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Foreword

We need to work towards a more Resilient & Green Economic Strategy, which alone can support
Economic progress without further damage to the stability of our environment and systems. We
can no longer foster human ambitions without jeopardizing environmental health and security, if
we do not make the right decisions within this decade. To achieve this, citizens, industries and
governments need to unite to identify the changes needed to achieve Net Carbon neutrality and

Sustainable development.

The first paper in the series 'Climate Economics and the Changing Dynamics’, put forth a strong
case for why India should adopt an Integrated Econo-Enviro Framework to define as well as plan
development. In this paper, the focus is on how to navigate towards a sustainable future using
Carbon Neutrality. It aims to explain the range of climate change-related damages surrounding us
and their mounting challenges, ways to be better prepared to live in a climate challenged world
and taking meaningful action using Net Carbon Neutrality as the means. 1t tries to simplify the
science and technology concepts and drivers in climate action and low carbon sustainable

development.

We hope this paper will educate, empower and encourage all concerned individuals to develop a
nuanced understanding of the current climate change scenario and the steps that need to be

taken.
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INTRODUCTION

We are living in a climate challenged world and dealing with an escalating climate crisis. Climate
change refers to long-term shifts in temperatures and weather patterns. 1t also refers to global
warming caused by humans and its impacts on Earth’s weather patterns which in turn affect
human well-being and environmental stability. 1t is primarily caused due to the use of fossil fuels
(like coal, oil, and gas). We thus play a dual role of being responsible for the ongoing climate
disruptions and also being the sufferers of the environmental impacts around us.

The challenge is thus two-pronged - how to repair our relationship with the environment and how
to protect ourselves from unprecedented impacts of anthropogenic climate change? As the
challenges unfold, human understanding is evolving rapidly too. And one of the most accepted,

well discussed, and just as widely debated concept, is Carbon Neutrality.

Carbon Neutrality can be achieved by balancing carbon dioxide emissions by eliminating
emissions incrementally from human activities and removing excess carbon dioxide with carbon
sinks. When we say carbon dioxide emissions, it includes the impact of other greenhouse gases
(GHGs) too, measured in terms of carbon dioxide equivalence, representing their warming

potential.

Our well-being and survival are going to depend on our preparedness in overcoming uncertainties
and disasters which will increase both in frequencies and scale due to climate change. Poor and
developing countries, especially, will be most adversely affected and least able to cope with the

predicted stress on social, economic and ecological systems.

In this paper we explore, synthesize and analyse carbon neutrality. To understand its nuances and
implications for our society and how it may be used. We try to give answers to why carbon
neutrality matters, some frequently thought questions about it, to promote the scientific

knowledge surrounding it and put forth how we can convert it into action in our own lives.

The first chapter elaborates on the impacts of climate change we are dealing with, the second one
on the imbalance in the carbon cycle and its consequences, third one on climate action and goals
to be achieved, the fourth on accelerating carbon neutrality with systemic changes and the last

and the fifth one on the urgency to address climate change and other environmental issues.
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THE CARBON REALITY

A species of great apes started migrating to various parts of the earth 50,000 years ago. This
species, namely humans, have a large, wide-spread and increasing population and cause an
enormous impact on landscapes and environment it occupies. Humans have achieved great
economic and technological advances with the industrial revolutions but have also affected the

environment by enormous utilization and pollution of natural resources.

The story of Human evolution has been dynamic throughout history. For most of human history
our ancestors relied on primitive forms of energy: human strength, animal power and the burning
of biomass such as wood or crops. But the Industrial Revolution unlocked a whole new energy
resource that is fossil fuels. Fossil energy has powered the exponential technological, social and
economic development seen especially in the last 200 years. This chapter sets the context for the

carbon reality of our times.
1.1. History of human progress and energy transitions

One of the most important elements on the basis of which humans have progressed is Energy. The
characteristics of human civilizations have always been influenced by interactions between the
society and energy technologies. Energy is essential to life and all living organisms. The sun,
directly or indirectly, is the source of all the energy available on Earth. One of the most commonly
utilized energy sources currently are fossil fuels extracted from the earth’s crust with mining. The
upcoming renewable energy sources include use of freely available wind, solar, tidal energy and so
on. Qur energy choices and decisions impact Earth’s natural systems in ways we may not be aware

of, soitisimperative that we choose our energy sources carefully.

The age of industrialization caused a massive increase in energy. Among other things, the
steam engine allowed man to unlock the Earth’s vast concentrated fossil deposits of coal, gas
and oil and thus, humans were no longer limited to bio-physical energy sources available only
over the land surface. Increase in energy consumption had been gradual throughout history,
once industrialization occurred, the rate of consumption increased dramatically over a period
of just a few generations. Initially humans consumed 3 kWh/day per person (mostly used for
nourishment). With discovery of heating, it rose to 6 kWh/day per person in pre-historic
times. Now with advent of industrial revolution we have crossed 50 kWh/day per person,
globally, with some countries like U.S.A and Germany crossing 200 kWh/day per person.
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Like all major systems, the current energy system and mainstream economic model have wide-
reaching negative consequences. The true cost of energy is more than what we pay in dollars and
cents; there are important socio-economic and environmental costs to consider as well. Though
industrialization brought economic prosperity; it additionally resulted in exploding rates of
urbanization, unsustainable land use change and resource depletion. These put obvious stress on
the basic life supporting systems, while pushing very close to environmental thresholds and limits.
One such principal issue is climate change which is already affecting the environmental stability

on which our civilization is based.
1.1.2. GHG Emissions and Global Warming, Climate Change

Greenhouse effect is caused by some gases that trap the sun’s heat in atmosphere and stop it from
escaping into the space. Common greenhouse gases present in the atmosphere include water
vapour, chlorofluorocarbons (CFCs), hydrofluorocarbons (HFCs), carbon dioxide (CO,), methane
(CH,), nitrous oxide (N,0), and ozone (0,) and Sulphur Dioxide (SO,). Some of these greenhouse
gases occur naturally, but use of fossil fuels and other human activities are increasing their

concentration in the atmosphere in unprecedented ways leading to global warming.

Global warming is the long-term heating of Earth’s climate system observed since the pre-
industrial period (between 1850 and 1900) due to human activities, primarily fossil fuel burning,
which increases heat-trapping greenhouse gas levels in Earth’s atmosphere. In particular - Carbon

Dioxide, Methane, Nitrous oxide and fluorinated gases contribute significantly to global warming.

https://en.wikipedia.org/wiki/Early_human_migrations

https://journals.openedition.org/sapiens/823

https://www.nationalgeographic.org/encyclopedia/solar-
energy/#:~:text=AImost%?20all%20life%200n%20Earth,through%?20a%20process®20called%20photosynthesis.
https://home.uni-leipzig.de/energy/energy-fundamentals/04.htm
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/greenhouse-gas
https://climate.nasa.gov/resources/global-warming-vs-climate-

change/#:~:text=Global%20warming%20is%20the%20long,gas%?20levels%20in%?20Earth’s%20atmosphere.
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MNatural Greenhouse Effect
Greenhouse Effect Intensified by Humans

More heat pes /

Figure 1: Global warming causead by human greennouse gas emissions (Source: UnIversity of I1linois Lhicago website)

CO, produced by human activities is the largest contributor to global warming. Rapid
emissions coupled with the greenhouse effect meant that the Carbon dioxide (CO2) emissions
began to rise steeply from the 1950s, and by 2000 they reached 25.23 billion metric tons
of CO,. By 2020, its concentration in the atmosphere had risen to 412.5 ppm, which is
489 above its pre-industrial level (before 1750).

IPCC Special Report on Global Warming of 1.5°C predicts that climatic conditions were
much more stable, and thus predictable, earlier than they are now. The most important
fact being that climate change is affecting all weather events, even the ones not
exclusively caused by it. These changes, extensively monitored over last few decades,
continue affecting human civilization, environment and survival itself. We are already
facing consequences of just a little more than 1°C rise in global temperature and ever
additional 0.1°Cis going to make a huge difference.

https://www.statista.com/statistics/264699/worldwide-co2-emissions/#statisticContainer
https://ec.europa.eu/clima/climate-change/causes-climate-change_en
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-

dioxide#:~:text=Based%200n%20preliminary%20analysis%2C%20the,t0%?20the%20COVID%2D 19%20pandemic.

5
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1.1. Carbon Reality of our times

As Global Warming and Climate Change became more severe at each passing year, people started
researching the phenomenon, acted upon it with sustainable solutions and wrote on this issue
w.r.t their own interpretation. A study conducted in the UK that surveyed more than 1,700 adults
found that almost half the sample were unable to correctly identify 50% of fake climate change
news headlines, and almost half (44%) of all respondents were unaware of how often they
encountered misinformation online. Only after controlling disinformation, will we be able to
tackle the existential threat that we face: climate change. Without pushing back, the public
narrative built on half-baked knowledge or misinformation, institutions can’t mobilize the

political support for this complex and demanding task.

1t is hypothesized that certain strong 80 emotional responses such as fear, despair, or a sense of
being overwhelmed or powerless can inhibit thought and action. As Moser and Dilling (2004)
illustrate, well-meaning attempts to create urgency about climate change by appealing to fear of
disasters or health risks may frequently lead to the exact opposite of the desired response: denial,

paralysis, apathy, or actions that can create greater risks than the one being mitigated.

That unfortunately has led to us creating our own versions of the urgency to deal with the climate
catastrophe even though the reality of climate change has been set by the scientists. However, one
can argue that the impact of Climate Change is scattered and varies from region to region so its
importance and urgency will naturally be disseminated. This is where scientists, activists and
leaders from around the world have come together to build a narrative that even though the
impacts may vary, Climate Change is a globally induced phenomenon, so every individual on this
planet needs to come together and solve the climate crisis. That starts by coming to terms with the
fact that we are all in this together.

https://theconversation.com/climate-change-misinformation-fools-too-many-people-but-there-are-ways-to-

combat-it-170658

https://english.ckgsb.edu.cn/knowledges/climate-change-and-fake-news/

https://www.tandfonline.com/doi/abs/ 10.2980/1195-68600%282007%2914%5B545%3ACACFCC%5D2.0.C0%3B2
https://www.apa.org/science/about/publications/climate-change.pdf



https://theconversation.com/climate-change-misinformation-fools-too-many-people-but-there-are-ways-to-combat-it-170658
https://theconversation.com/climate-change-misinformation-fools-too-many-people-but-there-are-ways-to-combat-it-170658
https://english.ckgsb.edu.cn/knowledges/climate-change-and-fake-news/
https://www.apa.org/science/about/publications/climate-change.pdf
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The varying Carbon Realities:

Wikipedia defines reality as the sum or aggregate of all that is real or existent within a system, as
opposed to that which is only imaginary. Every individual has their own version of reality. The
implication is that because each of us perceives the world through their own eyes, reality itself
changes from person to person. While it’s true that everyone perceives reality differently, reality
remains constant despite our perceptions. A person sitting in the cold parts of Russia couldn’t care
less about global warming but an island nation that is about to sink due to rising sea levels will
fight tooth and nail for climate action as their survival is at stake. Reality does not change to
adapt to our viewpoints; reality is what it is.

Just as one might puzzle over the collapse of vanished regional civilizations like the Maya
of Central America, the Anasazi of North America, the Norse of Greenland, and the people
of Easter Island (Diamond, 2005), future generations may find it incomprehensible that
people, particularly in industrialized countries, continued until well into the 21st century
to engage in behaviour that seriously compromised the habitability of their own countries
and the planet.

The Shifts in decision-making:

The famous model of sustainability that is widely adopted i.e., the People, Planet and Profit in 3
equal concentric circles show sustainability in the sweet spot. But quite the opposite may be true -
the PPP priority should actually be Planet, People and then Profit. But even if we adopt the PPP
model with equal circles one must reflect on whether is it actually giving equal priority to all?
(Each of them). Many or even Most of those who are aware of the climate crisis may not be
necessarily aware of the specific actions they can take on their level. Taking this a step further, a

very large number of people may not know which actions will have the most beneficial impacts.

https://en.wikipedia.org/wiki/Reality

https://www.imsts.com/perception-vs-reality

https://www.apa.org/science/about/publications/climate-change.pdf



https://en.wikipedia.org/wiki/Reality
https://www.imsts.com/perception-vs-reality
https://www.apa.org/science/about/publications/climate-change.pdf
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These are the perception we are dealing with, which unfortunately leads us into

perceiving/believing that there are no real solutions to the climate crisis!

Environment

Environ-
rrent

society

Economy

Enviranmeni

Irnpeovamant in u|-\|-clm‘~|1m-\|-cl|rr|;|.L

Sile (Mickey Mouse) Venn Diagram (Triple Syslems View
View of Relatienship Bottom Line) View of (Suslainability] View of
Batwean Economy. Relationship Bebween Relalionship Betwesn
Environment and Economy. Envirenment Economy, Environment
Society and Sociaby and Society

Scientific Reality:

The UN 1PCC reports have time and again, proven that Climate Change is real and it’s affecting us
severely. The rising anthropogenic GHG emissions are leading to Global Warming, which is leading
to sea level rise and extreme weather. According to various reports, it threatens our lifestyle,
economies and the very own existence of life on earth. Throughout the times, new challenges
arise, new technologies replace the old ones; like how cars replaced horses, machines replaced
labour work, internet changed our lives and yet, we live off known polluting systems not fit for the

planet and its people. Global warming

has led to rising temperatures of 1.1°C, leading to sea level rise and will continue to do so.
Mumbai, Kolkata & Chennai are among the most vulnerable cities to sea level rise in India.
Goals and Priorities:

One must question, if environmentally damaging technologies are the only option for
achieving the goal of developing our nation? Many countries and companies have proven
that development can be achieved with sustainable, ecologically sensitive and equitable
ways. So, our priorities will have to change now as they have done several times in the
past, but our Goals can remain the same.

Imagine our economic system with having some material inputs; and emissions or materials as
outputs. The inputs in this case would be raw materials like oil, gas, forest resources and output as
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pollution; GHG emissions, waste etc. This type of a model is known as a Linear Economic
model where we take - make - use - throw. This is highly unsustainable as one cannot
keep on doing this on a finite planet.

Every year we are consuming resources worth 1.6 Earths - i.e., consuming more resources than the
earth can replenish. These inefficiencies in our economic model can be removed from this system
with sustainable design and operation. Our waste can be minimized and later recycled back as raw

materials to reduce the burden on earth resources.
Coming to terms with the Carbon Myth and the Carbon Reality:

One might be surprised to know that a plastic bag in India has an average of 33g CO2e. That
includes its manufacturing, transportation and burning. Paper bags require roughly 4 times more
water than the manufacture of plastic, and produce 3.1 times more greenhouse gases. Although
irresponsible use €&t disposal of has higher ecological damage (like land/air/water pollution due to
micro-plastics and other chemicals present in it), in most cases, shifting from plastic to paper is
like solving one problem but creating two more. Again, perceived environmental wellbeing of
today is threatening the long-term earth priorities that need to come in place.

The assumed myth around plastic bags being more polluting than paper bags is what one needs to
dispel and come to terms with the reality i.e., the carbon reality. 1t’s like seeing the tip of the ice
berg - whatyou see is just the disposal issue of plastic bags, but what also has to be understood is
the embedded emissions of its alternatives. Even if we switch to alternatives like paper bags,
their consumption must be as less as possible. Thus, demand reduction goes hand in hand
with low-carbon alternatives. Then again, even if you know the truth, are you willing to
accept it? It’s the challenge of the decade to draw the line between climate perceptions
and reality that will lead to meaningful climate action.

So, our perception can turn into reality if we keep a one-track mind but only upon the
realization of our true environmental impact can we accept and cement our carbon

reality.

https://timesofindia.indiatimes.com/india/mumbai-chennai- 10-other-cities-to-see-sea-levels-rise-in-30-yrs-

nasa/articleshow/85413908.cms

https://stopplastics.ca/carbon-footprint-plastic

https://carbonpositiveaustralia.org.au/carbon-myth-paper-vs-plastic/



https://timesofindia.indiatimes.com/india/mumbai-chennai-10-other-cities-to-see-sea-levels-rise-in-30-yrs-nasa/articleshow/85413908.cms
https://timesofindia.indiatimes.com/india/mumbai-chennai-10-other-cities-to-see-sea-levels-rise-in-30-yrs-nasa/articleshow/85413908.cms
https://stopplastics.ca/carbon-footprint-plastic
https://carbonpositiveaustralia.org.au/carbon-myth-paper-vs-plastic/
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1.3. Existential threats and climate justice

Figure 3: Existential threats due to climate change
Climate change affects weather, seasons, temperature, rainfall, freshwater distribution, coastlines,
oceanic currents, etc., which, in turn, drastically affect ecosystems and survival of species living in
them. Although there have been times with temperatures warmer than current rise, the rate of

change at which it is taking place is faster than most of the climate shifts that occurred in the past.

Along with climate threats, three-fourth land-based and two-third marine environments have
been significantly altered and degraded by human activity according to a UN study. We are
practically going to make it or break it by the decisions we make today and now. At least 1 billion
hectares of degraded lands, and marine and coastal areas on a similar scale, need to be restored.
The multiple benefits this will delivering terms of health, local employment, biodiversity, water
and food security, quality-of-life, etc. make it an attractive opportunity.

1.3.1. Differential Climate Vulnerabilities

The countries that have lower incomes and have had minimal responsibility for the current climate
crisis compared to the developed countries are hit hardest by climate change. 1t is mainly because
their geographic locations and also, they lack finances and resources to recover from the climate
disasters. Bangladesh has relatively little responsibility for the environmental crisis, but there,

cyclones, storm surges, and flooding are more frequent and more impactful.

Similarly, the indigenous groups that are relatively less responsible for carbon emissions also are
vulnerable to the climate change impacts. For example: the world’s largest riverine island Majuli in
river Brahmaputra, and Andaman & Nicobar Islands and Lakshadweep is lands are submerging due
to sea-level rise caused by global warming. A study conducted by ocean engineering scientists at
1IT Kharagpur shows that 10 islands among the 36 islands of Lakshadweep archipelago might lose
significant amount of land in the next 15 years because of the continuous and extreme rise of

seawater level.
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1.3.2. Social Groups Disparity

The impact of climate change on genders is not the same. Women are more vulnerable than men
to the impacts of climate change. In urban areas, 40% of the poorest households are headed by
women and 70% of the 1.3 billion people living in conditions of poverty are women. Women
predominate in the world’s food production (50-80%), but they own less than 10% of the land.
Climate change and related conflicts will be an added stressor that will aggravate women’s
vulnerability. 1t is found that during conflict, women also face heightened domestic violence,

sexual crimes and human trafficking.

Climate impacts place children at risk of mental health consequences including PTSD, depression,
anxiety, phobias, sleep disorders, attachment disorders, and substance abuse. These in turn can
lead to problems with emotion regulation, cognition, learning, behaviour, language development,
and academic performance. Children will be affected to a greater extent over their lifetime
compared to people who are older now. It is said that while 53 million children born in Central Asia
and Europe since 2016 will experience about four time more extreme events, 172 million children
in Sub-Saharan Africa face an almost six-fold increase in lifetime extreme event exposure and
even 50 times more heat-waves. This inter-generation inequity between two generations is a

serious concern and need to be addressed to provide climate justice.

The question of inequity also rises when it comes to availability of natural resources and healthy
ecological conditions to the future generations. Over-utilization of the resources and degradation
of the environment will leave the future generations with less or no resources to survive upon and
degrade their quality of health and life.

A report on global inequality states: Top 1% of households globally own 43% of all personal
wealth, while the bottom 50% own only 1%. The mindless and unsustainably practiced capitalist
economy has been inadequate to feed millions of people affected by poverty, lack of food, water
and shelter and anthropogenic climate disasters then, we closely need to reframe what human

development actually ought to be for sustainable well-being.

https://www.concernusa.org/story/climate-justice-inequities-climate-change/
https://www.preventionweb.net/news/climate-change-displacement-and-managed-retreat-coastal-india
https://weather.com/en-IN/india/environment/news/2021-06-27-sea-level-rise-could-engulf-eight-lakshadweep-
islands-by-2035

https://www.un.org/en/chronicle/article/womenin-shadow-climate-change

1
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1.3.3. The ability and capacity to adapt to unavoidable impacts

The poor, primarily in developing countries, are expected to be disproportionately affected and
consequently in the greatest need of adaptation strategies in the face of climate variability and
change. The next most affected group of people is the climate refugees. They rarely find security
through laws and litigations. Although people fleeing from places, where they face risks arising
from the impacts of climate change, are often referred to as “climate refugees”, on most occasions
they do not fall within the scope of the refugee definition in Article (1) of the 1951 Refugee
Convention. Thus, the narrow notion of refugee in the 1951 Convention cannot generally

guarantee protection to persons displaced across borders due to climate change impacts.

In 1960s, a decade later, international experts and regional bodies provided different regulatory
solutions aimed at recognizing and protecting people compelled to flee on environmental and
climate grounds. Still, the international community is far from reaching consensus on the
definition to apply to this category of migrants and the protection status to which they should be
entitled. Thus, the basic human rights are hampered due to the climate crisis caused by the

humans.
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1.4. Reframing Human Development

It’s now essential to rethink and reframe what human development ought to be. No wonder the
industrialisation has been generating economic wealth, but why is most of the global wealth
saturated in the hands of a few? The pursuit of well-being, rather than income, provides a holistic
and human-centric way of responding to inequality. The ultimate goal of sustainable well-being is
Intra-generational and Inter-generational Equity. A state wherein everyone in the same
generation should receive basic necessities of life, stable environment, availability of natural
resources, mental and physical well-being and economic opportunities. This is referred to as intra-
generational equity, whereas inter-generational equity refers to the same fairness, but among
different generations. Balancing and investing in all our assets to achieve sustainable wellbeing
requires that we pursue three dimensions in an integrated way: ecological sustainability, social
fairness, and efficient allocation of resources. All this can be achieved only if there is political will

and public/community support.

This converging body of research indicates that well-being and ecological sustainability goals
sometimes viewed as contradictory, are in fact complementary. Emphasizing social drivers of well-
being counters the conventional focus on economic growth and fosters the pro-social attitudes
and behaviours necessary to live in better balance with nature. Fortuitously, recent technological
innovations that make knowledge and productive capacity widely available at little cost and
promote creative and collaborative activity could facilitate a transition to a world of reduced

environmental stress and enhanced human well-being.

https://www.imperial.ac.uk/news/230618/children-will-face-huge-increases-extreme/
https://www.trtworld.com/magazine/top- 1-percent-of-households-own-43-percent-of-global-wealth-
42134#:~:text=Released%20at%?20the%20end%?200f,net%20wealth%?20(afterdo20debt).
https://www.unhcr.org/4f33f1729.pdf
https://greattransition.org/publication/sustainability-and-well-being

https://greattransition.org/publication/sustainability-and-well-being
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BALANCING THE CARBON CYCLE

Carbon cycle is what sets the Earth apart from all other known planets and provides a stable
atmosphere for life to exist. Carbon helps to regulate the Earth’s temperature, making all life
possible. 1t is a key ingredient in the food that sustains us, and provides a major source of the
energy to fuel our global economy. The early Earth’s atmosphere was made up of Ammonia,
Methane, Nitrogen, and Carbon Dioxide, among some other gases, but essentially there was no
free oxygen. Many of these gasses, including CO2, are what we call "Greenhouse Gases”, because
they absorb heat energy thus increasing the average temperature on earth. When plants emerged
along with their process of photosynthesis, they used up most of the carbon dioxide in the
atmosphere. They used it to make life, tuming carbon dioxide into a rare commodity, while
producing huge amounts of oxygen to create a whole new atmosphere. These changes served not
only to open up the earth’s atmosphere, allowing huge amounts of heat to radiate back into space,
they also created a huge reservoir of highly energetic organic forms of carbon that are used as fuel
by living things, Including us.

Organic carbon, or "reduced carbon”, is nature’s equivalent of a battery. Organisms can draw
power by feeding on organic carbon compounds and then oxidizing the reduced carbon back to
carbon dioxide. Lots of organisms are good at this. But no organisms are as good at this as we
humans have become. Carbon’s role in the biology and physics of our planet is unparalleled. 1t’s
the main route for the transfer of energy between organisms, and it’s the main way to trap heat in

our atmosphere.
2.1. Carbon Cycle - Natural Carbon emitters and Sinks

Carbonisin a constant state of movement from place to place. Each year, roughly 200 peta-grams,

or 200 billion metric tons, of carbon circulate between the atmosphere and the land and sea per

year. The cycle consists of "sources’ which emit carbon into the atmosphere and 'sinks’ which take
carbon out of it (sequestrate). These carbon stores are also known as reservoirs, and carbon moves
between these reservoirs through a variety of processes, including photosynthesis, burning fossil
fuels, and simply releasing breath from the lungs. The movement of carbon from reservoir to

reservoir is known as the carbon cycle.

https://www.britannica.com/topic/evolution-of-the-atmosphere-1703862
https://www.britannica.com/topic/evolution-of-the-atmosphere-1703862
https://nerdfighteria.info/v/aLuSi_6018M/

https://www.weforum.org/agenda/2015/04/can-we-rebalance-the-carbon-cycle-while-still-using-fossil-fuels/
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Figure 4: The Global Carbon cycle

Plants use the carbon in the atmospheric CO2 to make sugars and other carbohydrates to grow
and reproduce. Lots of those plants end up being eaten by other organisms supplying them with
the building blocks for other biological molecules and fuel. After being metabolized the carbon
returns to the environment in one of several different ways, ending up in the air, water, or the earth
itself. From that point it’s released naturally or is extracted by humans; in either case returning
carbon dioxide to the atmosphere and it starts all over again. Carbon is also released back into the
atmosphere when organisms die, volcanoes erupt, fires blaze, fossil fuels are burned, and through
a variety of other mechanisms. Oceans are both sources and sinks, Carbon dioxide is endlessly

being absorbed into the oceans, and released from the oceans at almost exactly the same rate.
2.1.1 Why Carbon Balance is important

This balance in the carbon cycle is vital to life on earth. Nature tends to keep carbon levels
balanced, meaning that the amount of carbon naturally released from reservoirs is equal to the
amount that is naturally absorbed by reservoirs. Maintaining this carbon balance allows the planet
to remain hospitable for life. If the atmospheric level of carbon dioxide naturally goes up, the levels
by which it is absorbed by the oceans and the plants will go up too. It’s what is called a "dynamic
equilibrium’.

Interlinkages with Earth system
The ecological footprint is a method used to measure human demand on natural capital, i.e., the

quantity of natural components it takes to support people or an economy. It tracks this demand
through an ecological accounting system.

human impact on the environment
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The accounts contrast the biologically productive area people use for their consumption to the
biologically productive area available within a region or the world. In short, it is a measure of
human impact on the environment. On the other hand, the Biocapacity, is the capacity of an
ecosystem to produce useful biological materials and to absorb waste materials generated by
humans, using current management schemes and extraction technologies. A Biocapacity deficit
is the difference between the biocapacity and Ecological Footprint of a region or country. A
biocapacity deficit occurs when the Footprint of a population exceeds the biocapacity of the area

available to that population.

A biocapacity deficit means that the situation is unsustainable. Disturbingly, the total worldwide
human ecological footprint is 2.8 global hectares per capita (gha/cap), compared with a total
worldwide biocapacity of only 1.7 gha/cap. Earth Overshoot Day marks the date when humanity’s
demand for ecological resources and services in a given year exceeds what Earth can regenerate in
that year. In 2021, it fell on July 29. This overshoot means that humanity is already using 1.65
times as many resources as are sustainably available, which is only possible for a short time; we are,

in effect, already “living on the capital of the planet rather than its income.”

The overshoot for high-income countries is much more extreme than the overall average. Whereas
low-income countries have a typical footprint of 1.0 gha/cap, the average for high-income
countriesis 6.2. The UK value is 4.9; thus, we would already need 2.9 Planet Earths (i.e., 4.9/1.7) to
support the total world population of 7.1 billion if everyone was to have typical UK living
standards. Due to high amounts of carbon being rapidly emitted into the atmosphere, while
simultaneously cutting down, destroying and polluting the world’s forests and oceans - The
Carbon Balance has been skewed. Unsustainable lifestyle practices by humans at such a large
scale has an impact on the global ecosystem causing the 'Dynamic equilibrium’ to
crumble. This further creates an imbalance in local ecosystems as well, which impacts all
the life forms dependent on them.

2.2. How far away from ideal have we come?

A balance, an equilibrium in the carbon cycle is absolutely essential to sustain life. Nature is
constantly changing; therefore, it takes a long time to achieve an equilibrium due to these gradual
changes. But external factors can also have a negative impact on the balance. Humanity has

affected this system for past two centuries and the effects are visible now.
https://populationmatters.org/sites/default/files/SI_21_biocapacity_ecofootprint.pdf
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1t all started with the advent of the Industrial Revolution, when people first started burning fossil

fuels.

Carbon dioxide concentrations in the atmosphere have risen from about 280 parts per million to
412.5 parts per million, a 39 percent increase. This means that for every million molecules in the
atmosphere, 412.5 of them are now carbon dioxide, the highest concentration in two million
years. Methane concentrations have also risen from 715 parts per billion in 1750 to 1,892 parts per
billion in 2020, the highest concentration in at least 650,000 years.

Human activities have created an unnatural system, unbalancing the carbon cycle. The Earth has
entered the Anthropocene. The geological age when human activity is the dominant influence on
the environment. Today, fossil fuels add an extra 10bn tons of carbon into the atmosphere.
Roughly half of this extra carbon from fossil fuels is absorbed by the Earth’s sinks, But the rest that
makes it to the atmosphere, traps heat warming the planet. Fossil carbon combustion amounts to
just five percent of the 200 billion tons per year of total carbon circulation, but the resulting
imbalance every year adds enough CO2 to the air to destabilize the climate. This has had a

devastating effect on the world’s climate, it also changes how well carbon sink’s function.

As temperature changes, the environment changes and that may not be good for the sinks. In the
oceans, cooler water absorbs more carbon dioxide. So, as the oceans warm up, their ability to
absorb carbon dioxide goes down. Plants photosynthesize more if there is more carbon dioxide in
the atmosphere. But plants will synthesize less if they die and if the climate changes a large
number of plants can die, meaning the photosynthesis of the planet will go down. Thus, the loss

of carbon sinks adds to the cascading effect.
What is the urgency?
As humans continued burning fossil fuels at an unbridled rate, the dynamic equilibrium got

disrupted due to the increase in the level of carbon in the atmosphere. CO2 and other greenhouse

gases trapped the heat inside Earth’s atmosphere which is leading to global warming.

https://www.epa.gov/ghgemissions/overview-greenhouse-gases

https://www.weforum.org/agenda/2015/04/can-we-rebalance-the-carbon-cycle-while-still-using-fossil-fuels/

https://earthobservatory.nasa.gov/features/OceanCarbon
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As the graph clearly indicates, the average temperature which was relatively stable, suddenly

started rising after the industrial revolution.

20201884Even though the industrial revolution took place in Europe and North America,
Warming was not limited to these two continents. Todays developed as well as developing nation

are feeling the heat stress and changed climatic conditions.

Our world Climate has been constantly changing throughout Earth’s history, but largely it has
been stable. In the Anthropocene though, the increase in Atmospheric CO2 concentration,
increase in global average temperature coincide with the increase in annual CO2 emissions from
fossil fuels. 1t is now clear that human actions are influencing and manipulating the world climate

patterns. This interference is not without costs.

Figure 6: Region-wise annual CO2 emissions from fossil fuelsFigure 7: Rise in atmospheric CO2 concentration
The number of Natural disasters has also increased sharply as the Earth continued heating.
Humanity and especially the vulnerable population has to bear this cost in the form of economic
losses, loss of life and property, loss of livelihood, etc. The damage is not irrevocable, but only
humans can fix it. The first thing to do if you want to get the carbon cycle back into a stable
balance is to stop interfering in it. That means reducing human emissions from fossil fuels as

quickly asyou can to reduce the impact.

https://earthobservatory.nasa.gov/features/CarbonCycle
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To put the extent of human impact into perspective, volcanoes emit between 130 and 380 million
metric tons of carbon dioxide per year and humans emit about 30 billion tons of carbon dioxide

peryear,100-300 times more than volcanoes, just by burning fossil fuels.
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2.3. Scientific rationale for Rapid climate action

The Intergovernmental Panel on Climate Change (IPCC) introduced the idea of tipping points two
decades ago. At that time, these "large-scale discontinuities’ in the climate system were considered
likely only if global warming exceeded 5K °C above pre-industrial levels. But Information
summarized in the two most recent IPCC Special Reports (published in 2018 and in September this

year) suggests that tipping points could be exceeded even between 1 and 2K°C of warming.

Figure 9: Environmental Uppmgpomts
9 Out the 15 bio-physical systems that regulate the Earth Climate are on the move and potentially
reaching their tipping points. These systems are extremely important as they provide resilience and
support all life forms on Earth. But now, we are only a few decades away from an Arctic without
sea ice in summer. In Siberia, permafrost is now thawing at dramatic scales. Greenland is losing
trillions of tons of ice and may be approaching a tipping point. The great forests of the North are
burning with plumes of smoke the size of Europe. The Amazon rainforest is weakening and parts
of it are already emitting more carbon than they absorb. The Atlantic Ocean circulation is slowing.
Half of the coral of the Great Barrier Reef has died due to bleaching caused by warming. The most
solid of glaciers on earth, East Antarctica, parts of it are becoming unstable and at the threat of

breaking away.

These changes have occurred merely in the last 10 years, which on the geological timescale is a
minute timespan. Human actions such as burning fossil fuels, deforestation, unsustainable

agriculture practices are the main cause behind this abrupt change.

https://www.npr.org/2021/07/15/1016469317/parts-of-the-amazon-rainforest-are-now-releasing-more-carbon-
than-they-absorb#:~:text=More%20Podcasts%20%26%20Shows-
,Amazon%?220Rainforest%20Now%20Emits%20More%20Carbon%?20Dioxide%20Than%?201t%20Absorbs,absorb%20

heat%2Dtrapping%?20carbon%?20emissions.
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It can also be observed that due to the interconnectedness of all these bio physical systems, the
problems seem to be cascading. Once you Transgress one system, all other connected to it also
start falling apart. Thus, the effects of human action in North America can be seen in Antarctica,
as mentioned in carbon reality section. This Global cascade poses three major threats, sea level rise
will endanger populations living in coastal areas, destruction of natural carbon sinks or reduction
in their capacity to sequester carbon and a potential 'Dominos’ effect’ in which the breaching of
one tipping amplifies the number of extreme environmental events around the globe.
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2.4. Impacts of the Climate Calamity on Humanity

As the CO, in our atmosphere increases at an unprecedented rate, the frequency of extreme
climatic conditions will increase with it. Droughts, heatwaves, Forest fires, cyclones, floods, sea
level rise and re-emergence of old diseases due to the melting of permafrost will increase the
instability affecting all lifeforms. Scientists also call it the Sixth Extinction and first extinction

which is initiated by one species.

The aggregation of human activities and energy use has caused global warming at an alarming
scale which 1s leading to Geo-physical, infrastructural, social and economic damages,
endangering human survival as well as natural ecosystems. This is the Climate calamity that we

face today, which is also the principal battle of our generation.

Impacts of climate change are already being felt around the World and in India as well. In 2019-20
we witnessed two extreme environmental events happening simultaneously on two different
continents which were linked to each other as well as to climate change, the Mega Forest bushfires
in Australia in which at least 17.9 million acres land was burned, 28 people died, and an estimated
1 billion animals died. Linked to this was the record-breaking rainfall in East Africa which caused
catastrophic flooding and displaced many. There is a possibility that one of the reasons for the
bushfires was a delay in Indian monsoon, which caused more dry patches in Australia.

Countries like India which are situated near the equator will suffer the most even though they have
not been the biggest emitters of Greenhouse gasses. Majority of the population in these countries
is dependent on agriculture as their means of livelihood. Climate change can make the Indian
monsoon more unreliable and erratic, this will cause a disruption in the agriculture system leading
to internal displacement aggravated by food and water scarcity which will eventually lead to

cultural and political destabilization.
2.4.1. Economic Collapse

According to World economic forum’s Global risk report 2021, four of the top five threats by
highest likelihood are related to the environment and Climate change. The imbalance in our
carbon cycle is a decisive cause of all these threats directly or indirectly. Climate change has
challenged the dictum of forever growth to its core.
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Figure 10: Region-wise loss in GDP due to climate change

ASEAN: Association of South-East nations; OECD: Organization of economic co-operation and

development

As data suggests, the world economy can lose up to 189% of its GDP if action is not taken to curb
climate change, moreover countries like India will face the gravest impacts as ASEAN countries are
expected to lose anywhere between 17% to 37.4% of their GDP due to the rising temperature by
2050. Such a persistent loss in GDP would have severe consequences on the citizens, as many will
be deprived of their basic livelihood and others would be laid off from their current jobs due to low

profits.

Loss of Productivity: Countries near the equator will also face heat stresses threatening the
productivity and efficiency of our economy, leading to economic losses.

Threats to all factors of production: Extreme weather events pose a physical threat to the
built-in infrastructure, an increase in weather related disasters would shake the foundation of our
business as it will directly affect at least 3 of the 4 factors of production, i.e., Land, Labor and
Capital. Which will affect the 4" factor (Entrepreneur) immensely. Such instability will also lead to
aloss of livelihood especially for the economically weaker section.

Hyper-Inflation: The Earth consists of Finite resources; fossil fuels are therefore also finite
resources. Building an addiction to these fossil fuels was a huge mistake committed by humanity

as at a global scale, the extraction of these finite resources was bound to cause a resource volatility

https://www.weforum.org/agenda/2021/01/these-are-the-worlds-greatest-threats-2021/

https://www.weforum.org/agenda/2021/06/impact-climate-change-global-
gdp/#:~:text=The%20largest%20impact%200f%20climate,the%20Swiss%20Re%201Institute%20warns.
https://www.weforum.org/agenda/2021/06/impact-climate-change-global-

gdp/#:~:text=The%20largest%20impact%200f20climate,the%20Swiss%20Re%20Institute%20warns.
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due to geo-political reasons. As our economy is still highly dependent on fossil fuels, a shock in the

form of Hyper-Inflation is inevitable as the fossil fuel reserves dwindle further.

Long-term Economic Slumps: rise in inflation also causes an economy to be volatile, reducing
its attractiveness to potential investors, leading to more losses and a longer recession phase. A
huge chunk of the disposable income of citizens also gets consumed due to the price hikes. Loss in
GDP coupled with inflation makes businesses go into losses, the government then has no choice
but to distribute subsidies or credit from the taxpayer’s money to avoid facing the problem of
unemployment. To avoid such a cycle of Bad debts, the economy must transform to become more

resilient to climate change.

Urban migration: Cities are the major centers for trade and commerce. Indian megacities like
Mumbai and Chennai are situated on the coastline. These economic Mecca’s are at a risk due to

the rise in Sea level. This can lead to massive Exodus breaking the backbone of the economy.

Impact on agriculture: An agrarian country like India faces a major threat of erratic monsoons,
the monsoon season is already unpredictable and with Climate change we can witness long dry
spells or long spells of continuous heavy rainfall, both ways damaging the agriculture sector of
India directly, crushing local economies livelihoods and food security.

Disinvestment: 1f Physical damages to the economy such as disruption in supply chain,
transportation, factory infrastructure losses become frequent it can cause rapid disinvestment

sending shockwaves to the stock markets.

As we keep on emitting carbon into our atmosphere, we are also cutting down the limbs of our
economies. An economic collapse is no longer a distant possibility, as the changing climate
exposes the above-mentioned vulnerabilities of our economy, the threat of a social and economic
collapse comes closer and closer. The economy is so intertwined with our lifestyle that the ripple
effect of an economic collapse can be far wide-reaching than what we can currently predict.
Climate change like any other problem will claim the livelihood of blue-collar workers and that of
the rural population as developing countries lack the resources to cover for such a large
population. Impacts of climate on the economy will be long-term, something which our current
economic model is incapable of dealing with. Therefore, an ounce of prevention is worth a pound

of cure stands true.
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2.4.2. National Security

Climate change being multifaceted and dynamic also has an impact on the national security. The
indirect consequences although hard to foresee can lead to a complete societal downfall as the
discontent towards the government and major emitting industry rises. The more evident and

direct impacts also call forimmediate action.

Fossil fuel reserves are not distributed evenly among nations, the countries which export fossil fuel
have a strong hold over the countries which are dependent on fossil fuels. This dependence
reduces the opportunities of bold actions at the geopolitical stage, thus leading to animosity and

volatility among nations.

As we run out of natural resources, problems of distribution will also cause societal stress among
communities and states, especially in a diverse nation like India. Climate change impact coupled

with societal stresses can lead to a hostile environment, hindering development.

India is surrounded by smaller nations who are vulnerable to climate change and also have a large
population such as Bangladesh, Myanmar and Maldives. As developed nations emit more and
more carbon, the impacts will be felt in these smaller nations, destroying their habitats. Climate
refugees may cause security challenges for India if it comes as a shock. India also has limited

resources and additional refugees may spark a social turmoil and violence.

Environmental stress has the potential to exacerbate ongoing insurgencies. Northeast India and
areas in Central India affected by left wing extremism (LWE) are ecologically sensitive regions
experiencing protracted insurgencies. Climatic stress combined with weak state capacity leads to
deterioration in people’s livelihoods. For example, water stress and land degradation in dry land
agrarian regions impacts small farmers in central India. Armed groups tactically exploit this
situation for recruitment to their cadres and to exert and maintain local control, as was seen in the
case of LWE actors in Central India. International instances where the climate change-insurgency
link has been identified include the case of Boko Haram. Climate change around Lake Chad
leading to water scarcity and land degradation was a factor that contributed to local support for
and recruitment to Boko Haram. U.S. defense and intelligence leaders agree that climate
change s a threat to national defence. Climate change is affecting global stability, military
readiness, humanitarian crises, and the risk of war.

https://reliefweb.int/report/india/climate-change-national-security-threat-multiplier
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2.5. Restoring Carbon balance

Earth’s climate has changed many times. For example, fossils from the Cretaceous period (144 to
65 million years ago) show that Earth was much warmer than it is today. Earth has also
experienced several major ice ages—at least four in the past 500,000 years. But the difference
between these climate changes and human induced climate change is that earlier geological
changes were gradual and therefore gave species time to adapt, on the other hand human induced
climate change is much more rapid on the geological timescale, therefore it is much more
dangerous. The Earth as a system will survive these changes, we humans as a species are at risk. The
imbalance in the global carbon cycle is causing us physical, social and economic losses. The only
solution at our perusal to bring back the stability is 'Deep Decarbonization’ of our economic and

social systems.

To keep global warming within acceptable levels, humanity’s only chance is deep decarbonisation
or Carbon neutrality. Decarbonisation refers to the process of reducing carbon dioxide (CO2)
emissions resulting from human activity in the atmosphere. The current (and optimistic) objective
of decarbonisation is to, eventually, eliminate our carbon dioxide emissions by balancing the
carbon cycle to its natural state. To achieve deep decarbonisation, we need to rethink how we
produce and consume energy and operate a radical switch to renewables and low carbon energy

sources.
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NET CARBON NEUTRALITY

Carbon neutrality at core means having a balance between emitting carbon and absorbing carbon
from the atmosphere in carbon sinks. Global greenhouse gas emissions will have to initially be
drastically reduced and the remaining emissions counterbalanced by carbon sequestration, to

truly achieve sustained net zero emissions or net carbon neutrality.

Zero emissions refer to a process where no COX is released at all. Among the current mining and
manufacturing systems in the world, no technology can produce zero emissions. However, a net-
zero scenario where emissions are being generated but are offset by equivalent amount elsewhere
is possible. Offsets include restoring natural ecosystems to increase carbon stored in the biosphere
or planting trees or carbon capture utilisation and storage (CCUS) technologies. The term 'carbon
neutral’ is sometimes used instead of net-zero, and they broadly mean the same thing. Some

common ways to move to net carbon neutrality in national plans are:

e drastically reduce or eliminate fossil fuel use in energy and transport sector
e improve efficiency and/or redesign products and processes to reduce emissions and energy
demand

® investin natural sequestration, tree plantations and CCUS technologies

Carbon footprint is the total amount of greenhouse gases (expressed in equivalent tons of carbon
dioxide) which are emitted directly or indirectly as a result of individual, organizational or regional
human activities. Every single event or product has its own carbon footprint due to several human
activities associated with it. The human activities that are major contributors to greenhouse gas
emissions are energy, transport, industry, agriculture and waste. All of these heavily rely on fossil
fuels. 1t is understood that all these human activities will be responsible for some number of
emissions. But we need to work towards reducing emissions to minimum for a less stressful

present and a more sustainable future.

However, the success of efforts toward net carbon neutrality is very limited yet. Studies on history
of climate policy from 1988 to 2021 showed that the idea of net zero has been used to justify a
‘burn now, pay later’ approach. And Carbon emissions continue to rise endlessly around the

world...

https://en.wikipedia.org/wiki/Carbon_neutrality
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Mostly, climate policies were and still are driven by a need to protect business-as-usual, and not
actually the climate. The main natural carbon sinks are soil, forests and oceans. According to
estimates, natural sinks remove between 9.5 and 11 Gt of CO2 per year. Annual global CO2
emissions reached 38.0 Gt in 2019. To date, no artificial carbon sinks are able to remove carbon

from the atmosphere on the necessary scale to fight global warming.

Governments and organizations are right now gambling the future by heavily relying on carbon
removal technologies which are not up to scale yet. A net zero target should not translate to less
incentive to get to 'real zero’ emissions from fossil fuels or entail delay in meaningful climate
action while protecting business-as-usual. Secondly, current net zero national policies will not
keep global warming within 1.5°C rise, as recommended by UN-IPCC, because they were never
intended to. At best, we still over-emit. At worst, these discriminate against poor, low-emitting
countries, and could even push greenwashing — creating the false impression that countries’
policies are more environmentally friendly than they actually are. A rapid and extensive reduction

in carbon emissions needs to happen now to keep people safe and sustain human progress.

https://www.europarl.europa.eu/RegData/etudes/STUD/2018/626092/1POL_STU(2018)626092_EN.pdf

https://ec.europa.eu/jrc/en/news/global-co2-emissions-continue-rise-eu-bucks-global-trend
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3.1. Emission and Action Tipping Points

We need to take action on multiple fronts to combat climate change. Stockholm Resilience Centre
put out a concept of “Nine Planetary Boundaries.” Led by Johan Rockstrom, the team of 28
internationally renowned scientists set out the boundaries within which humanity can develop
and thrive for generations to come. They are biogeochemical flows and biosphere integrity.
Research shows that of the 9 planetary boundaries, 2 have already reached beyond safe operating
levels. Continuing this trend will lead to widespread displacement, disasters and irreversible
changes to the way humans can live. The other planetary boundaries have not yet been crossed,
but the current scenario all but ensures that most of these will be breached in the future,

presenting the urgent need to redefine the current way of humanity.

In 2005, the Millennium Ecosystem Assessment concluded that changes to ecosystem due to
human activities were more rapid in the past 50 years, than at any time in history. The Sixth 1PCC
Assessment Report puts forward five possible “shared socioeconomic pathways” that chart the
course for the future of the planet. These pathways are largely determined by the type of economic
development that humanity will take, ranging from SSP1 (sustainability) to SSP5 (fossil-fuelled
development). SSP1 will involve a gradual shift towards cleaner energy and resource options. In
this scenario, the IPCC estimates a mean global temperature increase of around 2.5°C. SSP2 is the
middle-of-the-road approach, where developmental trends do not shift significantly from past

markers. An increase of 4.5°C is estimated in this scenario.

SSP3 is a scenario with regional rivalry, where most nations focus on regional or domestic issues
across all sectors of governance. The IPCC estimates an increase of 7°C in this case. SSP5, is the
accelerated use of fossil fuels and complete faith in the markets to regulate any crises. In this
scenario, the IPCC estimates a disastrous 8.5°C increase in mean global temperatures. At this point,
the answer is fairly obvious as to which approach humanity needs to take to ensure stable survival
and live within planetary boundaries. The SSP1 is humanity’s best bet to tackle the climate crisis

and mitigate its damage.

https://www.brookings.edu/blog/planetpolicy/2021/10/25/net-zero-carbon-pledges-have-good-intentions-but-

they-are-not-enough/

https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries.html
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One way of approaching this task is to utilise the ESG framework at all levels of operation. The
ESG framework involves environmental, social, and governance factors that drive the values of
economies, taking us away from the notion that financial performance is only measured by market
size and profit. This is a result of the pressure on organisations to involve accountability and
transparency in their operation, since they do not operate in a vacuum without other indirect
stakeholders.

ESG investing has therefore gained popularity in younger generations, who act as stewards of
humanity and the planet at the individual level. The expansion of the group these investors was
followed by the increasing popularity of ESG investing. As of 2019, global sustainable investment
has topped US$ 30 trillion. Good ESG practices have been observed to predominantly increase the
value of companies, thereby also shattering the previously-held belief that sustainable

development and fiancial growth are conflicting goals.

Net zero targets have to be credible to be meaningful - long-term statements of intent are not
enough. Doing more, earlier, is necessary. National plans should not be over-reliant on the future
existence of technology to remove emissions. Any pledges based on purchasing emissions credits
from other countries must be minimal credible. Net zero can be an important focus for climate
action. But it must not become a set of blinkers that seeks to compel all countries down a single

path.

In scenarios limiting warming to 1.5 degrees C, carbon dioxide (CO2) needs to reach net-zero
between 2044 and 2052, and total GHG emissions must reach net-zero between 2063 and 2068.
Reaching net zero earlier in the range avoids a risk of temporarily overshooting 1.5 degrees C.
Reaching the top of the range almost guarantees surpassing 1.5 degrees C for some time before it
eventually drops down. In scenarios limiting warming to 2 degrees C, CO2 needs to reach net zero
by 2070 (for a 66% likelihood of limiting warming to 2 degrees C) to 2085 (with a 50-66%
likelihood). Total GHG emissions must reach net-zero by the end of the century or beyond.
However, 2 degree C rise may not be a safe space for humanity to thrive.

https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/five-ways-that-esg-
creates-value

https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15 Chapter2 Low Res.pdf
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Recognizing this urgency, a rapidly growing number of national governments, local governments
and business leaders are making commitments to reach net-zero emissions within their
jurisdictions or businesses. First and foremost, human-caused emissions (such as those from
fossil-fuelled vehicles and factories) should be reduced as close to zero as possible. Any remaining
GHGs should then be balanced with an equivalent amount of carbon removal, which can happen

through things like restoring forests or using direct air capture and storage (DACS) technology.
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3.2. Carbon Neutral World

The latest research is clear: To avoid the worst climate impacts, global greenhouse gas (GHG)
emissions will need to drop by half by 2030 and reach net-zero around mid-century. The Special
Report on Global Warming of 1.5°C, from the Intergovernmental Panel on Climate Change (IPCC),
finds that if the world reaches net-zero emissions by 2040, the chance of limiting warming to 1.5
degrees C is considerably higher. The sooner emissions peak, and the lower they are at that point,
the more realistic achieving net zero becomes. This would also create less reliance on carbon

removal in the second half of the century.

Multiple and united efforts building up from this decade only can ensure carbon neutrality till
2050. And even then, historically emitted carbon dioxide will remain in the atmosphere and
carbon removal technologies will have to be used to restore the carbon balance which we have
already disturbed. Humanity should try to cut carbon emissions to zero in absolute terms, not

merely to net zero.

Hence low carbon technologies and energy efficiency needs to be incorporated in all aspects of
planning, infrastructure and development to reduce contribution of human activities to global
warming. This is not just in the interest of environment but also humans to sustain our future. The
goal should be to reach a point where all greenhouse gas emissions are safely absorbed by healthy
forests, soils, and other natural or nature-based infrastructure. Carbon Neutrality should
ultimately create a base to realize all sustainable development goals identified by the UN.

Another important aspect to consider is equity in carbon space. Low emitters can’t think “not my
fault” equals “not my problem”. Not only will they be worst hit by the effects of climate change but
they also have less infrastructure or funds to reduce vulnerabilities.

https://www.wri.org/insights/net-zero-ghg-emissions-questions-answered

https://www.wri.org/climate/long-term-strategies

https://www.wri.org/blog/2018/10/8-things-you-need-know-about-ipcc-15-c-report

https://www.wri.org/blog/2017/11/turning-point-which-countries-ghg-emissions-have-peaked-which-will-future
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Carbon neutrality will in fact entail additional benefits for cleaner air, health and new energy jobs.
Given our interconnectedness with the Earth ecosystem, we need to shift lifestyles and spending

patterns drastically from now to live a less stressful life in the future.

The biggest problem isn’t the ambition to come to zero, but how we’re planning to get
there. Scientists, activists and concerned citizens have started to voice their concerns over
how carbon offsets have been used by polluters as a free pass for inaction. Most people
understand climate change and want to avoid catastrophic climate changes, and carbon
neutrality with its different interpretations is becoming better accepted across the world.
Net zero pledges should be enhanced with details and given tight accounting norms, and
high emitters should face stricter norms and earlier timelines. As they accelerate their
reductions, innovation and finance should flow to low emitters, and all countries can
become even more ambitious in lowering their cumulative emissions.
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3.3. Net Zero Strategies

Doing something positive elsewhere will not remove the problem created by emitting the
pollutants in the first place; it will only mitigate for it. But to introduce true climate resilience the
key is not to make a negative impact on the environment. Being carbon neutral, or hitting net zero
through offsetting, just means doing extra good things and, if not combined with improvements
and redesigning in processes and products. They are not offering a ’free pass’ to counteract the
negative side of emissions. Some of the systemic shifts needed in planning and development to

achieve meaningful action for sustained human survival are -

3.3.1. Green Economy

A green economy is an economy that aims at reducing environmental risks and ecological
scarcities, and that aims for sustainable development without degrading the environment.
Although Environmental Conservation and Restoration is absolutely necessary, it will not be
enough unless global demand is significantly reduced and efficiency of use of resources and
energy is highly improved. Achieving these twin objectives requires cooperation and mobilization
in all systems and planning. The 2011 UNEP Green Economy Report argues "that to be green, an
economy must not only be efficient, but also fair. Fairness implies recognizing global and country
level equity dimensions, particularly in assuring a Just Transition to an economy that is low-

carbon, resource efficient, and socially inclusive.”
3.3.2. Energy Transition

Energy is the most important commodity of our world today. The energy sector is responsible for
almost 50-700% of all carbon emissions. India will have to plan and regulate 'Carbon Budgets’ for
industries as well as individuals, and this would mean rapid roll-outs of Renewable Energy. India
must make use of Proven Technologies in fields of energy efficiency, Renewable Energy, fuel
substitution for industries, Carbon Capture & Storage, and synthetic fuels. Scenarios painted by
even the 1EA point out to the fact that India can achieve the 2 degree C goal if we effectively
allocate proven green low-carbon technologies. Along with this, a line of sight to future

technologies will help to address the dynamics of India’s energy transition.

India is yet to provide 24x7 energy supply to millions of people and overall energy demand is also
expected to double in the next 10 years. Leapfrogging by using localized energy generation
sources or decentralized sources can provide energy to specific regions according to their demand

and empower locals through green jobs. These sources are also more resilient as they are
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distributed as opposed to being centralized. And can empower rural areas greatly.

RE Microgrids are localized small grids which can operate autonomously and still coordinate with
the main grid. As microgrids are stand-alone they can cut themselves out of the main grid during
some emergency shutdowns and still function efficiently. Distributed generation and distributed
supply will be important for a country like India where energy demands are diverse in terms of

geography, population, urbanization, etc.

We must explore innovative options such as waste-to-energy, Biogas, Bio-diesel, Gasifier + fuel
cells, etc., as these energy options can help in efficient material management. India should look
beyond batteries for storage options. Combining two or more available technologies can also help
to circumvent the need for storage capacity. India needs to build a common vision and a common
reform roadmap to create a cross-government framework, this would ensure greater co-

ordination between institutions, markets, infrastructure, etc.
3.3.3. Demand Reduction

Today, in this global economy we ’the people’ seem to have shifted from being the citizens
of this Earth to becoming just the consumers of this Earth. Our seemingly insignificant
actions also contribute to climate change. One might say that 'using petrol car for
commute every day won’t destroy the earth’, but when billions of people around the globe
take the same casual approach, the impact is humungous. To control climate change, we
must focus on 'Demand Reduction” immediately. Making conscious choices, using eco-
friendly or recycled products whenever possible and consuming only what you need, not
all that you want, can help reduce the problem of extravagant consumerism at the
individual level.

Shifting business models to using renewable energy, innovating with green technology
and making eco-friendly products is in the hands of companies. Consumption is the goal,
but production is the means. Addressing consumerism from the production side will help
forge a greater impact. Governments will have the role of making policies which focus on
demand reduction, promotion of green products and renewable technology roll-outs for
the transition in the energy sector.

Consumerism has reached such a point today, that it is challenging our social foundations. Owing

to the consumerist culture, more and more people associate social status to products and brands.
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This often creates new classes in the society, every individual feels unsatisfied and wants to jump
up into the class above him, and this jumping is not subject to an end. So, a materialistic society
may give newer dimensions to the disparity in our society and social harmony may become a

distant dream. Further, the resource crunch will widen the socio-economic gap even more.
3.3.4. Circular Economy

Our economy today operates in a linear pattern, where we "exploit — use — dispose’. A transition to
Circular Economy is the need of the hour. It is a responsible economic model in which
manufacturers close the material cycles of most of the raw materials by designing products to be
reusable/recyclable. A conscious effort is made to keep the materials flowing within the economy

and not create wastages. ex: Denim Jeans from PET (plastic) bottles.

The thing we call waste or pollution is just a temporary state of the material that just like energy
can be transformed from one form to another. The complex and interactive systems which shape
our economy, ecology and society, make any sort of development challenging. Given the urgency
and current knowledge, some approaches do appear to be promising. As active centres of

economy and resource use, cities must take initiative to be sustainable.

Development can be achieved by planning Regenerative Cities; where the city maintains a
symbiotic relationship with its surroundings, minimizing its environmental impact while
improving the productive capacity of the ecosystems. The framework envisages shifting from
current fossil-fuel intensive modern city 'Petropolis’ to a more independent and self-sufficient
"Ecopolis’. Agriculture and Tourism are two other fields which can easily become sustainable in
near future and also benefit in the process.
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“Ecopolis”

£ (e Herbes Gorseriet Rk Lawtere

Figure 11: Scaling and economies

3.3.5. Nature-Based Solutions

1t is now widely recognized that Biodiversity and Climate Change are interconnected. Climate
change has mostly negative consequences on biodiversity and human well-being due to change
in local conditions and extreme events like floods, storms, sea-level rise, etc. Biodiversity and
native ecosystems, on the other hand; through the ecosystem services like preventing soil erosion,
retaining soil moisture, resisting damages due to extreme events, river basin networks,
groundwater recharge, etc.; are important for both reducing carbon emissions and improving the
capacity of any region to face natural disasters and climate change. Nature Based Solutions use
ecosystems and their related services to improve resilience to disasters, create local employment

and conserve natural and cultural heritage. Some examples are —
Restoring and protecting forests and wetlands: Can secure and regulate water supplies,

support production of forest products, and protect communities and infrastructure from floods,
soil erosion and landslides.
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Bringing nature into cities: Creating green roofs and walls and planting trees in cities can
moderate the impacts of heat-waves, capture storm water and abate pollution. Such measures

also have positive outcomes for mental and physical health.

Coastal habitat restoration: Protecting or restoring coastal ecosystems (mangroves, reefs and salt

marshes) protects communities and infrastructure from storm surges and erosion.
3.3.6. Ecological Restoration

The Covid-19 Lock-downs exposed humans to less familiar but melodious sounds too — those of
the biodiversity like birds, animals, and insects around us. Cities near mountains saw picturesque
back-drops and even snow-clad mountains. And some cities at least saw the horizon due to less
pollution. The lesson is common — Nature will revive if we let it! Restoration is not just physically
planting trees. Native plantations are useful but not enough. Restoration involves landscape
improvements using ecological, physical, chemical, biological and engineering methods to enable

local biodiversity to thrive.

The most effective and efficient carbon removal from the atmosphere occurs if we have patches of
restored local ecosystem or wilderness rather than manicured patches of plantation or garden.
Hence, restoring ecological habitats and maintaining stringent pollution and emission standards
become very important for all people, institutions, industries and government. We are at a phase
where every Environmental Action or Inaction will have a long-standing impact. In addition,
forest destruction adds to more carbon emissions as the carbon stored in the plant bodies gets
released into the atmosphere. 11% of all global carbon emissions caused by humans are caused by
deforestation —this is comparable to the emissions from all of the cars and trucks on the planet.

In his book “The Sixth Extinction,” Richard Leakey explains that in the past, migration helped
animals adapt to changing climatic conditions by expanding or contracting their ranges. However,
this has been cut off by human settlement and activity. Sometimes the climate change is also too
extreme for the species to be able to respond and may lead to their extinction. The invisible and
cumulative climate change is increasingly causing stress to our ecosystems, resources, health,
economy and security at various scales.

In addition, forest destruction adds to more carbon emissions as the carbon stored in the plant
bodies gets released into the atmosphere. 119 of all global carbon emissions caused by humans
are caused by deforestation —this is comparable to the emissions from all of the cars and trucks on

the planet.
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In India, the connection of women and environment is not just about subsistence and survival but
that of cultural values as well. Women are traditionally, closely connected with nature and in
informal and sustained resource management. At some places in Uttarakhand, women are active
forests stewards. Some patches are opened up for certain periods of time each year for community
use, others are kept closed in a cyclic manner. These practices can reduce forest degradation and

protect biodiversity-rich areas.

The ecological crisis has reached such alarming extents, that Dr Robert Watson, Chair of the UN-
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)
Report 2019, said that — “The time for action (on Ecological Crisis) was yesterday or the day
before”. The good news is that ways to thrive without damaging Nature too much — are available,
the bad news is that we are far behind in adopting them. And, thus, environmental degradation
and its impacts are rising at alarming rates. If we don’t change our behaviour and actions soon, we
may reach a point where our lives and livelihoods may receive pauses and setbacks, like COVID

Lock-downs and even worser ones, due to environmental degradation.

https://www.iied.org/qa-women-rural-india-are-natures-guardians
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3.4. Existing Efforts

Climate change has been recognized as an existential threat for a few decades now. There have
been efforts towards achieving carbon neutrality at all levels local, corporate, national, and
international. The only way to achieving a sustainable level of functioning is to set out clear,
science-based guidelines which are kept updated through latest developments in the
environment. If we suddenly stopped emitting greenhouse gases on a global scale tomorrow, 40%
of the surplus CO, that we have created would still be in the atmosphere a century later, and 20%
would still be there after 1,000 years. CO,’s very high chemical stability is at the root of this

persistence effect.

The United Nations Framework Convention on Climate Change (UNFCCC) was signed in 1992 by
countries that formed an international environmental treaty to combat dangerous human
interference in the climate system. Its apex decision-making body, the Conference of Parties (COP)
meets annually to assess the progress made towards its goals. The most recent COP, the COP26
was held in Glasgow, with the reference of the 2015 Paris Agreement, where a goal of restricting
the mean global temperature rise to 2°C above pre-industrial levels was set. At the Paris
Agreement, it was decided that countries would provide their nationally determined contributions
(NDCs) and provide annual updates as to their progress. A total of 151 new or first NDCs have been
recorded in the interim NDC registry, according to the UNFCCC. Most countries have pledged to
go carbon-neutral in the coming decades, including the entirety of the EU, the USA, Brazil, China
and India; the major emitters today. However, only six countries have brought net-zero proposals
into their legislations, with the earliest being Sweden by 2045. Developed countries have promised
to give developing countries US$100 billion a year to finance projects to mitigate climate change.
As of 2021, only two countries Bhutan and Suriname have been able to achieve carbon neutrality.
In fact, these countries have been carbon-negative; that is, they absorb and store more emissions
than they produce.

On amore local level, there is a global alliance of cities that have pledged to go carbon neutral. The
Carbon Neutral Cities Alliance, founded in Copenhagen in 2014, is a collaboration of 22 cities that
aim to go carbon-neutral in the next 10-20 years. Their efforts involve a rounded action plan to
tackle climate change and go carbon neutral on all fronts. There are cities from Europe, Australia,
Japan, Brazil and the United States, which are already on the path to carbon neutrality. Similarly,
there is a coalition of the mayors around a hundred cities, called the C40, which are on the
forefront of climate action in the developing world. There are cities from all continents involved,

which have a broad plan of action on multiple fronts, to lead the fight against climate change.
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On the more corporate level, many large companies, which are responsible for a large chunk of
emissions, have also pledged to go carbon neutral in the coming years. Google has already gone
carbon-neutral in 2007, and is now planning to reduce its lifetime net carbon footprint to zero, by
purchasing high-quality carbon offsets. Netflix, the streaming giant, has pledged to go carbon
neutral by 2022, Facebook and Apple by 2030, Amazon by 2040, and Nestle and Coca-Cola by
2050. In the Indian market, as many as 24 large companies such as Tata, Reliance, Mahindra and
ITC, have signed a declaration in 2020 with the Ministry of Environment, Forests and Climate
Change (MoEFCC) to voluntarily move towards carbon neutrality. Considering that industries and
large companies hold a large share in emission numbers, these steps taken by such corporate

giants will certainly have tangible results in the path towards carbon neutrality.

Lastly, all of these steps could not have been possible without the awareness of the people of the
world. There have been movements, protests, strikes and campaigns ever since the ill-effects of
climate change were visible. Very recently, school children all over the world have been striking,
missing school to protest and urge global leaders to take climate action. This movement, Fridays
for Future, started in 2018, when 15-year old Greta Thunberg from Sweden sat outside the
Swedish Parliament for three weeks leading up to the election, demanding urgent action to be
taken against climate change. She was joined by more and more people, until Swedish policies
provided a pathway towards adhering to the Paris Agreement. The movement has since found
increasing global support from youth and adults alike. Efforts taken by the people for climate
action can be termed as a global revolution of sorts, indicating how climate change is affecting

every part of the world. The reaction to the recently concluded COP26 at Glasgow are mixed.

e Scientists welcomed agreements on increasing forests, innovation and especially methane
emission reduction from fossil fuel extraction and livestock

¢ However, the commitments are far too less and unambitious for the chance of holding
temperature rises to 1.5C above pre-industrial levels (below 1.5 degree C is the safe space for
earth’s stability)

e Some positives — There is at last reference to the need to phase down fossil fuels, the coalition
of civil society, business, finance, NGOs and is starting to drive real progress

e Some negatives - Widespread fears that politicians won’t keep their promises, We are still
heading for more than 2°C of global warming, which risks triggering multiple climate tipping

points
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The COP 26 summit had produced 'mixed results’. There’s a lot of pretty good pledges on the table

- but clear and satisfactory action pathways were not decided.

Governments have placed a significant emphasis on achieving Net Zero Emissions by 2050 -
which is about achieving a balance of naturally occurring greenhouse gases vs GHG caused by
human and industrial activity. But we can’t stop there — there needs to be movement 'beyond net
zero’ which ultimately means achieving carbon positive or climate positive outcomes across the
board. The short-term target may be to achieve 'Deep Decarbonization’ and 'Low Carbon’ and at
first; and then the medium-term target may be to achieve Net Zero Energy or even Carbon Neutral
Status - and then a longer-term strategy may be to work towards achieving Net Zero Emissions or

Carbon Positive.

Some realistic/carbon neutrality solutions at different societal levels:

In the four tables below, we cover 10 actionable solutions for the four major actors as well as
benefactors when it comes to mitigating climate change. The actionables mentioned are classified
into two lists, first column recommends the easiest to do actions and the second column lists
down the most impactful in terms of mitigating the carbon footprint. The actionables have been
ranked after close consideration of various factors such as carbon footprint mitigation estimates,
scalability, impact on other sectors and most importantly the Indian context. Even though
comprehensive, the lists are not exhaustive and at many occurrences the climate actions are to be
executed in a step-wise manner. Looking at the larger picture, all the actionables are important

and must be executed to achieve real net carbon neutrality.

https://www.orano.group/en/unpacking-nuclear/the-challenge-of-carbon-neutrality-by-2050-how-do-we-get-

there

https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-
ndcs/nationally-determined-contributions-ndcs
https://www.visualcapitalist.com/race-to-net-zero-carbon-neutral-goals-by-country/
https://brightly.eco/when-big-companies-are-going-carbon-neutral/
https://timesofindia.indiatimes.com/business/india-business/24-companies-including-tata-ril-pledge-to-be-carbon-
neutral/articleshow/79072359.cms# :~:text=0ther%20private%20companies%20that%?20signed,Sun%20Pharma%o2
0and%?20Vedanta%?20Ltd.

https://fridaysforfuture.org/what-we-do/who-we-are/
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Individual

Easiest Climate action

Most impactful climate action

Educate your peers on Climate change and
spread awareness

Contribute in climate action by participating
and Donating money towards genuine climate

Switch to energy efficient appliances and
methods

Generate your own energy through renewable
sources, such as rooftop solar

Manage waste by refusing (when possible),
recycling, reusing and upcycling

Demand climate action from your political
representatives

Raise your Eco-Conscientiousness and take
responsibility for your carbon footprint by becoming a

conscious consumer

Use low carbon transportation like EVs,
bicycles and public transport

Demand climate action from your political
representatives

Manage waste by refusing (when possible),
recycling, reusing and upcycling

Use low carbon transportation like EVs,
bicycles and public transport

Switch to energy efficient appliances and
methods

Start organic urban farming/gardening

Raise your Eco-Conscientiousness and take
responsibility for your carbon footprint by

Eat locally sourced organic food and reduce

meat

Eat locally sourced organic food and
reduce meat

Contribute in climate action by participating
and Donating money towards genuine climate

Educate your peers on Climate change and
spread awareness

Generate your own energy through renewable
sources, such as rooftop solar

Start organic urban farming/gardening
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Community

Easiest Climate action

Most impactful climate action

Educate community members in the subjects of
bio diversity, environment and climate change to

spread awareness and sensitisation

Organize and institutionalize community groups
to demand climate action

Applying indigenous knowledge regarding

nurturing and protecting their ecosystems

Transitioning to renewable energy such as Smart

solar micro grids and waste to energy

Providing local and organic farmers to trade their

produce inside your community

Educate community members in the subjects of
bio diversity, environment and climate change to

spread awareness and sensitisation

Organize and institutionalize community groups
to demand climate action

Holding political leaders accountable for any
inaction towards mitigating climate change

Holding political leaders accountable for any

inaction towards mitigating climate change

Planning and implementation of their own Waste

management and Sewage treatment plants

Start auditing and accounting of all the natural

resources in your area

Professional communities to find solutions in their
own field. Ex: Medical community finding solutions

to make the medical sector carbon neutral

Incorporate living nature in their public spaces

Start auditing and accounting of all the natural

resources in your area scious consumer

Providing local and organic farmers to trade their
produce inside your community

Incorporate living nature in their public spaces

Planning and implementation of their own Waste

management and Sewage treatment plants

Providing local and organic farmers to trade their

produce inside your community

Transitioning to renewable energy such as Smart

solar micro grids and waste to energy

Retrofitting existing housing societies/complexes

to become carbon neutral

Retrofitting existing housing societies/

complexes to become carbon neutral

Applying indigenous knowledge regarding

nurturing and protecting their ecosystems
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Indusrty

Easiest Climate action

Most impactful climate action

Emission accounting for preparing

Emission Reduction Plan

Switch to Renewable Energy, Waste-to-Energy plants for
energy for operations

Corporate leadership must pioneer carbon

neutrality in their companies

Sustainable/Green buildings: green building codes,
standards and rating systems

Start carbon-neutral practices at the
workplace and encourage employees to

adapt the same

Decarbonize the supply chain: LCA and Carbon Footprint
Analysis approach of products (raw materials to end of life) and

service systems and activities

Switch to Renewable Energy, Waste-to-
Energy plants for energy for operations.

Reduce transport/ travel/commute of business trips and employee
commute by also promoting Work from Home and collective travel

using electric buses with RE charging only (through WTE plants)

Reduce transport/ travel/commute of business trips and employee
commute by also promoting Work from Home and collective travel

using electric buses with RE charging only (through WTE plants)

Invest in low-carbon innovations, designs and
technologies

Offset emissions to cover for unavoidable

emissions

Emission accounting for preparing Emission Reduction
Plan

Invest in low-carbon innovations, designs

and technologies

Start carbon-neutral practices at the workplace and

encourage employees to adapt the same

Decarbonize the supply chain: LCA and Carbon Footprint
Analysis approach of products (raw materials to end of

life) and service systems and activities

Corporate leadership must pioneer carbon neutrality in
their companies

Sustainable/Green buildings: green
building codes, standards and rating

systems

Seek accreditation from organizations such as Green Co

Seek accreditation from organizations
such as Green Co

Offset emissions to cover for unavoidable emissions
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Government

Easiest Climate action

Most impactful climate action

Taking an Integrated Climate-Economic approach

in policy decision-making

Taking an Integrated Climate-Economic approach

in policy decision-making

Empowering and authorizing green institutions
and ministries

Transition to energy generation through
Renewable sources

Compulsory carbon auditing and carbon

accounting

Decarbonization roadmap and task force for 2050

Increasing energy efficiency

Moving to Sustainable public transportation

Planned urban expansion & ecological restoration

Empowering and authorizing green institutions
and ministries

Providing Climate justice through laws and

litigations

Incentivizing green Investments 7

Incentivizing green Investments

Increasing energy efficiency 6

Moving to Sustainable public transportation

Planned urban expansion & ecological restoration

Transition to energy generation through
Renewable sources

Providing Climate justice through laws and
litigations

Decarbonization roadmap and task force for 2050

Compulsory carbon auditing and carbon

accounting
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ACHIEVING NET CARBON NEUTRALITY

The GDP rise through the decades shows that Economic Growth has been observed and will
continue to increase in most countries. But that has not solved pressing issues like hunger,
poverty, justice and quality of life. The real challenge before humanity is containing human greed
and preserving ecological integrity. Ecological Integrity is a concept that reinstates humans in
nature while respecting the latter. 1t has been useful in finding clear answers in cases of conflicts
between economic human interests which tend to be immediate, and ecological concerns which
are generally long term. We need to understand and explore — how economic activity can be
respectful to the planetary boundaries and ensuring human well-being within Earth’s biocapacity.

We quickly need to ensure Ecological Integrity for a habitable planet.

In general, technology for addressing the Climate Crisis is available. But using the technologies
may have constraints like appropriateness to address specific issues, maintenance and
accessibility, skilled human resource, profitability, and balancing the economics which is subject
to factors like technology adoption challenges and the increasing costs of the cash economy.
However, other systemic changes like energy conservation, material and resource efficiency,
circular economy, ecological restoration, inclusive development etc. are equally important for

social, economic and environmental stability and achieving meaningful net carbon neutrality.
4.1. Strengthening green solutions and technologies

Green innovation refers to all aspects of innovation related to green products and processes,
including energy saving, pollution management, waste recycling, product design and
environmental management. It aims at reducing environmental risks and ecological scarcities for
sustainable development without degrading the environment. 1t takes into account the long and
short-term impact some activity has on the environment. To enter green markets and navigate
them successfully, established companies, start-ups, and investors will need a nuanced and ever-
evolving understanding of technical advances, customer demands and commitments and policy
environments. Some of the major changes and challenges which will help the world to achieve

green economy and net zero targets are -

https://academic.oup.com/bioscience/article/66/6/446/2754289
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4.1.1. Electrifying transportation, buildings, and industry

Coal, oil, and gas have been the main fuels used to power buildings, industrial machines, and
vehicles since the early 20th century. Getting to net-zero emissions will require electrifying most
equipment and processes that now run-on hydrocarbons and converting the electric-power
system to renewable sources. Many forms of electric gear, from EV batteries to heat pumps to
industrial furnaces, remain expensive. Further innovation will be needed to reduce costs and

increase uptake of the electric/electronic hardware that will drive a net-zero society.

Better EV batteries. Electrifying transportation requires cutting the cost of batteries, which can
account for as much as half the cost of an EV. However, the lithium-ion batteries that are most
common in EVs may never fall below the critical threshold of US$100 per kilowatt-hour. To boost

energy density and cut costs, battery chemistry will have to improve.

Efficient building systems. Buildings account for about 7 percent of global CO, emissions. Cutting
those emissions would require making buildings more energy efficient with technologies such as
LED lighting, high-efficiency HVAC, and energy controls. Green Design and energy independence

through decentralization should become the new norms.

Industrial electrification. As prices of renewable electricity and electric equipment drop, industrial

companies could lower costs and emissions by electrifying their operations. The opportunity

appears large. Industrial sectors such as cement, chemicals, and steel together consume more

energy than other sectors (such as transportation), and only 20 percent of that energy is electricity.
4.1.2. Decentralizing the power grid to deliver clean electricity

Almost everywhere, power grids are old, inefficient, unreliable—and carbon-intensive. They are

nowhere near ready to handle the doubling of electricity demand that could take place much
earlier than 2050 as electrification happens, let alone prevent a commensurate increase in carbon

emissions. Modernizing and decarbonizing the grid involves three main tasks. One is speeding the

installation of renewable-generation capacity; to achieve a 1.5°C pathway, the global installation
rate would need to increase from 3 gigawatts per week to 15 to 18 gigawatts. Another task is
adding energy-storage capacity to manage the intermittency of solar and wind. Last is upgrading
the transmission and distribution network to accommodate more front-of-the-meter and
behind-the-meter assets.

https://www.sciencedirect.com/science/article/abs/pii/S095965262032521X
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Long-duration storage. The intermittency of renewables makes these technologies impractical as
the sole source of grid power. Innovation in long-duration energy storage, which can store
enough power to supply a network for two weeks or more (a typical period of limited renewable
generation in many markets) is needed. Multiple storage technologies are emerging, including

power-to-gas, flow batteries, and compressed or liquefied air.

Vehicle-to-grid integration. One million typical EVs would offer about 75 gigawatts of storage,
hundreds of times more than today’s single biggest utility-scale storage facility provides.
Accomplishing this integration requires technologies such as inverters that connect rooftop solar,
wall batteries, EV batteries, and the grid, as well as fast chargers that buffer the grid from demand

spikes while keeping EV batteries full.

Next-generation Nuclear. Nuclear energy has an uneven history: from the 1950s’ promise of “too
cheap to meter” energy to construction-cost overruns in the 1970s to post-Fukushima fears.
Emerging technologies include the sodium-cooled, molten salt, and helium-cooled reactors
known as “Gen-1V”; small, sealed, modular, factory-built reactors; and fusion energy, an area
where new start-ups are pushing costs down and timelines forward to prototype devices in the

mid-2020s, ahead of government-backed research programs.

Scaling up the use of hydrogen. Hydrogen could play a significant role in decarbonization, as a
clean-energy carrier or fuel ingredient with many applications. High-energy density and zero-
carbon combustion make hydrogen well suited to address the 30 percent of GHG
emissions—across sectors as diverse as aviation and shipping, industry, buildings, and road
transport—that would be hard to abate with electricity alone. Hydrogen could ultimately satisfy 15
to 20 percent of energy demand. However, hydrogen has a long way to go to fulfilits potential.

4.1.3. A sustainable revolution in agriculture

Agriculture accounts for about 20 percent of global GHG emissions. The most significant GHG
from agriculture is methane, which has many times the warming power of CO,. Reducing methane
emissions from agriculture (and other sources) would require major changes to how society farms,
eats, manages supplies and waste, and stewards cropland and forests. Bringing these technologies
to the more than two billion people who work in agriculture will be one of the most difficult tasks
on any path to 1.5°C warming, requiring cost reductions, assistance programs, and infrastructure

(such as distributed clean energy).
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Zero-emissions farm equipment. Uptake of zero-emissions farm equipment and machinery is far
behind that of EVs; most varieties are still in the proof-of-concept or prototype phases. Cost

reductions and supportive flmancing would accelerate adoption.

Bioengineering. Bioengineering advances agricultural productivity and carbon sequestration and
thereby lowers the sector’s emissions. Promising technologies include editing of plant genes to

promote disease resistance and manage the soil microbiome.”’
Urban Farming:

In fast growing large cities where there is no more free space available, setting aside land for
agricultural use is not feasible. Urban farming gives people a chance to pursue their passion for
agriculture who may not be able to move out of the city and buy a piece of land in the countryside.
Either for financial, logistical, or practical reasons. The food produced on urban farms can be sold
at farmer’s markets, direct to restaurants or grocery stores, or through a CSA (community
supported agriculture.) As people are becoming more educated about their food, where it comes
from, and the effect that transporting food can have on climate change, there is an increasing

demand for locally-grown, sustainable, organic produce.
4.1.4. Expanding carbon capture, use, and storage

Carbon capture, use, and storage (CCUS) is necessary to decarbonize hard-to-abate sectors and to
remove CO, from the atmosphere (resulting in “negative emissions”). Presently, use of CCUS is
minimal. Costs remain prohibitively high—typically US$50 to US$100 per ton of CO, (tCO,)—and
CCUS equipment consumes a lot of energy. If the full cost of CCUS were to fall below US$50/tCO,,

it would make many applications economical. Here are some CCUS technologies that could help.

Pre and post combustion capture technologies. Precombustion technologies such as oxyfuel
combustion represent promising ways to affordably capture CO, from point sources since they

increase the concentration of CO, in flue gases.

https://www.mckinsey.com/business-functions/sustainability/our-insights/innovating-to-net-zero-an-executives-

guide-to-climate-technology
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Development of new post combustion technologies, such as second-generation solvent

formulations, sorbents, and membranes, is helping bring down the cost of capture.

Direct air capture (DAC). Withdrawing CO, from ambient air is difficult because air has, at most,
one one-hundredth of the CO, concentration found in flue gases from industrial point sources.
Nevertheless, DAC offers a way of removing CO, from the atmosphere—and the world is likely to
need many different sources of negative emissions to achieve a 1.5°C pathway.

Bioenergy with carbon capture and storage (BECCS). The value of existing power plants could be
preserved by converting them to run on biomass, a renewable fuel. Adding CCS equipment to a
bioenergy plant lets it produce negative emissions: biomass sequesters CO, as it grows, and when

that biomassis burned, the CCS system keeps the CO, from entering the atmosphere.

Biochar. Biochar is a stable, charcoal-like material made by processing waste biomass such as crop
residues through pyrolysis or gasification. Adding biochar to soil can improve soil health and
agricultural productivity, opening the door for use in large-scale farming. This practice could
sequester nearly 2 gigatons of CO, per year by 2050. Adoption rates will depend on the results of

commercial-scale experiments over the next decade.

C0,-enriched concrete. Concrete has two main components: cement, which is the “glue” that
holds concrete together; and aggregate, such as sand or crushed stone, which gives concrete most
of its mass. Both have heavy carbon footprints, but companies are working on solutions that
would sequester CO, in concrete itself. Technologies for adding CO, as an ingredient in cement

could reduce emissions by up to 70 percent and make cement stronger.
4.1.5. Extensively prioritizing Material Conservation

High-efficiency materials. Scientific advances could produce materials for a wide range of clean-
energy applications. Solar cells made with perovskites, a special type of crystal, could outperform
regular silicon solar cells—and cost less to make. Graphene, a single-atom-thick sheet of carbon,
could revolutionize batteries (by enhancing conductivity and storage capacity).”

These climate technologies could contribute to solving the net-zero equation while creating

growth potential for sectors and geographies.

https://www.vox.com/2016/5/15/11660304/urban-farming-benefits
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At present, the technologies exhibit varying levels of maturity, performance, market demand, and
regulatory support. To bring them to commercial, climate-stabilizing scale would require
companies, financial institutions, and governments to cooperate on investment and research
programs as well as efforts to integrate technologies with existing industrial systems. This
challenge is formidable, but the moment to devote creativity, capital, and conviction to

addressing itis now!
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4.2 Financing Green and Low Carbon development

Current economic models which heavily focus on Economic Growth are incompatible with
environmental sustainability. We are meeting our present needs by compromising the ability of
the future generations to meet their needs. And the rising direct and indirect economic costs of
environmental damages reveal that these models are not resilient enough, especially when
Climate Change is adding fuel to the fire. India suffered loss of over 2000 lives and US$37 billion
due to climate change just in a single year (2018). On the other hand, it is estimated that cities
investing in going low on carbon (GHG) emissions may contribute to net present value of US$16.6
trillion by 2050.

The Project Drawdown lists empowering women smallholders, girls education, and family
planning as “no regrets solutions” benefitting society and environment together. 84% rural
Indian women depend on agriculture for livelihood. Globally, women produce the majority of the
food and yet less than 15% are landholders. 1f women (especially smallholders) had equivalent
access to policies, technology and production, the global agricultural production can increase by
20-30% - feeding 150 million more people, now. This addresses the global food crisis while

reducing the agricultural carbon footprint.

Although the world does not yet have all the technologies that it would need to reach the net-zero
goals, new technologies represent a critical part of the world’s decarbonization solutions. For
example, a McKinsey research on Europe’s net-zero pathway suggests that climate technologies
that are already mature could, if deployed widely, deliver about 60 percent of the emissions
reductions that will be needed to stabilize the climate by 2050. The impact of innovation can
make the pace of decarbonization faster. Uncertainty about the availability of financing for
innovation limits capital formation and slows scaling-up. Integrating most climate technologies

into existing infrastructure, hardware, software, and operational systems will also be challenging.

https://www.businessinsider.in/policy/economy/news/climate-change-impact-on-india-latest-united-nations-
report/articleshow/72437164.cms
https://newclimateeconomy.report/workingpapers/wp-content/uploads/sites/5/2018/06/CUT2018_CCCEP_final.pdf

https://www.ted.com/talks/katharine_wilkinson how_empowering women _and _girls can help stop global warmi

ng
https://ideas.repec.org/a/jge/journl/224.html
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Over the past decade, the cost of some renewable-energy projects came down by almost 90
percent, as did the costs of electric-vehicle (EV) batteries, LED lighting, and other energy-efficient
hardware. Capital is increasingly plentiful, evidenced by the revaluation of cleantech stocks that
began in June 2020, and by the growth in investments earmarked for sustainability and
Environmental, Social, and corporate Governance (ESG) objectives. Governments are lending
strong fiscal support to low-carbon innovation. Pledges from big companies not only to cut
emissions but also to decarbonize operations and product lines—to buy only renewable fuel or
make only EVs—give confidence to entrepreneurs and their backers. Talk of regulatory mandates
lends weight to these demand signals. A study estimate suggest that next-generation
technologies could attract US$ 1.5 trillion to US$2 trillion of capital investment per year by 2025.

What’s more, electrical equipment is less costly and more reliable for many industrial applications,
though not all. Electric furnaces, for example, can make heat up to 350°C, but not the high heat of
up to 1,000°C that many industrial processes need. Innovation will be needed to address these
gaps. There is also the question of how to finance industrial electrification. Replacing long-lived
equipment early can mean writing it off, and industrial products tend to have tight profit margins,
which can discourage companies from making big capital outlays. New financial mechanisms
could help companies cover the up-front cost of electric equipment even with the long payback

period.

Few utilities are known as risk takers. For the most part, they are set up—and required by
regulators—to deploy proven, mature technologies. These tendencies present limitations. But if
innovators and grid operators work together (for example, on accelerating the scale-up of long-
duration storage) and regulators send helpful signals (for example, by defining mechanisms to
reward providers of battery storage and other services that help deal with intermittency), then the
above mentioned technologies could help create a zero-carbon grid.

Another sector that is unsustainable in India in current conditions is the agriculture sector. The
share of agriculture in GHG emissions of the country has reduced over times; however, in absolute
terms it has increased drastically. This is due to a number of mismanaged and short-sighted
agricultural practices, that can be corrected through a number of incentives at all levels of the
government. The cultivation of certain cash crops in unsuitable areas is a short-sighted action that

results in long-term effects for that region.

https://www.mckinsey.com/business-functions/sustainability/our-insights/how-the-european-union-could-achieve-

net-zero-emissions-at-net-zero-cost
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For example, in the water-scarce region of Marathwada in Maharashtra, the cultivation of
sugarcane, a water-guzzling crop, has contributed to the desertification of the region. At the local
levels, policies need to be enacted to encourage sustainable cultivation suitable to the respective
areas through subsidies and incentives on suitable crops and practices, and equivalent

disincentives on unsustainable practices.

The financing of green and low-carbon development projects is increasingly seen to be through
the issuance of green bonds globally. India has been issuing green bonds to finance green projects
since 2015, but green bonds constitute less than 1% of India’s bond market. Despite the fact that
India’s is the second-largest emerging green bond market after China, it has not been able to
diversify itself much in terms of assets, due to structural norms and traditions in the market. The
potential for growth is immense, and these issues need to be addressed to make efficient use of
green bonds. Green bonds are easily one of the most popular tools to finance green projects, so
they should be accessible to retail investors through the introduction of funds that invest in them.
Apart from green bonds, any attempts to secure financing for green projects from banks needs to
be incentivized by providing a lower rate of interest for loans going towards projects that have

proven to be green by regulations.

However, the lack of dominance of the 'Green Bond Market’ are signs of worry for India. The
government must revitalize the Green Bond Market and mandate banks and funding agencies to
have the component of climate change in their investment portfolio. Further, these funds must be
directed towards innovation in green energy sources which can help in cost-cutting for the future.
Lastly, to transform the economy into a green one, and not just one with pockets of green
development, the second prong is aimed towards the development of poor individuals and small
businesses in a sustainable manner. An effective tool in India for the upliftment of the poor is the
operation of Microfinance Institutions (MFls). MFls have the capacity to bring about a change in
the lives of poor people. There need to be qualifications to call small businesses “green”, and any
credit given by these MFls should offer a lower interest rate on subsequent loans depending on the

environmental performance of these small-scale industries.

Green firms and projects, ultimately, need to be the norm rather than the exception in a green
economy in the future. The government and the Reserve Bank have the opportunity to play a
limited yet significant role in directing the economy to a green and sustainable path using the

already-existing tools in the economy.

https://www.outlookindia.com/outlookmoney/opinions-and-blogs/sustainable-finance-through-green-bonds-7221
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Another example of an initiative to reduce emissions is the carbon border adjustment mechanism,
which would apply carbon prices on imported goods from less climate ambitious countries. This
should help discourage companies moving production from the EU to somewhere with less

stringent greenhouse gas emissions rules.
Developing Country Challenges

Equity-related considerations — including responsibility for past emissions, equality in per-capita
emissions and capacity to act — suggest earlier dates for wealthier, higher-emitting countries to

drastically reduce GHG emissions.

Importantly, the time frame for reaching net-zero emissions is different for CO2 alone versus for
CO2 plus other GHGs like methane, nitrous oxide and fluorinated gases. For non-C02 emissions,
the net zero date is later because models suggest that some of these emissions — such as methane
from agricultural sources — are more difficult to phase out. However, these potent but short-lived
gases will drive temperatures higher in the near-term, potentially pushing temperature change

past the 1.5 degrees C threshold much earlier.

https://www.europarl.europa.eu/news/en/headlines/priorities/climate-change/20210303ST099110/carbon-leakage-

prevent-firms-from-avoiding-emissions-rules
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4.3. Sustaining Carbon Neutrality in the 4" Industrial
Revolution

As much as energy transition is critical and necessary, there are several other diverse levers which
India will have to pull. India will have to create roadmaps for reforms in Electricity, Transportation,
Agriculture, Industry, Building, and Finance sectors — all at the same time. At an individual level,
we must also limit our frivolous material demand as just an energy transition would be

meaningless if Earth resources still stay subject to exploitation.

Over the past decade an emergence of industrial revolution 4.0 is witnessed that is significantly
boosting the effectiveness of manufacturing operations across the world through innovative
technological advancements. Some of these technologies such as industrial internet of things
(10T), artificial intelligence and advanced robotics have emerged as critical technological
solutions that can drastically cut down carbon emissions at a global scale.

Emergence of climate science is closely linked to the rise of digital computing. Computer models
simulate the large-scale motions of the atmosphere and oceans using fluid dynamical equations.
Today, complex computer models representing a wide range of climate system processes are a

mainstay of climate research.

Recent environmental disasters around the world, coupled with stakeholder demands, have
accelerated the need for these companies to make moves beyond pledges. Another way to reduce
emissions and to pursue carbon neutrality is to offset emissions made in one sector by reducing
them somewhere else. This can be done through investment in renewable energy, energy

efficiency or other clean, low-carbon technologies.

Artificial Intelligence being one of the biggest game changer in climate mitigation, has vast
potential to radically increase manufacturing efficiency across all fields. Businesses can now
predict the number of goods needed for transportation to reduce the amount of waste as well as
overall requirements for shipping and storage. Similarly, within renewables, wind pattern can also
now be predicted 36 hours ahead of time. This allows those managing the grid to make more
use of renewable energy. Al has also become a critical part in urban planning for analysis
of more effective district-level heating and cooling systems to reduce overall local energy
consumption within the region.
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Internet of Things (or 10T) is another technology that is coming up as a financial tool for climate
mitigation which is why 15 percent of carbon emissions are priced and taxed today using 10T.
Through aggressive expansion of sensors within 10T, carbon pricing and taxation will become far

more relevant in the years to come.

Automation and robotics have also become major players where, in addition to increasing
productivity, robots are now starting to help manufacturers become more sustainable by reducing
waste and the amount of energy used. Robots are improving the sustainable practices of
manufacturers by reducing waste through extreme accuracy to minimize error. This helps the
plant become more efficient in that everything that they produce is being used. Robotics are also
playing a vital role in increasing sequestration capacity as machines are now being designed to
plant trees at a rate of 10 times faster than a human being. The process of planting these trees also
costs about half of what it costs to plant a tree without the robot.

In conclusion, as innovation within technologies keep developing, we will be seeing more

industries taking concrete actions towards becoming carbon neutral.
Boons of Digital Competence and Data Science

Advanced controls. Today, grid utilization tends to average below 50 percent because the grid
is built for times of peak demand and its performance worsens in extreme heat or cold. As
more renewables and storage systems are deployed at the grid edge, in homes and commercial
sites, they will make power grids more complicated to operate. Resilience, flexibility, safety,
and efficiency can be improved with technologies such as solid-state transformers, advanced
flexible AC controllers that allow more controlled grid flow, and high-voltage DC technologies

for data centres.

https://www.wri.org/blog/2018/10/3-charts-explain-one-most-overlooked-opportunities-address-climate-change-

and-poverty

C. Ouvrard, (2018), Industry 4.0 could be a key player in mitigating climate change,Construction21 International.

https://www.construction21.org/articles/h/industry-4-0-could-be-a-key-player-in-mitigating-climate-change.html
J. Rockstrom, (2018), The Fourth Industrial Revolution can lead us to a zero-carbon future - if we act now, World

Economic Forum.
P. Pearce, (2019), Innovation and Technology, PLEX manufacturing website. https://www.plex.com/blogs/industry-
4-0-advancements-in-manufacturing-technology.html
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Software and communications. Traditional electrical grids use idling power plants to maintain
grid balance. These so-called spinning reserves are expensive to run but can respond quickly when
demand fluctuates. Modern electric grids would rely on ultrafast communications to maintain
grid balance by managing every device on the network. Software-defined inertial substitution (to
maintain grid balance when there are fewer spinning reserves), advanced “volt-var” management
(to maintain proper voltage over long transmission lines or in highly congested urban markets),
and network-wide instrumentation for condition monitoring and fault isolation would help
utilities spot issues and prevent interruptions. Distributed energy-management software can

coordinate all these elements. Digitized grids will require better cyber security protection.

We can use the rapid technological changes to support Climate Action goals. Internet of Things,
artificial intelligence, data science, robotics and other emerging innovations practiced for
competency must also be used to accelerate the transition to a green economy. We also need to
democratize knowledge through freely accessible digital resources, to help humanity to invest
their talent, skills and ambition in achieving Sustainability and Climate Action. Instead of
becoming development goals, these developments should be used as means to integrate material
well-being, non-material quality of life, equity, justice, sustainability, resilience, and democracy

(which are the pillars in planning and development).
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4.4. Governance Recommendations

Environmentalism is often associated with Future-thinking but it actually includes many
dimensions. Even pollution, perceived as a future threat, is a current problem. Because the
pollution caused by the polluter is costing the humans or ecosystems in the surroundings in terms
of health, wealth and well-being in the present. This also applies to historical responsibility, often
neglected in international Climate Change discussions. Environmental justice is not just about
how humans are responsible for protecting next generations or addressing perceived future
problems — because these problems are very much harming our current health, quality of life and

environment too.

The path to Climate and Environmental Action does not always translate to stopping economic
growth, or vice versa, but through steering economics towards environmental sustainability and
simultaneously far away from mindless environmental destruction. For developing countries, like
India, models like Doughnut Economics could be useful. India is the most vulnerable country to
climate change among the USD 1 Trillion+ economies. So, unlike some other countries, India does

not have the luxury to transition slowly. Our plan for transition must be rapid.

We need to promote a system that will promote the environment and at the same time encourage
non-polluting technological interventions. Governments should subsidize green alternatives to
speed up the process and make them more attractive. Economic models must reward sustainable
practices and penalize for any harm caused to the environment. Local empowerment needs to be
focused upon to achieve sustainability. To sum up, our development models should be based on

the maxim that — Our environment is the mother of life, not the economy.

Today, our markets worldwide are determined by pricing synergies — ranging from the willingness
of a consumer to pay, market demand and the costs incurred by the producer. This market-driven
pricing falls short, however, when a voluntary transaction between two parties affects a third
party, producing some kind of harm in the process. This is known to be the problem of externality,
and it is the reason pollution and environmental degradation pose a challenge in the free-market

system.

The main source of this drawback could be the lack of clear property rights over an environmental

good. If the third-party exposed to the polluted air, owned the clear air in question, then any

https://www.kateraworth.com/doughnut/
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activity that led to polluting the air would require their consent, which would be granted only if
the polluter compensated them for the damage caused to their property. This would then establish
a price for the environmental good, and the free-market system could account for its value to

those involved.

The misinformation about Green Economy among businesses and governments leads to wrong
decisions. Environmental actions don’t always reduce profits. We need to move away from the
present costing system and ensure it will include all environmental costs. Correctly designed
carbon and pollution tax regimes and cap-and-trade systems offer the most sensible means of
protecting public health, keeping our environment clean, and sustaining economic growth and
prosperity; all while not losing sight of the proper balance between them. Looking forward, some
of the current managements in firms and those in the future will demand their organizations to

minimize their environmental impact.

Rethinking our capacities and roles as governments, organizations and households with a
common purpose of Climate Action and Sustainability will address different aspects of other
social issues like equity, inclusivity and resilience as well. Replacing current economic models like
GDP may reduce economic growth in some fields but will create new opportunities and jobs in
other fields which are more sustainable. With environmentally responsible design, management,

technology and innovation; we can successfully achieve sustainable economic development.

Only an assertive combination of policy shifts, collaborations and partnerships, solid public
investment, strong regulation and appropriate environmental pricing will help humanity to deal
with the Climate and Ecological Crisis. The science, technology and knowledge to achieve this
already exists. What really needs to change is giving priority to social and environmental justice for
achieving sustainable development. It is about time that the humanity acts and accepts that only

aworld that accounts for uncertainties can be stable.

Decentralization

Decentralization will also play key role in achieving any national targets. A study found that local
environmental quality is negatively correlated to intention of the central government’s
environmental governance whereas positively correlated to the intention of the local government.
This highlights the need for integrating all levels of governance to achieve the scale of

transformation needed to transition to low carbon sustainable development.
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An economic system that highly reduces adverse impact on the environment will provide better
resilience to Indian society - to deal with the current crisis and those in the future. The most
suitable model to meet SDGs without exceeding planetary boundaries is Doughnut Economics
proposed by Kate Raworth. According to this model, an economy is considered prosperous when

all twelve social foundations are met without overshooting any of the nine ecological ceilings.

Evidence-based Policy uses Good data, analytical skills and political support to the use of
scientific information are typically seen as the important elements of an evidence-based
approach. Policies concerned with human rights, public acceptability, or social justice moral
philosophical reasoning in addition to considerations of evidence of intervention effect through
randomized trials. While Data-Driven Policy making aims to make optimal use of sensor data,
and collaborate with citizens to co-create policy and can potentially help in perceived wicked
problems like poverty and climate change. Goals in policymaking are less straightforward and
often open to debate. Data cannot answer these questions but can be applied in service of our
values for informed decisions. They will help to navigate the climate-challenged world we are

living in, if used pragmatically.

Sustainability and Green goals, however, are hindered by heedless management, temptations for
easy money, and lack of vision to see beyond short-term profits; compounded by the ideological
rigidity by some to believe that the environment must be sacrificed for economic growth. We need
to think differently, given the problem we are facing. We created these problems ourselves, as

society became larger and larger, never thinking about the situation we are in now.

Going beyond self, our daily moral and ethical decisions should be made by thinking about how it
is affecting the rest of the world. Gandhian economy focuses on community building, social well-
being and local empowerment with a view to satisfying human needs rather than the human

greed. It is a sustainable localised living rather than an economy.

There are no go-back-to-old answers or easy answers to the new problems we are facing. Hence,
we need to use novel ways, explore technologies and change mindsets and societies for a truly
Green Transition. There are no go-back-to-old answers or easy answers to the new problems we
are facing. Hence, we need to use novel ways, explore technologies and change mindsets and
societies for a truly Green Transition. We need to develop a vision and means for human society to

be more environmentally and economically responsible and thrive together with nature.

https://www.kateraworth.com/
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Instead of choosing or rejecting capitalism or economic growth outright, the real challenge is
using all means to drastically reduce our footprint on the Earth while realizing social ambitions.
For India to have a safer and better future, there are 3 drivers which need to function efficiently,

function together and function on time are —

1. Science and Engineering
11. Political and Social Will

111. Green Finance mechanisms and Carbon Taxes

This is the story of the 21st century for most of the progressive world that must coexist with
Nature! We need financial, political and social innovations that can enable us to achieve this
transition. Only then we can focus on thriving within the social and ecological boundaries and
unleash the creativity for real qualitative upgrade or even sustenance of all life.
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Unravelling Carbon Neutrality

LAST OPPORTUNITY

The "Unlocking the Inclusive Growth Story of the 21st Century: Accelerating Climate Action in
Urgent Times’ report published by New Climate Economy argues that the "'We’ have to sacrifice a
lot to be environmentally responsible and clean in next 20 years’ approach built into the economic
models is mistaken and it is seen that marginal costs of emitting GHGs are increasing and not
decreasing as predicted. On the other hand, with the global mean temperature rise of over 1.1°C,
we are now on the edge of the threshold level of temperature and we are already seeing very
intense effects.

The climate crisis will rise manifold in the future unless an immediate, urgent, and accelerated
climate action is taken in the form of enormous cuts in carbon emissions, other intensive
mitigation and adaptation efforts, to prevent the temperature from rising to the tipping points
and thus to adjust systems and societies to withstand the impacts of climate change. This provides
humanity with its best and probably the Last opportunity to change the ways in which our world
systems work.

5.1. How rapid should be the correction to avert Climate
Calamity and Economic Collapse

As per the World Meteorological organization, "the global mean temperature for 2021 (based on
data from January to September) was about 1.09°C above the 1850-1900 average (pre-industrial

revolution level)”.

Figure 12: Average temperature data highlights

68



@ PUNE INTERNATIONAL CENTRE

Given the rate of temperature rise, there is a large probability that the global mean temperatures
would rise to 1.5°C by 2030. As per the IPCC report, "global warming of 1.5°C and 2°C will be
exceeded well within this century unless deep reductions in carbon dioxide (CO,) and other

greenhouse gas emissions occur in the coming decades”.

1.5°Crise is a threshold point triggering climatic changes as illustrated in the figure 13 below and
at 2°C the magnitude of these climatic changes would rise manifold.
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Figure 13: Effects of Global temperature rise

The 2°C temperature rise is a highly dangerous zone as it would cause irreversible damage to

biodiversity and their ecosystems, human systems, and their well-being.
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Many changes in the climate system become larger in direct relation to increasing global warming.
These climatic changes include unusually heavy precipitation, increases in the frequency and
intensity of hot extremes in the tropics, increase in the duration of marine heatwaves and
proportion of intense tropical cyclones, severe water scarcity issues and resulting impact on
hydropower production, agricultural and ecological droughts in some regions, as well as rapid
reduction in Arctic Sea ice, snow cover, and permafrost. With 1.5°C rise, marine heatwaves will
increase by 16 times, ocean acidity would rise by 9% by the end of the century, and with 2°C rise
marine heatwaves would increase by 23 times, and ocean acidity by 24%. This would cause
irreversible damage to coral reefs and marine biodiversity and ecosystem. There are also existential
risks to local species, losses to agricultural productivity and threats to human socio-economic

systems.

The physical climate changes in the form of climate disasters have already started and if left
unabated, will lead to an increased frequency of climate disasters and extreme weather events. In
2017, disasters triggered by weather and climate-related hazards were responsible for thousands
of deaths and a loss of US$ 320 billion. In India alone extreme weather events alone led to a loss of
US$87 billion in 2020. Water-scarce regions notably the Middle East, the Sahel, Central Africa,
and East Asia could see the gross domestic product (GDP) declines by as much as 6% by 2050 as a
result of climate change, spurring migration. There would be climate migrants of over 140 million
by 2050 which will need to be accommodated triggering conflicts owing to resource crunch. India
has seen a decline of about 31% of per capita GDP than it would have been without global

warming.

Not just physical climate changes, but extreme climate events lead to economic collapse as well.
Higher temperatures may dampen economic activity and reduce labour productivity through

higher rates of mortality and morbidity and overall lower efficiency.

World Meteorological Organization. State of Climate in Asia 2020. 2021.1SBN 978-92-63-11273-6.

Available at: https://library.wmo.int/doc_num.php?explnum_id=10867

Diffenbaugh, Noah S.; Burke, Marshall (2019). Global warming has increased global economic inequality.
Proceedings of the National Academy of Sciences, (), 201816020-doi:10.1073/pnas.1816020116. Available at:
pnas.org/content/pnas/116/20/9808.full.pdf

Lamperti, F., Bosetti, V., Roventini, A. et al. The public costs of climate-induced financial instability. Nat. Clim.

Chang. 9, 829-833 (2019). https://doi.org/10.1038/s41558-019-0607-5

Available at: https://www.nature.com/articles/s41558-019-0607-5?proof=t

70


https://doi.org/10.1038/s41558-019-0607-5
https://www.nature.com/articles/s41558-019-0607-5?proof=t

@ PUNE INTERNATIONAL CENTRE

Countries severely affected by climate events will have volatility in foreign exchange markets and
due to interlinkages between economies through strong supply chain networks, there would be a
contagion effect causing global economic collapse. The frequency of banking crisis increases
owing to productivity losses and physical risks to capital and infrastructure from climate events.
Bank bailouts would cost the governments from 5% to 15% of their GDP and significantly
increase public debt. 1t is also possible that bank bailouts may pass on to the public, increasing
their burden. Climate change will incur additional costs to the businesses on repairs, retrofits, and
insurance coverage. Severe shortages of food and other resources would increase the inflation

levels. Inflation brings with it inequalities and reverses socio-economic growth.
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5.2. Climate Action and Economic pathways

The increased frequency of extreme weather events which are occurring every month in parts of
the world, the outbreak of Covid 19 Pandemic and various other viruses, rising sea levels, disasters
like glacial bursts, recurring landslides, have shown us that human existence is fragile and perilous.
The 1PCC Working Group 1, 2021 report has raised red flags from their climate data projections of
temperature rise to 2°C, on heat intensification to dangerous levels, unpredictable monsoons, sea-
level rise submerging the coastal areas as well as permafrost thawing, ocean acidification, and
amplification of climate change in cities. The report also iterates that human actions still have the
potential to determine the future course of climate as there is clear evidence that CO, is the main
driver of climate change, as well as other GHGs and air pollutants. The report documents the
rapid acceleration of climate change, dramatically narrowing the window for limiting global
warming from 2°C to 1.5°C and underscoring the imperative to reach net-zero emissions by 2050.

Decisions taken now for climate action will be crucial in shaping the future of all species including
humans and the biodiversity of our planet. Strategies adopted for climate action involve,
transitioning from fossil fuels to renewable energy resources, restoration, and artificial carbon
sequestration, adopting clean energy transportation, adopting energy efficiency, and
incorporating it in our buildings. Some of the adaptation efforts involve, protecting coastal
wetlands and preserving coastal lines, decentralized energy distribution and also securing the land
rights of indigenous people who have vast traditional knowledge of forest conservation, and
applying green infrastructure strategy. The other strategy for climate action is the conservation of
resources and building resilience against climate change. The entire transformation will deliver

higher productivity, more resilient economies, and equitable societies.

In such critical times, we also realize that it’s also the last opportunity for course correction and
build better economic practices through sustainable, inclusive, and resilient growth. Thus, the
economic models which are GDP-driven and do not take into account parameters like
environmental degradation, social welfare, equity and justice, Such models must be transformed
to something more meaningful like the Gross National Happiness Index (GNHI), Human
Development Index (HDI), Gini’s Coefficient or newer indexes altogether which give a holistic
measure of socio-economic and environmental development. GNHI is a single number index
developed from 33 indicators categorized under nine domains of psychological wellbeing, health,
education, time use, cultural diversity and resilience, good governance, community vitality,
ecological diversity and resilience, and living standards. HDI is a statistic composite index of life
expectancy, education (mean years of schooling completed and expected years of schooling upon

entering the education system), and per capita income indicators, which are used to rank
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countries into four tiers of human development. The Gini’s coefficient is a single number that

demonstrates a degree of inequality in a distribution of income/wealth in a country.

There is a growing realization that the risks and economic costs of climate change have been
underestimated. Policymakers would rely on economics to guide decision-making regarding the
risks posed to society and businesses by climate change. They would accordingly plan the intensity
of climate action comprising of mitigation and adaptation strategies based on the cost and
benefits of climate. But there is mounting evidence that carbon neutrality offers a path to more

inclusive, resilient, and sustainable growth.

Current economic models are deeply inadequate in capturing the opportunities of such a
transformational shift, or even the grave dangers of climate inaction. We need a new class of
economic models that can capture the powerful dynamics at play, including transformative
technological advances, preservation of essential natural resources, equitable and welfare-

oriented societies, and the full health benefits of cleaner air and a safer climate.

Moderate Pathway with the current set of commitments will increase emissions by 16% till 2030
over 2010 levels. This would be represented by Shared Socioeconomic Pathway (SSP) 2 in which
the social, economic, and technological trends do not shift markedly from the previous trends, and
environmental systems experience degradation, although there are some improvements and
overall, the intensity of resource and energy use declines. This would trigger weather and climate-
related changes and hence would lead to an economic cost of US$320 billion and thousands of
losses of lives caused by climate-related hazards every year. This cost would keep mounting every
year as climate change will lead to more frequent and more extreme events like these, including
floods, droughts, and heatwaves. With this business-as-usual growth could mean over 140 million
climate migrants by 2050, this is still more than double the total number of all refugees today and

will further exacerbate the likelihood of conflict.

World Resources Institute. (2018). Unlocking the Inclusive Growth Story of the 21st Century: Accelerating Climate
Action in Urgent Times. Washington: New Climate Economy. Available at

https://newclimateeconomy.report/2018/wp-content/uploads/sites/6/2018/09/NCE_2018 FULL-REPORT.pdf

World Bank, 2018. Groundswell: Preparing for Internal Climate Migration. World Bank, Washington, DC. Available at:
https://openknowledge.worldbank.org/handle/10986/29461
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Accelerated Pathway (SSP 1) will reduce emissions level by 50% till 2030 to achieve Carbon
Neutrality by 2050. The strategies adopted to achieve this is by eliminating the fossil fuel
subsidies and putting a price on carbon. A credible carbon price would send a critical signal to
direct investment and innovation towards clean technologies and encourage energy efficiency. 1f
we adopt an accelerated pathway then it would yield a direct economic gain of US$26 trillion
through to 2030 compared with business-as-usual with an investment of about US$90 trillion on
infrastructure. Annual US$320 billion of cost savings due to climate-related disasters. Taking
ambitious climate action could also generate over 65 million new low-carbon jobs in 2030, as well
as avoid over 700,000 premature deaths from air pollution compared with business-as-usual.
Subsidy reform and carbon pricing alone could generate an estimated US$2.8 trillion in
government revenues per year in 2030—equivalent to the total GDP of India today—much-needed
funds that can be used to invest in public priorities”. The accelerated pathway is represented by
SSP 1 in which the world shifts gradually, but pervasively, towards a more sustainable path,

emphasizing more inclusive development that respects environmental boundaries.

The Ldobsal Benalits of & Diecichee SRt o 8 Low-carton Econcmy when Compared with

Figure 14

Delayed Pathway (SSP 3) will increase emissions by 25% till 2030 over 2010 levels. There would be
unsurmountable economic overheads due to climate-related disasters. The economic cost of
climate-related disasters and weather-related changes which was US$320 billion every year would
rise exponentially and so will the loss of lives’. The global economy would lose 14% of GDP by
2050 due to climate change impacts if there is a temperature rise of 3.2°C over pre-industrial
levels. In a delayed pathway, there is a low international priority for addressing environmental
concerns leading to strong environmental degradation in some regions. Economic development is
slow, consumption is material-intensive, and inequalities persist or worsen over time. Population
growth is low in industrialized and high in developing countries. A resurgent nationalism,

concerns about competitiveness and security, and regional conflicts

74



@ PUNE INTERNATIONAL CENTRE

push countries to increasingly focus on domestic or, at most, regional issues. 1t is represented by
SSP 3.

Kuznet's Environmental Curve

Delayed Pathway(55P 3)

- Moderate Pathway (55P 2]
%,

%,

Accelerated Pathway [SSP1)

Proxy of Environmental degradation

CO2 Emissions

Per capita Income —*

Figure 15

The economic pathways have been very well represented by a hypothesis called the Kuznets
Environmental Curve (illustrated above), which was developed by Simon Kuznets in 1950-60. It is
a hypothesized relationship represented as an inverted U-shaped curve. 1t represents the
relationship between economic development and environmental degradation. That is the
environmental pressure increases in the early stages of economic growth due to increased release
of pollutants, use of rudimentary, inefficient, and pollution-generating technologies appearing in
the industrial arena, the extensive and intensive exploitation of natural resources associated with
the greater use of production resources and the adoption of certain production technologies for
the growing economic activities, up to a certain level, as income rises; and after that, it decreases,
probably because of growing public awareness and concern about environmental degradation
and progressive communities placing greater value on a cleaner environment and thus putting
into place institutional and non-institutional measures to affect this. 1t’s also because of the
research and development activities being oriented more towards the concept of a green economy
which can allow GDP growth at a high level. Moreover, service industries will gain prominence

causing a further reduction in emissions and pollutants.
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The figure above shows that in the accelerated reductions pathway with SSP1, a faster decline in
emissions has a greater increase in per capita level than the moderate and delayed reductions

pathways.

World Resources Institute. (2018). Unlocking the Inclusive Growth Story of the 21st Century: Accelerating Climate
Action in Urgent Times. Washington: New Climate Economy. Available at:

https://newclimateeconomy.report/2018/wp-content/uploads/sites/6/2018/09/NCE_2018 FULL-REPORT.pdf

https://www.swissre.com/media/news-releases/nr-20210422-economics-of-climate-change-risks.html
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5.3. Socio-economic Implications of not doing Climate Action

The socio-economic implications of not doing climate action are represented well by the concept
of 'Doughnut Economics’, developed by Dr Kate Raworth (fig 16 below). 1t represents the social
and planetary boundaries within which a system must act. It portrays two concentric circles, which
depicts that while striving for economic growth, it must be ensured that the needs of all humans
are met (denoted by the inner circle) within the means of Earth’s life-supporting systems such as
stable climate, fertile soils, and a protective ozone layer (Outer circle). Between these two
boundaries lies a doughnut-shaped space that is both ecologically safe and socially just — a space
in which humanity can thrive. The dimensions of the social foundation are derived from the social

priorities agreed in the Sustainable Development Goals of the United Nations.

Figure 16: Doughnut economics framework
The benefits of doing climate action are to stay within a space where everyone has access to water,
food, energy, healthcare, education, income, work, and yet stay within the planetary boundaries.
1t also means that industries operate with environmental consciousness regarding the material
and process choices, promote recycled or repurposed materials, source less-toxic or non-toxic
substances, and spearhead initiatives that help eliminate waste. The focus should be to transform
the economy from being led by GDP growth to thriving on a regenerative and distributive
economy. Various cities in the world like Amsterdam, Aarhus, Devon are transforming themselves
to the principles of doughnut economics.A study of different land-use systems and ecosystem
services showed that the least effective scenario in terms of economic impacts is focusing on
individualism and GDP, which together rely heavily on market forces. Whereas the best scenario, of
the great transition is shifting focus to community and wellbeing. Understanding such scenarios
and predictions helps decision-makers to deal with uncertainties and design policies to improve

the chances for a better and safer future.
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Low-income households will tend to suffer more from the negative consequences of the climate

crisis and the policy measures to reduce GHG emissions, may also have a larger impact on them.

Hence, climate change and inclusive growth are interconnected. The social cost of carbon (SCCis a

commonly employed metric of the expected economic damages from CO, emissions) for Indian

economy is up to US$210 billion every year and estimated to be about US$86 per tonne of CO,

emissions.

robertcostanza.com
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5.4. Why aggressive climate action is the best way ahead

The "Unlocking the Inclusive Growth Story of the 21st Century: Accelerating Climate Action in
Urgent Times’ report published by New Climate Economy argues that the "'We’ have to sacrifice a
lot to be environmentally responsible and clean in next 20 years’ approach built into the economic
models is mistaken and it is seen that marginal costs of emitting GHGs are increasing and not
decreasing as predicted. A study also found that there is a negative correlation between the
intention of the central government’s environmental governance with regional environmental
quality whereas positive correlation to the intention of the regional government. However strict
Environmental laws and punishments and integrating all levels of governance is very important to
achieve the scale of transformation and implementation needed to protect the environment.
Hence, achieving better policy coherence for environmentally responsible development is the need
of the hour.

The next 10-15 years are crucial for making a decisive shift to a new climate economy. While the
costs of inaction continue to mount, the benefits of aggressive climate action are greater than
ever before, in the form of infrastructure investment, increased resource productivity, and
inclusive society. Focusing on the structural transformation in five key economic systems: energy,
urban development, food and land use, water, and industry will provide the greatest potential for
growth and the greatest possibility to reduce the risks of climate change. Accelerated climate
action will result in efficient, more liveable cities; low-carbon, smart and resilient infrastructure;

and the restoration of degraded lands while protecting valuable forests.

The accelerated climate action will not only prevent warming of temperatures from 1.5°C instead
of 2°C but will also unlock unprecedented opportunities and deliver a strong, sustainable,
inclusive global economy. This will help bridge the inequalities in the societies and nations, and
would help in shifting the GDP-based economic model to alternative holistic models which take

into account parameters like the Gross Welfare Index.

https://www.downtoearth.org.in/dte-
infographics/social_cost_corbon/index.html#:~:text=Carbon%?20dioxide%?20emissions%?20are%20costing,about%?2

0%2450%20billion%?20per%?20tonne.
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While the growth opportunities are high there are also potential challenges for stranded assets,
stranded communities, and stranded workers. But if the transition is managed-well through

sound and efficient policies and investment decisions, will result in a new era of more equitable
and prosperous growth.

https://www.downtoearth.org.in/dte-

infographics/social_cost_corbon/index.html#:~:text=Carbon%?20dioxide%?20emissions%20are%20costing,about%?2

0%2450%20billion%20per%?20tonne.
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5.5. What must happen within this decade? Global and National
Implications

Financing green and low-carbon development is a two-pronged approach, especially in a country
like India which has a considerably large informal sector of the economy. One aspect of
sustainable development is to provide resources to the economically backward sections of the
society to engage in sustainable ventures. On the other hand, the economy needs to focus on
large-scale projects that promote green development, which encompasses nearly all industries.
There are a number of policy measures that can be taken to achieve both these objectives in the

context of large firms as discussed in chapter four.

Fiscal policies of the country need to be geared towards steady phasing out of fossil fuels as the
main sources of energy in the country. 41% of GHG emissions in India in 2018 came from the
energy sector alone. Despite such a large contribution, oil and gas subsidies in India amounted to
a high of US$ 7.8 billion in FY 2020 whereas subsidies on RE amounted to just US$1.2 billion in
comparison. The dependence on fossil fuels for energy will only be lessened if the subsidies on
them are restricted to cleaner fuels like CNG or completely removed. The savings from these
subsidies can be used to finance projects for climate mitigation in more vulnerable areas of the
country. Indonesia, for example, reallocated savings of up to 10% of their government
expenditure to other governmental programs after nearly eliminating oil and gas subsidies in
2015. To further the development and accessibility of cleaner substitutes, it is imperative that
subsidies be given for RE generation and distribution on the local, state as well as national levels.

Secondly, India does not have a direct carbon tax implemented on emissions. Although there is a
tax levied on domestically produced and imported coal, the final emissions of each polluter need
to be taxed at a rate that discourages the use of fossil fuels as a whole, and this rate should be
increased periodically to give momentum to the shift towards RE. 1t is estimated that a carbon tax
at US$35 per tonne of CO, emissions in India is capable of generating 2% of the GDP through
2030. The carbon tax needs to be repurposed towards either projects in green development, or

subsidies on RE.

https://energy.economictimes.indiatimes.com/news/coal/i

nfographic-indias-energy-related-co2-emissions/72277641

https://www.iisd.org/publications/mapping-india-energy-subsidies-2021
https://www.iisd.org/articles/indonesia-uses-savings-fossil-fuel-subsidy-reform-finance-development
https://www.thehindu.com/opinion/op-ed/the-benefits-of-a-carbon-tax/article32709677.ece
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Climate action requires increased investments on sustainable infrastructure. To enable the shift
away from carbon, governments must work with stakeholders to encourage clean energy and
transportation systems, smart development, sustainable land use, prudent water management,
and a circular industrial economy. Major investment is needed to replace aging and polluting
infrastructure, address infrastructure deficits and structural change in emerging market and
developing economies. Greater support by governments and stronger international cooperation
can help accelerate the pace of innovation in digitalization, new materials, life sciences, and
production processes, that would further drive down costs, and ensure the widespread availability

of low-carbon technologies.

We may be lucky to escape few of the direct or indirect impacts of Climate Change during our
lifetime. But given, the complexity and inter-connectedness of the systems, it will be practically
impossible for any individual or community to evade all these changes. We need to realise and
respect that we affect environment we live in just as it affects us. And take well-directed united

efforts as responsible global citizens to mitigate and adapt to Climate Change.

There is an urgent need to improve the quality of climate finance, by boosting grants from their
present low level, immediately doubling finance for adaptation, and ensuring that at least half of
concessional climate finance supports adaptation and resilience objectives. Current economic
models like GDP may be replaced and reduce economic growth in some fields but it will lead to
opportunities in other fields which are more sustainable. These goals, however, are hindered by
heedless management, temptations for easy money, and lack of vision to see beyond short-term
profits; compounded by the ideological rigidity by some to believe that the environment must be
sacrificed for economic growth. Instead of choosing or rejecting capitalism or economic growth
outright, the true challenge will be using all means to drastically reduce our footprint on the Earth

while realizing just social ambitions.

There are no go-back-to-old answers or easy answers to the new problems we are facing. Hence,
we need to use novel ways, explore technologies and change mindsets and societies for a truly
Green Transition. We need to combine many economic, environmental and social means to ensure

amore stable and safer planet.

The cost of not taking action in this decade is enduring huge losses to ecosystems, land
availability, businesses, property and human life now and in future. Climate Change Action needs
to receive huge momentum and importance at individual, community and governance levels.

Despite political commitments, actual action on ground remains very low or almost non-existent.
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Thus, creating a Citizen’s Movement is needed for meaningful Climate Action and a change in

individual lifestyles and behavior.
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