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Minister of State (Independent Charge)
Environment & Forests
Government of India

Jairam Ramesh

I am pleased to introduce the publication — India’s Greenhouse Gas Emissions 2007. This Report, being brought out
by the Indian Network of Climate Change Assessment (INCCA), provides updated information on India’s Greenhouse
Gas Emissions for the year 2007. Until today, the only official emissions estimates available were for the year 1994. This
was very inadequate. | had been keen that to enable informed decision-making and to ensure transparency, we should
publish updated emissions estimates. | am glad that our team of scientists took up this challenge and have prepared
this report with estimates for 2007 in record time. More than 80 scientists from 17 institutions across India have
contributed to this Assessment. | am particularly pleased that with this publication, India has become the first “non-
Annex I” (i.e. developing) country to publish such updated numbers. | am also happy to announce that we will publish
our emissions inventory in a two-year cycle going forward. We will be the first developing country to do so.

According to the results, India ranks 5" in aggregate GHG emissions in the world, behind USA, China, EU and Russia
in 2007. Interestingly, the emissions of USA and China are almost 4 times that of India in 2007. It is also noteworthy
that the emissions intensity of India’s GDP declined by more than 30% during the period 1994-2007, due to the
efforts and policies that we are proactively putting in place. This is a trend we intend to continue. As you are aware,
we have already announced our intent to further reduce the emissions intensity of our GDP by 20-25% between 2005
and 2020 even as we pursue the path of inclusive growth.

INCCA, launched on 14" October 2009, is a network comprising 127 research institutions, tasked with undertaking
research on the science of climate change and its impacts on different sectors of the economy across the various
regions of India. As | mentioned at the launch, we must make the “3 M’s” — Measurement, Modelling and Monitoring
—the essence of our policy making and we must build indigenous capacity for this. This report is a step in this direction.
| look forward to INCCA’s next major publication — a “4X4” assessment of the impacts of climate change on four
sectors — water resources, agriculture, forests and human health — in four critical regions of India — the Himalayan
region, North east, Western Ghats and Coastal India, which will be released in November 2010.

Once again, | congratulate our team of scientists who have put this assessment together. | look forward to the results
of the other upcoming studies of INCCA.

P Kt

Jairam Ramesh
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Figurse ES4: GHG emissions from Transport Sector by
mode of transport in 2007 (million tons of CO, eq).

Industry: Industrial activities together emitted 412.55
million tons of CO, eq of GHG in 2007. Industry sector
emissions have been estimated from manufacturing of
minerals, metals, chemicals, other specific industries, and
from non-energy product use. The emissions covered in
the industry sector include fossil fuel combustion related
emissions as well as the process based emissions. (Figure
ES5).

Cement and Other Minerals: The cement industry
emitted 129.92 million tons of CO,, which is 32% of
the total CO, eq emissions from the Industry sector.
The emissions cover the entire technology mix for
manufacturing of cement in the country covering
large, medium and white cement plants. The other
minerals like glass and ceramic production and soda
ash use together emit 1.01 million tons of CO, eq.

Iron and Steel and Other Metals: The iron and steel
industry emitted 117.32 million tons of CO, eq. The
estimate covers integrated and mini steel plants. The
production of other metals, namely, aluminum,
ferroalloys, lead, zinc and copper production lead to
an emission of 5.42 million tons of CO, eq.

Chemicals: The chemical industries together emitted
8.1% of the total GHG emissions from the industry
sector (33.50 million tons). See figure ES5 and glossary
for sub categories included.

Other Industries: Other industries comprising of pulp/
paper, leather, textiles, food processing , mining and
guarrying, and non specific industries comprising of
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125.38
(30.4%) 412.55
wol
33.50
117.32 5.42 (81%)
300 ©@84%)  (13%) e
200 = 129,92
(31.7%)
100 =
0 1 1 1 1 1
Cement & Iron & Other Chemicals Other Total
Other Minerals ~ Steel Metals Industries  Emissions

Note:

Other Metals: includes GHG emissions from production of
ferroalloys, aluminium, lead, zinc and copper.

Chemicals: includes GHG emissions from production of ammonia,
nitric acid, adipic acid, caprolactam, carbide, titanium dioxide,
petrochemicals and black carbon, methanol, ethylene, ethylene
oxide, acrylonitrile, ethylene diochloride and vinyl chloride,
monomer and other chemicals (see glossary for details).

Other Industries: includes GHG emissions from pulp and paper,
food processing, textile and leather, mining and quarrying and non
specific industries. It also includes emissions from non-energy

product use.
\- /

Figure ES5: GHG emissions from Industry Sector (million
tons of CO, eq).

rubber, plastic, watches, clocks, transport equipment,
furniture etc., together emitted 124.53 million tons.
The rest of the emissions in the Industry sector came
from the non-energy product uses and this sector
emitted 0.85 million tons of CO, eq, and was mainly
from use of oil products and coal-derived oils primarily
intended for purposes other than combustion.

Agriculture: The agriculture sector emitted 334.41 million
tons of CO, eq in 2007. Estimates of GHG emissions
from the agriculture sector arise from enteric
fermentation in livestock, manure management, rice
paddy cultivation, agricultural soils and on field burning
of crop residue. (Figure ES6)

Livestock: Enteric fermentation in livestock released
212.10 million tons of CO, eq (10.1 million tons of
CH,). This constituted 63.4% of the total GHG
emissions (CO, eq) from agriculture sector in India.
The estimates cover all livestock, namely, cattle,
buffalo, sheep, goats, poultry, donkeys, camels, horses
and others. Manure management emitted 2.44 million
tons of CO, eq.

Rice Cultivation: Rice cultivation emitted 69.87 million
tons of CO, eq or 3.27 million tons of CH,. The

India: Greenhouse Gas Emissions 2007
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Figure ES6: GHG emissions from Agriculture Sector
(million tons of CO, eq).

emissions cover all forms of water management
practiced in the country for rice cultivation, namely,
irrigated, rainfed, deep water and upland rice. The
upland rice are zero emitters and irrigated
continuously flooded fields and deep water rice emit
maximum methane per unit area.

Agricultural Soils and Field Burning of Crop Residue:
Agricultural soils are a source of N,O, mainly due to
application of nitrogenous fertilizers in the soils.
Burning of crop residue leads to the emission of a
number of gases and pollutants. Amongst them, CO,,
is considered to be C neutral, and therefore not
included in the estimations. Only CH, and N, O are
considered for this report. The total CO, eq emitted
from these two sources were 50.00 million tons.

Land Use Land Use Change and Forestry: The estimates
from LULUCF sector include emission by sources and
or removal by sinks from changes in forest land, crop
land, grassland, and settlements. Wet lands have not been
considered due to paucity of data. The LULUCF sector
in 2007 was a net sink. It sequestered 177.03 million tons
of CO,. (Figure ES7)

Forest Land: This includes estimates of emissions and
removal from above and below ground biomass in
very dense, moderately dense, open forests, and scrub
lands. Estimates indicate that forest land sequestered
67.8 million tons of CO,, in 2007. However, fuel wood
extracted non-sustainably from forests lead to an
emission of 67.80 million tons of CO, in 2007.

Indian Network for Climate Change Assessment
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Figure ES7: GHG emissions and removals from LULUCF
sector (million tons of CO, eq).

Crop Lands: The emission estimates have been made
from net sown area as well as fallow land. The crop
land sequestered 207.52 million tons of CO, in 2007.

Grassland: Changes in Grassland resulted in the
emission of 10.49 million tons of CO,, due to decrease
in grass land area by 3.4 million ha between the two
periods.

Settlements: Land converted to settlements though
increased by 0.01 million ha during the period,
however, the conversions did not lead to an emission
but a net removal of 0.04 million tons.

Waste: The waste sector emissions were 57.73 million
tons of CO, eq from municipal solid waste management,
domestic waste water and industrial waste water
management. (Figure ES8)

Municipal Solid Waste (MSW): Systematic disposal
of solid waste is carried out only in the cities in India
resulting in CH, emissions due to aerobic conditions
generated due to accumulation of waste over the
years. It is estimated that the MSW generation and
disposal resulted in the emissions of 12.69 million
tons of CO, eq in 2007.

Waste Water: The waste water generation emissions
are the sum total of emissions from domestic waste
water and waste water disposal in industries. Waste
water management in both these categories together
emitted 45.03 million tons of CO,
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Figure ES8: GHG emissions from waste
(million tons of CO, eq).

E. FUTURE DIRECTIONS

The robustness of the GHG inventory making process is
dependent on the Tier of methodology used. Higher the
Tier, more representative is the emission estimated of
the actual emissions. Of the total 1727.71 million tons of
CO, equivalent emissions from India in 2007, 21% of
the emissions have been estimated using Tier |
methodology, 67% by Tier Il and 12% by Tier II.

Riding the Tier Ladder: For improving the inventory
estimations of key categories using Tier Il and Tier |
methodologies, there is a need to move up the Tier
ladder. Strategies needed include improvement in
assimilation of activity data representing national
circumstances, bridging data gaps, and eliminating
uncertainties by developing country specific GHG
emission factors.

Capacity Building and National Greenhouse Gas
Inventory Management System: Capacity building is
essential at institutional and individual levels. Capacity
at the institutional level addresses the needs of inventory
preparation at national, sectoral and point source level
that requires collection and archiving of data on a
continuous basis. Establishment of a National Inventory
Management System is therefore necessary. It is also
important to involve additional institutions with varied
research experience, to widen the pool of researchers
and enable the integration of latest practices.
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