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CLIMATE CHANGES AND INDIA:
RECENT STEPS
India announced its much awaited post-2020
'climate action plan' promising to reduce emission
intensity by 33-35% by 2030 over the 2005 levels,
boost clean energy in electricity generation to
40% while adding carbon sinks - tree and forest
cover to remove carbon dioxide from the
atmosphere - amounting to 2.5-3 billion tonnes
of CO2.

In keeping with its position that India's
development needs cannot be delayed, there is no
commitment to a 'peaking year' as to when
emissions will be capped and there are no sector
specific targets.
Instead, India has outlined a plan to reduce
emission intensity which is the ratio of greenhouse
gases to GDP or emission per unit GDP.

India has argued that it cannot be compared to
China, despite roughly similar population sizes,
as its per capita emissions are much lower.
According to the World Resources Institute,
India's per capita emissions are 2.44 metric tonnes
to China's 8.13 metric tonnes.
Though India is the third largest emitter - fourth,
if one counts EU as a single entity - it accounts
for less than 7% of greenhouse gases (GHGs).
While US and China have agreed to converge at
12 tonnes of CO2 per capita by 2030, India is

still far lower that these emission levels.
India told a UN body at Bonn in Germany that it
intends to combat climate change by adopting the
energy efficiency route and move on a low carbon
growth path. But, India said it would seek the
assistance of developed nations - with a historical
responsibility for global warming - to help with
technology and finance to meet an estimated $2.5
trillion needed to support climate change actions
from now to 2030.
The Indian government has stoutly argued that it



is for developed nations and blocks such as the
European Union to cut per capita emissions and
"vacate" carbon space for a developing nation like
India, as steep emission cuts at the current
juncture will come at the cost of the poor and
underprivileged who have a right to social and
economic infrastructure.
India said it will increase the share of clean energy
in its total energy mix by about 40% by the year
2030 and take several other mitigation and
adaptation measures. India stressed that its post-
2020 action plan does not bind it to any sector
specific mitigation obligation or action, including

in important sectors like agriculture.
At present, the country is moving to achieve its
earlier target of reducing its emission intensity
by 20 to 25% by the year 2020 as compared to its
2005 level. It said this target would be achieved
with the help of transfer of technology and low
cost international finance including from Green
Climate Fund (GCF).
These INDCs, comprising mitigation (emission
cut promises) and adaptation measures, will form
the basis of climate negotiations in Paris during
the 'conference of parties' (COP21) in November-
December.

What is the difference between absolute
carbon emissions and emission %intensity?
Absolute emissions, as the name suggests, is the
total amount of carbon released during a polluting
activity, say the generation of electricity in a
power plant. Emission intensity, on the other
hand, is the carbon emitted per unit of energy
produced during the activity. For a given intensity,
the power plant would emit more carbon if its
capacity is increased. But, at the same time, if
the generation process is made more efficient, the
plant's energy intensity can be reduced. On a

national scale, emission intensity is often defined
as the amount of carbon emitted per unit of GDP.
Why has India pledged to reduce its emission
intensity but not its total emissions?
India is at a stage of development where its
economy needs to grow significantly if all citizens
are to get a decent standard of life. Taking on
absolute emission targets would make economic
growth, of the scale we are talking about,
prohibitively expensive even if it were
theoretically possible. Also, India has always
maintained that the advanced economies, which
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are historically responsible for the accumulation
of greenhouse gases (GHG) in the atmosphere,
should shoulder the maximum burden of limiting
or lowering GHG levels.
By pledging to reduce its emission intensity by
33%-35% from the 2005 levels by 2030, India
would still have to make significant changes in
the way energy is produced in the country. But it
would leave room for India's total emissions to
grow.
Where does India stand in terms of carbon
emissions?

In absolute terms, India has emerged as the third
largest emitter of carbon after China and the US.
That's quite natural given that we are home to the
second largest population in the world. But in
terms of carbon emissions per person, India
remains way behind the developed world and
even China. India's current per capita emission is
2.44 metric tonnes, well below US's 19.86 metric
tonnes, China's 8.13 metric tonnes and the EU's
8.77 metric tonnes. Environment minister Prakash
Javadekar has said that even in 2030, India's per
capita emission is likely to be far lower than the
developed world average.

Why has India announced an emission
intensity target?
All countries participating in the Climate Summit
in Paris this December are required to submit a
target for their emissions in 2030 to the United
Nations, under what's being called Intended
Nationally Determined Contributions (INDCs).
GLOBAL WARMING MYTH OR
REALITY:A NATURAL PHENOMENA OR
HUMAN FOLLY:
Evidence of Climate Change:
The Earth's climate has changed throughout
history. Just in the last 650,000 years there have

been seven cycles of glacial advance and retreat,
with the abrupt end of the last ice age about 7,000
years ago marking the beginning of the modern
climate era - and of human civilization. Most of
these climate changes are attributed to natural
factors and includes both global cooling and
global warming. The current warming trend is of
particular significance because most of it is very
likely human-induced and proceeding at a rate
that is unprecedented in the past 1,300 years.
The heat-trapping nature of carbon dioxide and
other gases was demonstrated in the mid-19th
century. There is no question that increased levels
of greenhouse gases must cause the Earth to warm



in response.
The evidence for rapid climate change is
compelling:
1. Sea level rise: Global sea level rose about 17
centimetres (6.7 inches) in the last century. The
rate in the last decade, however, is nearly double
that of the last century.
2. Global temperature rise: Most of this
warming has occurred since the 1970s, with the
20 warmest years having occurred since 1981 and
with all 10 of the warmest years occurring in the
past 12 years. Even though the 2000s witnessed
a solar output decline resulting in an unusually
deep solar minimum in 2007-2009, surface
temperatures continue to increase.
3. Warming oceans: The oceans have absorbed
much of this increased heat, with the top 700
meters of ocean showing warming since 1969.

4. Shrinking ice sheets: The Greenland and
Antarctic ice sheets have decreased in mass.
Greenland lost 150 to 250 cubic kilometers (36
to 60 cubic miles) of ice per year between 2002
and 2006, while Antarctica lost about 152 cubic
kilometers (36 cubic miles) of ice between 2002
and 2005.
5. Declining Arctic sea ice: Both the extent and
thickness of Arctic sea ice has declined rapidly
over the last several decades.
6. Glacial retreat: Glaciers are retreating almost
everywhere around the world - including in the
Alps, Himalayas, Andes, Rockies, Alaska and
Africa.
7. Extreme events: The number of record high
temperature events in the United States has been
increasing, while the number of record low
temperature events has been decreasing, since
1950. The U.S. has also witnessed increasing

numbers of intense rainfall events.
8. Ocean acidification: Since the beginning of
the Industrial Revolution, the acidity of surface
ocean waters has increased by about 30 percent.
This increase is the result of humans emitting
more carbon dioxide into the atmosphere and
hence more being absorbed into the oceans. The
amount of carbon dioxide absorbed by the upper
layer of the oceans is increasing by about 2 billion
tons per year.
9. Decreased snow cover: Satellite observations
reveal that the amount of spring snow cover in

the Northern Hemisphere has decreased over the
past five decades and that the snow is melting
earlier.

Causes of Climate Change
Climate change is a long-term shift in weather
conditions identified by changes in temperature,
precipitation, winds, and other indicators. It can
involve both changes in average conditions and
changes in variability, including, for example,
extreme events.
The earth's climate's long-term state and average
temperature are regulated by the balance between
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incoming and outgoing energy, which determines
the Earth's energy balance. Different factors
operate on different time scales, and not all of
those factors that have been responsible for
changes in earth's climate in the past are relevant
to contemporary climate change.
Natural Causes:
The Earth's climate can be affected by natural
factors that are external to the climate system,
such as changes in volcanic activity, solar output,
position of solar system during galactic movement
and the Earth's orbit around the Sun. Of these,
the two factors relevant on timescales of
contemporary climate change are changes in
volcanic activity and changes in solar radiation.
Human Causes:
Climate change can also be caused by human
activities,mainly through the green house effects,
such as the burning of fossil fuels and the
conversion of land. Since the beginning of the
Industrial Revolution, these human influences on
the climate system have increased substantially.
In addition to other environmental impacts, these
activities change the land surface and emit various
substances to the atmosphere. These in turn can
influence both the amount of incoming energy
and the amount of outgoing energy and can have
both warming and cooling effects on the climate.
The dominant product of fossil fuel combustion
is carbon dioxide, a greenhouse gas. The overall
effect of human activities since the Industrial
Revolution has been a warming effect, driven
primarily by emissions of carbon dioxide and
enhanced by emissions of other greenhouse gases.
Greenhouse gases:
Some gases in the Earth's atmosphere act a bit
like the glass in a greenhouse, trapping the sun's
heat and stopping it from leaking back into space.
Many of these gases occur naturally, but human
activity is increasing the concentrations of some
of them in the atmosphere, in particular:carbon
dioxide (CO2), methane, nitrous oxide,
fluorinated gases.
CO2 is the greenhouse gas most commonly
produced by human activities and it is responsible
for 64% of man-made global warming. Its
concentration in the atmosphere is currently 40%
higher than it was when industrialisation
began.Other greenhouse gases are emitted in
smaller quantities, but they trap heat far more
effectively than CO2, and in some cases are
thousands of times stronger. Methane is
responsible for 17% of man-made global
warming, nitrous oxide for 6%.

Causes for rising emissions:
1.Burning coal, oil and gas produces carbon
dioxide and nitrous oxide.
2. Cutting down forests (deforestation). Trees help
to regulate the climate by absorbing CO2 from
the atmosphere. So when they are cut down, that
beneficial effect is lost and the carbon stored in
the trees is released into the atmosphere, adding
to the greenhouse effect.
3. Increasing livestock farming. Cows and sheep
produce large amounts of methane when they
digest their food.
4. Fertilisers containing nitrogen produce nitrous
oxide emissions.
5. Fluorinated gases produce a very strong
warming effect, up to 23 000 times greater than
CO2. Thankfully these are released in smaller
quantities and are being phased down.
The biggest climate polluter is the global power
sector which generates around 40% of all global
electricity from coal.According to the
International Energy Agency the power sector is
responsible for 37% of all man-made Carbon
Dioxide (CO2) emissions. It creates about 23
billion tonnes of CO2 emissions per year - in
excess of 700 tonnes a second.Generating
electricity through the burning of fossil fuels, in
particular carbon-heavy coal, has a greater impact
on the atmosphere than any other single human
activity.  Coal is generally considered as a cheap
source of electricity but when the true cost of coal
is taken into account, renewable energy begins
to look by far the best option for a healthy and
sustainable future.
Short-lived and long-lived climate forcers
Carbon dioxide is the main cause of human-
induced climate change. It has been emitted in
vast quantities from the burning of fossil fuels
and it is a very long-lived gas, which means it
continues to affect the climate system during its
long residence time in the atmosphere. However,
fossil fuel combustion, industrial processes,
agriculture, and forestry-related activities emit
other substances that also act as climate forcers.
Some, such as nitrous oxide, are long-lived
greenhouse gases like carbon dioxide, and so
contribute to long-term climate change. Other
substances have shorter atmospheric lifetimes
because they are removed fairly quickly from the
atmosphere. Therefore, their effect on the climate
system is similarly short-lived. Together, these
short-lived climate forcers are responsible for a
significant amount of current climate forcing from
anthropogenic substances. Some short-lived
climate forcers have a climate warming effect



('positive climate forcers') while others have a
cooling effect ('negative climate forcers').
If atmospheric levels of short-lived climate forcers
are continually replenished by ongoing emissions,
these continue to exert a climate forcing.
However, reducing emissions will quite quickly
lead to reduced atmospheric levels of such
substances. A number of short-lived climate
forcers have climate warming effects and together
are the most important contributors to the human
enhancement of the greenhouse effect after
carbon dioxide. This includes methane and
tropospheric ozone - both greenhouse gases - and
black carbon, a small solid particle formed from
the incomplete combustion of carbon-based fuels
(coal, oil and wood for example).
Other short-lived climate forcers have climate
cooling effects, most notably sulphate aerosols.
Fossil fuel combustion emits sulphur dioxide into
the atmosphere (in addition to carbon dioxide)
which then combines with water vapour to form
tiny droplets (aerosols) which reflect sunlight.
Sulphate aerosols remain in the atmosphere for
only a few days (washing out in what is referred
to as acid rain), and so do not have the same long-
term effect as greenhouse gases. The cooling from
sulphate aerosols in the atmosphere has, however,
offset some of the warming from other substances.
That is, the warming we have experienced to date
would have been even larger had it not been for
elevated levels of sulphate aerosols in the
atmosphere.

Effects of Global Warming:

Global warming is expected to have far-reaching,
long-lasting and, in many cases, devastating
consequences for planet Earth.Here is an in-depth
look at these changes and more.
1. Effect on temperatures: One of the most
immediate and obvious effects of global warming
is the increase in temperatures around the world.
The average global temperature has increased by
about 1.4 degrees Fahrenheit (0.8 degrees
Celsius) over the past 100 years, according to the
National Oceanic and Atmospheric
Administration (NOAA).
Since recordkeeping began in 1895, Worldwide,
2012 was also the 10th-warmest year on record.
And nine of the warmest years on record have
occurred since 2000. According to NOAA, 2013
tied with 2003 as the fourth warmest year globally
since 1880.
2. Effects on weather: Extreme weather is an
effect of global warming. While experiencing
some of the hottest summers on record, the planet
is experiencing colder than normal winters as

well.Changes in climate can cause the jet stream
to migrate south, bringing with it cold, Arctic air.
Hurricanes will become more intense due to
climate change.
Lightening is another weather feature that is being
affected by global warming. According to a 2014
study, a 50 percent increase in the number of
lightning strikes within the United States is
expected by 2100 if global temperatures continue
to rise.
Besides major shifts in wind patterns, annual
precipitation and seasonal temperatures
variations.Glacial retreat, too, is an obvious effect
of global warming.
3. Sea levels and ocean acidification: As ice
melts, the ocean levels rise. In 2014, the World
Meteorological Organization reported that sea
level rise accelerated and is around double the
average annual rise in the 20th century.If current
trends continue, many coastal areas, where
roughly half of the Earth's human population
lives, will be inundated.
By 2100, if greenhouse gas emissions remain
unchecked, sea levels could rise by as much as 3
feet. As levels of CO2 increase, the oceans absorb
some of that gas, which increases the acidity of
seawater. Since 1700s, the acidity of the oceans
has increased about 25 percent, If current ocean
acidification trends continue, coral reefs are
expected to become increasingly rare in areas
where they are now common.
4. Plants and animals: Many species of plants
and animals are already moving their range
northward or to higher altitudes as a result of
warming temperatures. Because of this, many
animals may not be able to compete in the new
climate regime and may go extinct.
Warmer temperatures will also expand the range
of many disease-causing pathogens that were
once confined to tropical and subtropical areas,
killing off plant and animal species that formerly
were protected from disease. It might take one-
half of Earth's plants and one-third of animals
from their current range by 2080,
5. Social effects: Agricultural systems will likely
be dealt a crippling blow. Though growing
seasons in some areas will expand, the combined
impacts of drought, severe weather, lack of
snowmelt, greater number and diversity of pests,
lower groundwater tables and a loss of arable land
could cause severe crop failures and livestock
shortages worldwide.
KYOTO PROTOCOL:
The Kyoto Protocol is an international agreement
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linked to the United Nations Framework
Convention on Climate Change, which commits
its Parties by setting internationally binding
emission reduction targets.Recognising that
developed countries are principally responsible
for the current high levels of GHG emissions in
the atmosphere as a result of more than 150 years
of industrial activity, the Protocol places a heavier
burden on developed nations under the principle
of "common but differentiated responsibilities."
The Kyoto Protocol was adopted in Kyoto, Japan,
on 11 December 1997 and entered into force on
16 February 2005. The detailed rules for the
implementation of the Protocol were adopted at
COP 7 in Marrakesh, Morocco, in 2001, and are
referred to as the "Marrakesh Accords." Its first
commitment period started in 2008 and ended in
2012.
Doha, Qatar, on 8 December 2012, the "Doha
Amendment to the Kyoto Protocol" was
adopted. The amendment includes:
1. New commitments for Annex I Parties to the
Kyoto Protocol who agreed to take on
commitments in a second commitment period
from 1 January 2013 to 31 December 2020;
2. A revised list of greenhouse gases (GHG) to
be reported on by Parties in the second
commitment period; and
3. Amendments to several articles of the Kyoto
Protocol which specifically referenced issues
pertaining to the first commitment period and
which needed to be updated for the second
commitment period.
During the first commitment period, 37
industrialised countries and the European
Community committed to reduce GHG emissions
to an average of five percent against 1990 levels.
During the second commitment period, Parties
committed to reduce GHG emissions by at least
18 percent below 1990 levels in the eight-year
period from 2013 to 2020; however, the
composition of Parties in the second commitment
period is different from the first.
The Kyoto mechanisms:
Under the Protocol, countries must meet their
targets primarily through national measures.
However, the Protocol also offers them an
additional means to meet their targets by way of
three market-based mechanisms.
The Kyoto mechanisms are:
* International Emissions Trading: Emissions
trading of Kyoto Protocol, allows countries that
have emission units to spare - emissions permitted
them but not "used" - to sell this excess capacity

to countries that are over their targets.Thus, a new
commodity was created in the form of emission
reductions or removals. Since carbon dioxide is
the principal greenhouse gas, people speak simply
of trading in carbon. Carbon is now tracked and
traded like any other commodity. This is known
as the "carbon market."
*  Clean Development Mechanism (CDM):
The Clean Development Mechanism
(CDM)allows a country with an emission-
reduction or emission-limitation to implement an
emission-reduction project in developing
countries. Such projects can earn saleable
certified emission reduction (CER) credits, each
equivalent to one tonne of CO2, which can be
counted towards meeting Kyoto targets.The
mechanism stimulates sustainable development
and emission reductions, while giving
industrialised countries some flexibility in how
they meet their emission reduction or limitation
targets.
* Joint implementation (JI): This mechanism
allows a country with an emission reduction to
earn emission reduction units (ERUs) from an
emission-reduction or emission removal project,
each equivalent to one tonne of CO2, which can
be counted towards meeting its Kyoto target.Joint
implementation offers Parties a flexible and cost-
efficient means of fulfilling a part of their Kyoto
commitments, while the host Party benefits from
foreign investment and technology transfer.
The mechanisms help to stimulate green
investment and help Parties meet their emission
targets in a cost-effective way.
Monitoring emission targets
Under the Protocol, countries' actual emissions
have to be monitored and precise records have to
be kept of the trades carried out.
Registry systems track and record transactions by
Parties under the mechanisms. The UN Climate
Change Secretariat, based in Bonn, Germany,
keeps an international transaction log to verify
that transactions are consistent with the rules of
the Protocol.
Reporting is done by Parties by submitting annual
emission inventories and national reports under
the Protocol at regular intervals.
A compliance system ensures that Parties are
meeting their commitments and helps them to
meet their commitments if they have problems
doing so.
Adaptation
The Kyoto Protocol, like the Convention, is also
designed to assist countries in adapting to the



adverse effects of climate change. It facilitates
the development and deployment of technologies
that can help increase resilience to the impacts of
climate change.
The Adaptation Fund was established to finance
adaptation projects and programmes in
developing countries that are Parties to the Kyoto
Protocol. In the first commitment period, the Fund
was financed mainly with a share of proceeds
from CDM project activities. In Doha, in 2012, it
was decided that for the second commitment
period, international emissions trading and joint
implementation would also provide the
Adaptation Fund with a 2 percent share of
proceeds.
The road ahead
The Kyoto Protocol is seen as an important first
step towards a truly global emission reduction
regime that will stabilize GHG emissions, and
can provide the architecture for the future
international agreement on climate change.
In Durban, the Ad Hoc Working Group on the
Durban Platform for Enhanced Action (ADP) was
established to develop a protocol, another legal
instrument or an agreed outcome with legal force
under the Convention, applicable to all Parties.
The ADP is to complete its work as early as
possible, but no later than 2015, in order to adopt
this protocol, legal instrument or agreed outcome
with legal force at the twenty-first session of the
Conference of the Parties and for it to come into
effect and be implemented from 2020.
Suggested steps to fight Global Warming:
1. Immediately targeting short-lived climate
pollutants, including methane, black carbon,
hydrofluorocarbons, and ozone, which are all
powerful contributors to global warming. Unlike
carbon dioxide, emissions of these pollutants can
be cut back quickly, slowing warming in the near
term, averting extreme climatic events.
2. Scaling up the technology we already have by
providing more economic incentives for using
things like solar and wind power, electric vehicles
and efficient lighting.
3. Focusing on communication from a variety of
leaders, including religious and community
leaders, to encourage fundamental changes in
attitudes and behaviors.
4. Reducing emissions from the wealthiest, who
contribute roughly 60 percent of the climate
pollution, while promoting clean energy solutions
for the poorest three billion people, and providing
more support for those who also live in and
manage many of the great forests and other

ecosystems that capture and store carbon.


