manufacturing base in India, market

distortions in the electricity market (poor financial health or deep losses of state power utilities),
irregular power supply, technological barriers and zero infrastructure support for electric vehicles.
Lack of infrastructure support is also a major barrier to boosting the use of solar energy.
?
Solar thermal systems for power generation can be developed with public private partnership.

Integrated renewable energy systems can solve issues pertaining to energy sustainability, resource
sustainability and development.
Financing Climate Change Initiatives
?
Finance is a major enabler of climate change actions (both adaptation & mitigation). For a country

like India, a blend of existing budgetary resources and market mechanisms can be fruitful. The
pledged INDCs of the nation will require over $2.5 trillion towards realization of its goals.
?
The National Clean Environment Fund and the National Adaptation Fund with an initial allocation of $

2.7 billion, and $ 55.6 billion respectively, to finance clean energy projects and to combat adaptation
requirements across different sectors works in tandem with other fiscal instruments that incentivize
green actions in the country (CoalCess, increased taxes and cuts in subsidies for fossil fuels and tax
free infrastructure bonds for renewable projects).

55

?
The Bali Action Plan (2007) spearheaded the concept of NAMAs (Nationally Appropriate Mitigation

Actions) for envisaging sustainable development in developing countries. It largely covers the
mitigation actions required to limit the global temperature rise to not more than 2 degree Celsius.
?
In the light of national circumstances, strategies can be devised to identify mitigation opportunities.

An evaluation process (inclusive of co-benefits and co-costs) on the emission reduction potential can
help streamline the objectives of action plans, and the baselines for the same to ensure a fuller
realization of the plan. Currently, MOEF & climate change has decided to develop NAMAs in the
waste and forestry sectors.
?
The sustainable benefits will be mutual, and devised plans can work in tandem with existing

initiatives/policies in the country to incentivize emission reduction strategies. The Green Climate
Fund – the official financial mechanism will assess a plan based on its potential for climate resilient
sustainable development, economic viability and fulfillment of national circumstances and
requirements.
?
NAMAs can give a fillip to renewable energy ambitions, with its joint collaboration with market

mechanisms such as Renewable Purchase Obligations/ Energy Certificates, or the fiscal policies
(such as Coal Cess, cut in subsidies and increased taxes for fossil fuels). The goal of “electricity for
all” is achievable only if investments are backed by new technologies and monetary support.
?
The deliberations highlighted how attractive mechanisms that are in place to raise capital for projects

with ecological benefits, such as green bonds, are yet to receive due recognition in the country. It
could encompass projects on renewable energy, energy efficiency, low-carbon transport and
forestry.
?
The potential benefits of green bonds are that it is the best way to demonstrate green credentials by

showing commitment to the environment, besides attracting new investors focused on
environmental, social and governance performance. Yet the laxity of standardization criteria and high
issuance costs makes the green bonds open to criticism.
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