19.1.INDIA’S POSITION ON

CLIMATE CHANGE

Prime Minister has stated that India’s per capita
emission levels will never exceed that of the per
capita emission levels of developed countries.

India cannot and will not ta_ke on emission
reduction targets because:

* Poverty eradication and social and
economic development are the first and
over-riding priorities.

¢ Each human being has equal right to global
atmospheric resources (i.e., Principle of
Equity).

* “Commonbutdifferentiated responsibility”
is the basis for all climate change actions.

India will continue to be a low-carbon economy
(World Bank study).

India’s primary focus is on “adaptation”, with
specific focus for “mitigation”.

India has already unveiled a comprehensive
National Action Plan on Climate Change whose
activities are in the public domain. Work on the
Action Plan has been initiated. _
Only those Nationally Appropriate Mitigation
Actions (NAMA ) can be subject to international
monitoring, reporting and verification that are

192.INDIA’S PROACTIVE

CONTRIBUTION TO CLIMATE
CHANGE NEGOTIATIONS

Actively involved with G77 & China to evolve
common position on negotiations

Made 9 submissions to UNFCCC on Finance,
Technology, Forestry and other areas,

e.g.,

* Suggested a mechanism for technology
transfer and development

* Suggested a financial architecture for
climate change

* Presented a proposal for Comprehensive-"

approach to REDD+
Worked with China, Brazil, South Africa and 33
other countries to present a joint proposal for
emission reduction targets by Annex 1 countries
in second commitment period

19.3. CURRENT CARBON DIOXIDE

EMISSIONS IN INDIA

> India’s CO2 ermsswns per capita are well below
~ the world’s: average Per capita carbon dioxide

emissions of some regions in the world in 2004
are as follows e

n-of India’s per capita GHG
th some other countries

enabled and supported by mternahonal finance Country Per-Capita Carbon-dioxide
and technology transfer. _ emissions (metric tons)
» India wants a comprehensi\}'é’ —approach to Usa  |2001
Reducing Emissions from Deforestation & Forest  gyj 9.40
Degradation (REDD) and advocates REDD+ Japan ‘ 087
that includes conservation, afforestatlon and P .
sustainable management of forests. China 3.60
» India advocates collaborative research in future | Russia 11.71
low-carbon technology and access tointellectual | India 1.02
property rights (IPRs) as global public goods. World Average |4.25
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19.4.0BSERVED CLIMATE AND
WEATHER CHANGES IN INDIA

» - India’s National Communication (NATCOM) to
UNEFCCC has consolidated some of the observed
changes in climate parameters in India. No firm
link between the documented changes described
below and warming due to anthropogenic climate
change has yet been established.

19.4.1. Surface Temperature

» At the national level, increase of — 0.4° C has
been observed in surface air temperatures over
the past century. A warming trend has been
observed along the west coast, in central India,
the interior peninsula, and north-eastern India.
However, cooling trends have been observed in
north-west India and parts of south India.

19.4.2. Rainfall

» While the observed monsoon rainfall at the all-
India level does not. show any significant trend,
regional monsoon variations havebeen recorded.

> Atrend of increasing monsoon seasonal rainfall
has been found along the west coast, northern
Andhra Pradesh, and north-western India (+10%
to +12% of the normal over the last 100 years)
while a trend of decreasmg monsoon seasonal
rainfall has been observed over eastern Madhya
Pradesh, north-eastern Indla, and-some parts of
Gujarat and Kerala (-6% to ——8% of the normal
over the last 100 years).

19.4.3. Extreme Weather Events

» Instrument records over the past 130 years do
not indicate any marked long-term trend in the
frequencies of large-scale droughts and floods.
Trends are however observed in multi-decadal
periods of more frequent droughts, followed by
less severe droughts.

» There has been an overall increasing trend in
severe storm incidence along the coast at the rate
of 0.011 events per year. While the states of West
Bengal and Gujarat have reported increasing
trends, a decline has been observed in Orissa.

19.4.4. Rise in Sea Level

» The records of coastal tide gauges in the north
Indian Ocean for more than 40 years, reports that
sea level rise was between 1.06-1.75 mm per year.
These rates are consistent with 1-2 mm per year
global sea level rise estimates of IPCC.

19.4.5. Impacts on Himalayan Glaciers

» The Himalayas possess one of the largest
resources of snow and ice and its glaciers form
a source of water for the perennial rivers such
as the Indus, the Ganga, and the Brahmaputra.

> Glacial melt may impact their long-term lean-
season flows, with adverse impacts on the’
economy in terms of water availability and ;
hydropower generation.

» The available monitoring data on Hlmalayan
glaciers indicates that while recession of some .
glaciers has occurred in some Himalayan regions ‘
inrecent years, the trend is not consistent across the-
entire mountain chain. It is accordingly, too early
to establish long-term trends, or their causation,
in respect of which there are several hypotheses.

19.5.CURRENT ACTIONS FOR
ADAPTATION AND MITIGATION

> Adaptation, in the context of climate change,
comprises the measures taken to minimize
the adverse impacts of climate change, e.g.
relocating the communities living close to the
sea shore, for instance, to cope with the rising
sea level or switching to crops that can withstand
higher temperatures.

> Mitigation comprises measures to reduce the
emissions of greenhouse gases that cause climate
change in the first place, e.g. by switching to
renewable sources of energy such as solar energy
or wind energy, or nuclear energy instead of
burning fossil fuel in thermal power stations.

» Current Indian government expenditure on
adaptation to climate variability, exceeds 2.6%
of the GDP, with agriculture, water resources,
health and sanitation, forests, coastal-zone
infrastructure and extreme weather events,
being specific areas of concern.

19.5.1. AGRICULTURE

» Two risk-financing programmes support
adaptation to climate impacts. The Crop
Insurance Scheme sup-ports the insurance of
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farmers against climate risks, and the Credit
Support Mechanismi facilitates the extension of
credit to farmers, especially for crop failure due
to climate varijability.

19.5.2. CROP IMPROVEMENT

The present programmes address measures
such as development of arid-land crops and pest
management, as well as capacity building of
extension workers and NGOs to support better
vulnerability reducing practices.

19.5.3. DROUGHT PROOFING

The current programmes seek to minimize the
adverse effects of drought on production of
crops and livestock, and on productivity of land,
water and human resources, so as to ultimately
lead to drought proofing of the affected areas.

They also aim to pro—~mote overall economic
development and improve the socio-
economic conditions of the resource poor
and disadvantaged sections inhabiting the
programime areas.

19.5.4. FORESTRY

India has a strong and rapidly growing
afforestation programme. The afforestation
process was accelerated by the enactment of the
Forest Conservation Act of 1980, which aimed at
stopping the clearing and degradation of forests
through a strict, centralized control of the rights
to use forest land and mandatory requirements
of compensatory afforestation in case of any
diversion of forest land for any non-forestry
purpose.

In addition an aggressive afforestation and
sustainable forest management programme
resulted in annual reforestation of 1.78 mha during
1985-1997, and is currently 1.1 mha annually. Due
to this, the carbon stocks in Indian forests have
increased over the last 20 years (during 1986 to
2005) to 9 -10 gigatons of carbon (GtC).

19.5.5. WATER

The National Water Policy (2002) stresses that
non-conventional methods for utilization of
water, including inter-basin transfers, artificial
recharge of groundwater, and. desalination of
brackish or sea water, as well as traditional water

19.5.8. DISASTER MANAGEMENT

» TheNational Disaster Management programme

19.5.6. COASTAL REGIONS

> In coastal regions, restrictions have been

imposed in the area between 200m and 500 of

- the HTL (high tide line) while special restrictions

have been imposed in the area up to 200m to
protect the sensitive coastal ecosystems and
prevent their exploitation.

This, simultaneously, addresses the concerns
of the coastal population and their livelihood.
Some specific measures taken in this regard
include construction of coastal protection
infrastructure and cyclone shelters, as well as
plantation of coastal forests and mangroves.

19.5.7. HEALTH
> The prime objective present of health

programmes is the surveillance and control of
vector borne diseases such as Malaria, Kala-
azar, Japanese Encephalitis, Filariaand Dengue.
Programmes also provide for emergency
medical relief in the case of natural calamities,
and to train and develop human resources for
these tasks.

provides grants-in-aid to victims of weather
related disasters, and manages disaster
relief operations. It also supports proactive
disaster prevention programmes, iricluding

~dissemination of information and ‘training of

dlsaster-management staff.

DIA’S NATIONAL ACTION
PLAN ON CLIMATE CHANGE

In.dedling with the challenge of climate

By

change we must act on several fronts in a focused
manner. simultaneously. The National Action
Plan hinges on the development and use of new
technologxes The implementation of the Plan would
be through appropriate institutional mechanisms

conservation practices like rainwater harvesting,
including roof—top rainwater harvesting, should
be practised to increase the utilizable water
resources. Many states now have mandatory
water harvesting programmes in several cities.
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suited for effective delivery of each individual
Mission’s objectives and include public private
partnerships and civil society action. The focus will
be on promoting understanding of climate change,
adaptation and mitigation, energy efficiency and
natural resource conservation.”

There are Eight National Missions which form
the core of the National Action Plan, representing
multipronged, long-term and integrated strategies
for achieving key goals in the context of climate
change. While several of these programmes are
already part of our current actlons they may need
a change in direction, enhancement of scope and
effectiveness and accelerated implementation of
time-bound plans. ‘

Do you know?:

19.6.1. NATIONAL SO

» The National Solar Mission is a major initiative of
the Government of India and State Governments
to promote ecologically sustainable growth while
addressing India’s energy security challenge.

Objective

» To establish India as a global leader in solar
energy, by creating the policy conditions for
its diffusion across the country.as quickly as
possible. : '

\74

The Mission will adopt a 3-phase-approach,

* spanning the remaining period of the 11th
Plan and first year of the 12th Plan (up to
2012-13) as Phase 1,

* the remaining 4 yéars of the 12th Plan
(2013-17) as Phase 2 and .

¢ the 13th Plan (2017-22) as Phase 3.

> Attheend of each plan, and mid-term during the
12th and 13th Plans, there will be an evaluation
of progress, review of capacity and targets for
subsequent phases, based on emerging costand
technology trends, both domestic and global.

» The aim would be to protect Government
from subsidy exposure in case expected cost -
reduction does not materialize or is more rapid -
than expected.

» The first phase (up to 2013) will focus on’
capturing of the low hanging options in solar
thermal; on promoting off-grid systems to
serve populations without access to commercial
energy and modest capacity addition in grid-
based systems.

» In the second phase, after taking into account
the experience of the initial years, capacity will
be aggressively ramped up to create conditions
for up scaled and competitive solar energy
penetration in the country.

Mission targets are:

1. To create an enabling policy framework for the
deployment of 20,000 MW of solar power by
2022.

2. To ramp up capacity of grid-connected solar
power generation to 1000 MW within three
years —by 2013; an additional 3000 MW by 2017
through the mandatory use of the renewable
purchase obligation by utilities backed with a
preferential tariff. This capacity can be more than
doubled - reaching 10,000MW installed power .

* by 2017 or more, based on the enhanced and
enabled international finance and technology
transfer. The ambitious target for 2022 of 20,000
MW or more, will be dependent on the ‘learning’
of the first two phases, which if successful, could
lead to conditions of grid-competitive solar
power. The transition could be appropriately
up scaled, based on availability of international
finance and technology.

3. To create favourable conditions for solar
manufacturing capability, particularly solar
thermal for indigenous production and market
leadership. '

4. Topromote programmes for off grid applications,
reaching 1000 MW by 2017 and 2000 MW by 2022

5. To achieve 15 million sq. meters solar thermal
collector area by 2017 and 20 million by 2022.

6. To deploy 20 million solar lighting systems for
rural areas by 2022.
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Do you know?
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19.6.2. THE NATIONAL MISSION FOR

ENHANCED ENERGY EFFICIENCY
(NMEEE)

The National Mission for Enhanced Energy
Efficiency (NMEEE), which seeks to strengthen
the market for energy efficiency by creating
conducive regulatory and policy regime.
NMEEE has been envisaged to foster innovative
and sustainable business models to the energy
efficiency sector.

The NMEEE seeks to create and sustain markets
for energy efficiency in the entire country which
will benefit the country and the consumers”.

Objective

>

Promoting innovative policy and regulatory
regimes, financing mechanisms, and business
models which not only create, but also sustain
markets for energy efficiency in a transparent
manner with clear deliverables to be achieved
in a time bound manner.

Mission Goals

>

Market;base,d approaches‘ to unlock energy
efficiency opportunities, estimated to be about
Rs. 74,000 Crores ‘

By 2014-15:

¢ Annual fuel savings in excess of 23 million
toe ‘ ' '

e Cumulative avoided electnaty Capamty
addition of 19,000 MW

e CO, emission mitigation of 98 million tons
per year

Four New Initiatives to Enhance Energy

Efficiency:

Perform Achieve and Trade

Market Transformation for Energy Efficiency

Energy Efficiency Financing Platform (EEP)

d) Framework for Energy Efficient Economic

Development (FEEED)

National Mission for Enhanced Energy Efficiency

| L

VN j 7 w o ™N
PAT~ MTEE — Market EEFP ~ Energy FEEED -
Parform, Transformation Efficiency Framework for -
Achieve and for Energy financing Energy Efficient
Trade . _Eﬁldency Piatform Economic

) Development

The market ) Accelerating the Creation of
based shift to energy mechamisms Daveloping
mechanism to efficient that would help fiscal
enhance the .| appliancesin finance demand instrurnents to
cost | ) designated side promote energy
effectiveness ln 1| sectors through management efficiency.
improving the - - innovative programs in alt
Energy “measurés to sectors by
Effidency in make the capturing future
Energy Intensive [ products more energy savings.
industries affordable,
through
certification of
energy saving |
which can be
traded.

19.6.3. NATIONAL MISSION ON

>

SUSTAINABLE HABITAT

“National Mission on Sustainable Habitat” seeks "
to promote sustainability of habitats through
improvements in energy efficiency in buildings,
urban planning, improved management of solid
and liquid waste, modal shift towards public
transport and conservation through appropriate
changes.in legal and regulatory framework.

~

It also seeks to improve ability of habitats to
adapt to climate change by improving resilience
of infrastructure, community based disaster
management and measures for improving
advance warning systems for extreme weather
events '

raadly.cover the following aspects:

. Extensmn of the energy conservation

‘building code - which addresses the design
and. large commercial buildings to
: voptirmze their energy demand;

e Bettef urban planning and modal shift to
public transport - make long term transport
plans to facilitate the growth of medium
and small cities in such a way that ensures
efficient and convenient public transport;

¢ Recycling of material and urban waste
management - a special area of focus will be
development of technology for producing
power form waste.
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¢ The National Mission will include a major
Ré&D programine, focusing on bio-chemical
conversion, waste water use,
utilization and recycling options.

sewage

19.6.4. NATIONA
MISSION OBJE

» Ensuring mtegrated ‘Wwater resource management
for conservat on of water, minimization of
wastage and eqmtable distribution both across
and within states.

» Developing a framework for optimum water
use through increase in water use efficiency
by 20% through regulatory mechanisms with
differential entitlements and pricing, taking the
National Water Policy (NWP} into consideration.

> Ensuring that a considerable share of water
needs of urban areas is met through recycling
of waste water.

» Meeting water requirements of coastal cities (with
inadequate alternative sources of water) through
the adoption of new and appropriate technologies
such as low-temperature desalination
technologies allowing use of ocean water.

> Revisiting NWP to ensure basin-level
management strategies to deal with variability
in rainfall and river flows due to climate change,
including enhancement of storage both above
and below ground, implementation of rainwater
harvesting and establishment of equitable and
efficient management structures.

» Developing new regulatory structures to
optimize efficiency of existing irrigation
sysfems, to rehabilitate run-down systems and
to expand irrigation to increase storage capacity.

» Promotion of water-neutral and water-positive
technologies through the design of a proper
incentive structure combined with recharging
of underground water sources and adoption
of large-scale irrigation programme based on
efficient methods of irrigation.

19.6.5. NATIONAL MISSION FOR
SUSTAINING THE HIMALAYAN
ECOSYSTEM (NMSHE)

» The most crucial and primary objective of the
mission is to develop a sustainable National
capacity to continuously assess the health status
of the Himalayan Ecosystem and enable policy
bodies in their policy-formulation functions and
assist States in the Indian Himalayan Region
with their implementation of actions selected
for sustainable development.

Mission Objectives

» Building Human and Institutional capacities on
climate change related aspects

» Network knowledge institutions and develop
a coherent database on all knowledge systems

> Detectand decouple natural and anthropogenic
global environmental changes and project future
trends on potential impacts

» Assess the socio-economic and ecological
consequences of global environmental change
and design appropriate strategies for growth in
the economy of the region

186




£ SHENKFPAR IAS RCADEMY

+ INDIA AND CLIMATE CHANGE #

P

‘7

Y/

Study traditional knowledge systems for
community participation in adaptation,
mitigation and coping mechanisms

Evaluate policy alternatives for regional
development plans

Create awareness amongst stakeholders in the
region

Develop regional cooperation to generate a
strong knowledge and database for policy
interventions

19.6.6. NATIONAL MISSION FOR A GREEN

INDIA

Mission Objectives

- F

>

Increased forest/tree cover on 5 million hectares
(ha) of forest/non- forest lands and improved
quality of forest cover ori'another 5 million ha of
non-forest/forest lands (a total of 10 million ha)

Improved ecosystem services including

biodiversity, hydrological services, and carbon
sequestration from the 10 million ha of forest/
non-forest lands mentioned above

Increased forest-based livelihood income of
about 3 million households, living in and around
the forests

Enhanced annual CO2 sequestration by 50 to 60
million tones in the year 2020

Mission Targets

> .

Improvement in the quality of forest cover
and ecosystem services of forests /nonforests,
(including moderately' dense, open f{orests,
degraded grassland and wetlands: 5 million ha)

Eco-restoration/afforestation -of scrub, shifting

cultivation areas, cold deserts, mangroves,

ravines and abandoned mining areas (2 million
ha) C

‘Improvement in forest and ‘tree cover in urban/

peri-urban lands (0.20 million ha)

Improvement in forest and tree cover on
marginal agrlcultural lands/fallows and other
non-forest land under agro- f01estry/soc1a1
forestry (3 million ha)

Management of public for est/non—fores S areas
(taken up under the mission) by community
institutions

Adoption of improved fuel wood-use efficiency
and alternative energy devices by households in
the project area

»

Diversification of forest-based livelihoods of
about 3 million households living in and around
forests

Sub Missions

>

»

19.6.7. NATIONAL
SUSTAINABLE AGRICULTURE
(NMSA)

Sub-mission 1: Enhancing quality of forest cover
and improving ecosystem services (4.9 ml]hon ha)

Sub-mission 2: Ecosystem restoratlon and
increase in forest cover (1.8 million ha) .

Sub-mission 3: Enhancing tree cover m-u_rban
and peri-urban areas (including institutional
lands): 0.20 million ha -

Sub-mission 4: Agro-forestry and social forestry

(increasing biomass and creating carbon sink):
3 million ha

Sub-mission 5: Restoration of wetlands: 0.10
million ha '

MISSION FOR

Mission Objectives

>

To devise strategic plans at the agro-climatic

.zone level so that action plans are contextualised '

to regional scales in the areas of reséafck and
development (R&D), technology :and.practices,
infrastructure and capacity building..

To enhance agricultural” produc"t-tvity

through customised interventiorns stch as

use of biotechnology to develop improved
varieties of crops and livestock, promoting
efficient irrigation systems, demonstration of

appropriate technology, capacity bulldmg and

- skill development

To facilitate access to information and mstltutlonal
supportby expanding Automatic Weather Station
networks to the panchayat level and linking them
to existing insurance mechanisms including the
Weather Based Crop Insurance Scheme and the
National Agriculture Insurance Scheme (NAIS),
scahng the returns at that level

To promote “laboratory to land” research by
creating model villages and model farm units
in rainfed and dryland areas
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> To strategise long-term interventions for
emission reduction from energy and non-
energy uses by way of introduction of suitable
crop varieties and farm practices, livestock and
manure management

» To realise the enormous potential of growth in
dryland agriculture, through the development
of drought and pest resistant crop varieties,
adopting resource-conserving technologies,
providing institutional support to farmers and
capacity building of stakeholders.

» The NMSA has ideritified 10 key dimensions for
adaptation and mitigation:
1. Improved Crop Seeds, Livestock and Fish
Culture
Water Efficiency -
Pest Management
Improved Farm Practices
Nutrient Maﬁagemen_t
Agricultural Insurance
Credit Support. .
Markets .
_ Access to Informatlon
10. Livelihood D1ver31ﬁcat10n
19.6.8. The National Mission on Strategic

Knowledge for Climate Change
(NMSKCCQC)

Mission Obj ectives

® NGk WO

» Formation of knowledge networks among the
existing knowledge institutions engaged in
research and development relating to climate
science and facilitating data sharing and
exchange through a suitable policy framework

- and institutional support

» Establishment of global technology watch

groups with institutional capacities to carry out
research on risk minimised technology selectlon
for developmental choices

» Development of national capacity for modeling
the regional impact of climate change on
different ecological zones within the country for
different seasons and living standards

> ' Establishing research networks and encouraging

research in the aréas of climate change impacts

on important socio-economic sectors like

“agriculture, health, natural ecosystems,
biodiversity, coastal zones, etc.

Generation and development of the conceptual:
and knowledge basis for defining sustainability:;
of development pathways in the light of
responsible climate change related actions

Providing an improved understanding and:
awareness of key climate processes and
the resultant climate risks and associated
consequences

To complement the efforts undertaken by
other national missions, strengthen indigenous
capacity for the development of appropriate
technologies for responding to climate change
through adaptation and mitigation and promote
their utilisation by the government and societies
for the sustainable growth of economies

Creating institutional capacity for research
infrastructure including access to relevant data *
sets, computing and communication facilities,
and awareness to improve the quality and sector
specific scenarios of climate change over the
Indian subcontinent

Ensuring the flow and generation of human
resources through a variety of measures
including incentives to attract young scientists *
to climate science

Building alliances and partnerships
through global collaboration in research &
technology development on climate change
under international and bilateral science and
technology (5&T) cooperation arrangements

19.6.9. National Bio-Energy Mission

» The government is preparing a national bio-

energy mission to boost power generation from
biomass, a renewable energy source abundantly
available in India.

The mission, to be launched during the 12th
Five-Year Plan, will offer a policy and regulatory
environment to facilitate large-scale capital
investments in biomass-fired power stations.
It will also encourage development of rural
enterprises.
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The national mission will aim at improving
energy efficiency in traditional biomass
consuming industries, seek to develop a bio-

energy city project and provide logistics support
to biomass processing units. It will also propose
a GIS-based National Biomass Resource Atlas to
map potential biomass regions in the country.

Accordmg to estimates, biomass from agro and
agro-industrial residue can potentially generate

- 25,000 MW of power in India. This can be further

raised w1th wasteland-based integrated energy
plantatlon and power generation systems.

The blO -energy mission will adopt a two-phase
approach, spanning the 12th Plan in Phase
and the 13th Plan in Phase 2.

by

.- Bio Energy

>

“Bioeniergy is renewable energy derived ffom
biological sources, to be used for heat, electricity,
or vehicle fuel. Biofuels derived from:plant
materials is among the most rapidly growing
renewable energy technologies.”

Sources of Bio — Energy

>

>

YV ¥V

v

%

Ex1st1ng Sources

. Lef_tover organic residue

e Leftover farm organic residue

e Leftover forest residue

e  Leftover organic urban residue

¢ Algal residue

New Sources

e Cultivation of short rotation energy crops
® Social forestry

Advantages of Bio — Energy
Capital efficient

High energy generation potential
Significant carbon emission reduction potential

Substantial employment and income generation
potentlal

Investments & benefits remain within the

country

Sizable economic value add to GDP
Wasteland regeneration

19.7.INDIANNETWORKONCLIMATE
CHANGE ASSESSMENT

» The Indian Network on Climate Change

Assessment (INCCA) was launched in October
2009 by the Ministry of Env1ronment and
Forests (MoEF) in an effort to promote domestic
research on climate change, and build on the
country’s climate change expertise.

» INCCA is a network-based programme of the

MoEF, which con81sts of over 120 institutions
and over 250 scientists’ COun’cry wide is aimed
at b11ng1ng in more

ce-based policy-
making, based on ‘me ements momtormg
and modelling. g : :

» The INCCA has béen conceptuahzed as a
Network based Scientific Programme designed
to address and assess the drivers and implications

" of climate change through Scientific research;
climate change assessments on various aspects
of climate change, associated vulnerabilities and
adaptation; devise decision support systems;
and build capacity towards.management of

climate change related nsks and opportunities. -

» (The INCCA will carry out research on the effects
- of climate change in different regions and sectors
in India and suggest suitable adaptation and
mitigation steps.)
> Objective -tohave an independent body of Indian
scientists who could “prepare scientific reports
at the domestic level about the impact of climate
change on various sectors, which can give a real
picture and influence the world debate”.
> Reports prepared by theINCCA will form a part
of India’s Nat—ional Communicaﬁon (Nat COm)

,,,,,

Climate Change (UNFCCC)

19.7.1. INCCA First A sessment ‘India:
Greenhouse Gas Em sslons 2007

> The first pubhcatlon to come out from the
INCCA has been an updated greenhouse gas
" emissions mventory for India for the year 2007.

» The first Assessment of the Green House Gas
“emissions was released oh May 11,2010.

» INCCA prepared the country’s greenhouse

- gas (GHG) emission data “India: Greenhouse
Gas Emissions 2007” which said the country’s
emissions grew by 58 per cent durlng 1994 to
2007
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> It covers the sectors of Energy, Industry,
Agriculture, Land Use Land Use Change and
Forest and Waste by sources and removal by
sinks presented in this document.

19.7.2. INCCA - Second Assessment ‘Climate
Change and India: A 4x4 Assessment’

> A 4x4 Assessment’ addresses the impact of
climate change in 2030s to the natural resources
and livelihoods of the people in the four climate
sensitive regions of Himalayan region, North-
East region, the Western Ghats and the Coastal
plains for the 4 key sectors of Agriculture, Water,
Health and Natural Ecosystems and Biodiversity.

> The 4 region, 4 sectors Assessment in short has
been referred to as a 4x4 Assessment.

> The assessment examines the implications of the
climate change scenario in 2030s using a regional
climate model (PRECIS).

> The assessment also brings out the future areas
of work to enhance the knowledge and areas of
further improvement in the future assessments.

» 4 Regions: Westérn Ghats, Himalayan Region,
Coastal India; North-East

> 4 Thrust Areas Agr1cultu1e Water, Forests,
Human Health

Impacts
> Warmer seasons: Avg. temp rise: 2.0 deg C
predicted. 1.0-4.0 deg C at extreme ranges

» Increased annual precipitation with lower
frequency of rainy days; increased intensity

» Cyclonic disturbances of lower frequency;
increased mten51ty and increased risk of storm
surges :

» Sea-level rise: 1.3mm/year on average
Agriculture
» Up to 50% reduction in maize yields

» 4-35% reduction in rice yields (with some
exceptions)

> Rise in coconut yields (with some exceptions);

reduced apple production

» Negative impacts on livestock in all regions

» Fresh water supply

> High v,ari@bi]ity predicted in water yields (from
50% increase to 40-50% reduction)

» 10-30% increased risk of floods; increased risks
of droughts

Forests and natural ecosystems
» Increased net primary productivity

> Shifting forest borders; species mix; negative -
impact on livelihoods and biodiversity ;

Human health

> Higher morbidity and mortality from heat stress .
and vector/water-borne diseases

» Expanded transmission window for malaria

19.8. NATIONAL COMMUNICATION
(NATCOM)

» In pursuance of the implementation of the
provisions of the Convention, India’s Initial
National Communication (NATCOM) to the
UNFCCC has been initiated in 2002 funded
by the Global Environment Facility under its
enabling activities programme through the
United Nations Development Programme, New
Delhi.

Parties to the Convention are enjoined to
communicate the following information to the
Secretariat of the Conference of Parties :

» A national inventory of anthropogenic
emissions by sources and removal by sink of all
GHGs not controlled by the Montreal protocol,
to the extent its capacities, permit, using
comparable methodologies to be promoted
and agreed upon by the Conference of Parties.

> A general description of steps taken or
envisaged by the Party to implement the
Convention.

» Any other information relevant to the
achievement of the objective of the Convention
and suitable for inclusion in its communication,
including if feasible, material relevant for
calculation of global emission trends.

» The National Communication process envisages
comprehensive scientific and technical exercises -
for preparation of inventories of greenhouse .
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gases of anthropogenic origin, reduction
of uncertainities in these estimations and
vulnerability assessment and adaptation
due to climate change, besides other related
information of India’s initiatives which address
the objectives of the Convention.

Towards preparation of National Communication,
a broad participatory approach involving

- research institutions, technical institutions,
universities, government departments, and

non governmental and private organizations
has been adopted, necessitated by vast regional

- diversity and sector complexities in India.

- Implementatlon arrangements

5

The M1n1stry of Environment and Forests
(MOEF) is implementing and executing agency
of the project.

Work Programme envisaged

>

Development of comprehensive inventory for
the base year 1994 and improvement of its
reliability vis-a-vis earlier estimates. This would
entail reducing uncertainties of GHC emission
coefficients in key source categories.

Identification of key steps to be taken towards
implementing the Convention.

Vulnerabilty and adaptation assessment for
presentation of information on specific needs
and concerns arising from the adverse impacts
of climate change. -

Creation of reliable and comprehensive database
for all the outputs produced through the
establishment of a ‘Data Centre’ (DC). This
information will be accessible on the Internet.

Enhancerhent of capacity to respond to projected
climate change through the preparation of-a
“Targeted Research Proposal’ for developmg a
medium to long-term action plan.

GHG Inventory Estimations

» In accordance with the provisions of Art1c1e—4
and 12.1 of UNFCCC, preparation of inventories

of abasket of gases has been started: for'the areas
of energy, industrial processes, agricaltirre land
use and land use change and forestry (LULUCEF)
and waste.

The gasestobeinventoried include carbon d10x1de
methane, nitrous oxide, hydroﬂuorocarbons,
perfluorocarbon and sulphur hexafluoride
released from various anthropogenic sources of
the base year 199%4.

» Thisis in addition to estimating historical trends
of GHG growth as a part of the initial National
Communication to UNFCCC.

» The estimation of national GHG inventories for
all sectors is based on the 1996 guidelines of the
‘Intergovernmental Panel on Climate Change’
(IPCC) and as good practices guidelines.

> A network of institutions has been created for
the preparation of GHG inventories:

19.4. INDIA’S POLICY STRUCTURE
RELEVANTTO GHGMITIGATION
Integrated Energy Policy

A%

» India has in place a detailed policy, regulatory, ~ -,
and legislative structure that relates strongly to
GHG mit-igation: The Integrated Energy Policy
was adopted in 2006.

» Some of its key provisions are:
* Promotion of energy efficiency in all sectors
* Emphasis on mass transport

» Emphasis on renewables including biofuels
plantations '

» Accelerated development of nuclear and
hydropower for clean energy

» Focused R&D on several.clean energy related
technologies

1. The Rural Electrification Policy, 2006
It promotes renewable energy technologies
where grid connectivity is not possible or cost-
effective. The.-New and Renewable Energy
Policy, 2005, promotes utilization of sustainable,
renewable energy sources, and accelerated
deployment of renewables through indigenous
design, development and manufacture.

» The National Environment Policy, 2006, and the
Notification on Environment Impact Assessment
(EIA), 2006, reform India’s environmental
assessment regime. A number of economic
activities are required to prepare environment
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“impact assessments, and environment
management plans, which are appraised
by regulatory authorities prior to start of
construction. The EIA provisions strongly

. promote environmental sustalnablhty

Several other provisions

> Itrelates to reforming energy markets to ensure
that energy markets are competitive, and energy
prices reflect true resource costs. These include:
- “Electricity Act 2005, Tariff Policy 2003, Petroleum
& Natural Gas Regulatory Board Act, 2006, étc.

> The provisions taken together are de81gned to:

Ky . Remove entry barriers and raise competmon

" in exploration, extraction, conversion,
‘transrmssmn and dlstnbutron of pnmary
and secondary energy

-~® . Accomplish price reform, through full
.competition at point of sale
f'_l_'Promote tax reform to promote optrmal
~ ‘fuel choices
* Augment and diversify energy  options,
- ... -sources and energy infrastructure ..
e Provide feed-in tariffs for: renewables
""" (solar, wind, biomass cogeneration): - -
e Strengthen, and where applicable,
introduce independent regulation -

19.5.INTRODUCTION OF . .
LABELLING PROGRAMME
FOR APPLIANCES

» - Anenergy labellmg programme for apphances
was launched in 2006, and comparative
star-based labelling has been introduced
for fluorescent tube- hghts, air condltloners,

_ refrlgerators, and dlstrlbuhon transformers

» The labels provide information about the
energy consumption of an appliance, and thus
enable consumers to make informed decisions:

The Bureau of Energy Efficiency has made it

mandatory for refrigerators to display energy
efficiency label and is expected to do so for air
conditioners as well. The standards and labelling
pro~gramme for manufacturers of electrical
appliances is expected to lead to significant
savings in electricity annually.

:iijo'you know?"

n 23 01.95 adopted.
‘ ‘ptember as the:
n of the Ozone’

of the Montreal
eplete the Ozone
ptember, 1987/

19.6. ENERGY CONSERVATION

>

19.6.1. Green Building

»

BUILDING CODE

An Energy Conservation Building Code (ECBC)
was launched in May, 2007, which addresses
the design of new, large commercial buildings
to optimize the buildings’ energy demand
based on their location in different climatic
zones. Commercial buildings are one of the
fastest growing sectors of the Indian economy,
reflecting the increasing share of the services
sector in the economy.

Nearly one hundred buildings are already
following the Code,.and compliance with the
Code has been incorporated into the mandatory
Environmental Impact Assessment requirements
for large buildings.

It has been estimated that if all the commercial -
space in India every year conform to ECBC
norms, energy consumption in this sector can
be reduced by 30-40%.Compliance with ECBC
norms is voluntary at present but is expected to
soon become mandatory.

Buildings are one of the major pollutants that
affect urban air quality and contribute to climate .
change.

Human Habitats (Buildings) interact with the
environment in various ways. Throughout their
life cycles, from construction to operation and then
demolition, they consume resources in the form
of energy, water, materials, etc. and emit wastes
either directly in the form of municipal wastes or
indirectly as emissions from electricity generation.
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» Green building is the essence of which would

be to address all the pollution related issues of a
building in an integrated and scientific manner.

A green building depletes as little of the natural
resources during its construction and operation.

The aim of a green building design is to:

e Minimize the demand on non-renewable
resources and maximize the utilization
efficiency of these resources when in use, and

* Maximize reuse and recycling of available
resources

e Utilization of renewable resources.

It costs a little more to design and construct a
green building.

However, it costs less to operate a greenbuﬂdmg
that has tremendous environmental benefits and

provides a better place for the occupants to live
and work in.

It maximizes the use of efficient building
materials and construction practices; optimizes
the use of on-site sources and sinks by bio-
climatic architectural practices; uses minimum
energy to power itself; uses efficient equipment
to meet its lighting, air-conditioning, and other
needs; maximizes the use of renewable sources
of energy; uses efficient waste and water
‘management practices; and provides comfortable
and hygienic indoor working conditions.

It is evolved through a design process that

' requires all concerned (the architect and landscape
designer and the air conditioning, electrical,
plumbing, and energy consultants) to work as a
team to address all aspects of building and system
planning, design, construction, and operation.
They critically evaluate the impacts of each
design decision on the environment and arrive at
viable design solutions to minimize ‘the negative
impacts and enhance the positive 1mpacts on the
environment.

In sum, the following aspects of the}‘bmldmg

design are looked into in an mtegrat
a green building;:

¢ Building system desxgned in a Way to
efficiently use HVAC (heating ventilation
and air conditioning), hghtmg, electncal
and water heating.

* Integration of renewable energy sources to
generate energy onsite. '

Assessment (GRIHA)

» GRIHA is a Sanskrit word meaning - ‘Abode’.

» GRIHA has been conceived by TERI and
developed jointly with the Ministry of New and
Renewable Energy, Government of India.

» The green building rating system devised by
TERI and the MNRE is a voluntary scheme.

Objective

> Theg prxmary ob]ectxve of the rating system is to
help design green btiildmgs and, in turn, help
evaluate the ‘greenness’ of the buildings.

Aim

» The rating system aims to achieve efficient
resource utilization, enhanced resource
efficiency, and better quality of life in the
buildings.

Rating Tool

» GRIHA is a rating tool that helps people assess

* Selection of ecologically sustainable
materials (with high recycled content,
rapidly renewable resources with  low
emission potential, etc.) for Water and
waste management.

¢ Indoor environmental quality (maintains
indoor thermal and visual comfort and air

quality)

19.6.2. Green Rating for Integrated Habitat

the performance of their building against certain
nationally acceptable benchmarks and is suitable
for all kinds of buildings in different climatic
zones of the country.
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: -Gc'n.ng by the old adage ‘what gets measured,
gets managed’, GRIHA attempts to quantify

aspects such as energy consumption, waste
generation, renewable energy adoption, etc. so
as to manage, control and reduce the same to

_ the best possible extent.

It will evaluate the environmental performance
of abuilding holistically over its entire life cycle,

thereby prov1dmg a definitive standard for what

constitutes a “green building'.

“The rating system, based on accepted energy

and environmental principles, will seek to-strike
a balance between the established practices
ahd emerging concepts, both national and

' . international.

' The guidelines/criteria appraisal may be revised
‘every three years to take into account the latest

sciéntific developments durmg this period.

The ba31c features

>

\

The system has been developed to help ‘design

-.and evaluate’ new buildings (buildings that are

still at'the inception stages).
A building is assessed based on its predicted

_ 'performance over its entire life cycle mceptlon
“ through operation.

The stages of the life cycle that have been

~identified for evaluation are:

e Pre-construction stage (intra- and inter-site -

“issues like proximity to public transport,
type of soil, kind of land, where the

- property is located, the flora and fauna on

. the land before construction activity starts,
the natural landscape and land features).

**  Building planning and construction stages

_(issues of resource conservation, and
reduction in resource demand, resource
utilization efficiency, resource recovery and
reuse, and provisions for occupant health
.and well being). The prime resources that

. -are considered in this section are-land,
water, energy, air, and green cover.

. * Building operation and maintenance stage

(issues of operation and maintenance of
building systems and processes, monitoring
‘and  recording of energy consumption,
and occupant health and well being, and

also issues that affect the global and local
" environment).

Rating system

P

Y
»”

GRIHA rating systerﬁ consists of 34 criteria
categorized under 4 categories.

They are

Site Selection and Site Planning,

N

Coeonservation and efficient utilization of
resources,

o)

3. Building operation and maintenance, and
4. Innovation points.

Eight of these 34 criteria are mandatory, four are
partly mandatory, while the rest are optional.
Each criterion has a number of points assigned
to it.

It means that a project intending to meet the
criterion would qualify for the points. Different
levels of certification (one star to five stars) are
awarded based on the number of points earned.

The minimum points required for certification
is 50.

The Beneﬁts

>

On a broader scale, this system, along with
the activities and processes that lead up to it,
will benefit the community at large with the
improvement in the environment by reducing
GHG (greenhouse gas) emissions, reducing
energy consumption and the stress on natural
resources.

Some of the benefits of a green design to a
building owner, user, and the society as a whole
are as follows:

* Reduced energy consumption without
sacrificing the comfort levels

e Reduced destruction of natural areas,
habitats, and biodiversity, and reduced soil -
loss from erosion etc.

e Reduced air and water pollution (with
direct health benefits)

¢ Reduced water consumption

¢ Limited waste generation due to recycling
and reuse

zl
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¢ Reduced pollution loads
¢ Increased user productivity
¢ Enhanced image and marketability

“The challenges
>

The Indian building industry is highly de-
centralized with people and/ or groups engaged
in design, construction, equipment provision,
installation, and renovation working together.
Each group may be organized to some extent,
but there is limited interaction among the

- groups, thus disabling the integrated green

design and application process.

- Hence, itis very important to define and quantify

sustainable building practices and their benefits.

It is also important to separate the role of
different participants in ensuring that the
building consumes minimal resources over its
entire life cycle and leaves behind a minimal
environmental footprint.

It has derived useful inputs from the upcoming
mandatory voluntary building codes/guidelines
being developed by the Bureau of Energy
Efficiency, the Ministry of Non-Conventional
Energy Sources, MoEF (Ministry of Environment
and Forests), Government of India, and the
Bureau of Indian Standards.

. 19.7.ENERGY AUDITS OF LARGE

INDUSTRIAL CONSUMERS

In March 2007 the conduct of energy audits was
made mandatory in large energy-consuming
units in nine industrial sectors. Thes¢ units,
notified as “des-ignated consumers’
required to employ “certified energy managers”,
and report energy con—sumption and energy
conservation data annually. = ° '

-19.8.MASS TRANSPORT-
» The National Urban Transport Policy emphasizes

extensive public transport facilities and non-
motor-ized modes over personal vehicles. The

expansion of the Metro Rail Transportation
System in Delhi and other cities {Chennai,
Bangalore, Jaipur, etc) and other mass transit
systems, such as the Metro Bus project in
Bangalore, are steps in its implementation.
The state government of Maharashtra recently
announced that it will impose a congestion tax
to discourage the use of private cars in cities
where it has created “sufficient public trans—port

capacity”.

19.9.CLEAN AIR INITIATIVES

»

>

>

In urban areas, one of the major sources of air
pollu—tion is emissions from transport vehicles.-

Steps taken to reduce such pollution include

(i) introduction of compressed natural gas
(CNG) in Delhi and other cities;

(ii) Retiring old, polluting vehicles; and

(iii) Strengthening of mass transportation.

Some state governments provide subsidies for
purchase and use of electric vehicles. For thermal
power plants; the installation of electrostatic
precipitators is. mandatory. In many cities,
polluting mdus’gnal umts have elther been closed

The Bureau. of Ehergy efﬁciency has introduced
“The Bachat Lamp Yojana”, a programme under
which households may exchange incandescent
lamps for CFLs (compact fluorescent lamps)
using clean devel-uopment mechanism (CDM)
credits to equate pur-chase price.

Some states have made mandatory the
installation of solar water heaters in hospitals,
hotels and large government and commercial
buildings. Subsidy is provided for installation
of solar water heaters in residential buildings.
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19.11.PROMOTION OF BIOFUELS

» The Biodiesel Purchase Policy mandates
biodiesel procurement by the petroleum

industry. A mandate on Ethanol Blending of

Gasoline requires 5% blend-ing of ethanol with
gasoline from 1st January, 2003, in 9 States and
4 Union Territories. '

19.12.INDIAN SOLAR LOAN
PROGRAMME

» In April 2003, the United Nations Environment
Programme (“UNEP”) initiated a, three-year
Programme, credit facility:in Southern India to
help rural households fmance the purchase of

~ Solar Home Systems. ’

» Canara Bank and Syndicate Bank, along with
their eight associate Regiohal Rural Banks,
partnered with UNEP to establish and run
a Loan Programme through their branch
offices across Karnataka State and part of the
neighbouring Kerala State.

> Inaddition to providing financial support in the

*© form of interest rate subsidies for borrowers,
UNEDP provides assistance with technical issues,
vendor qualificationand other activities to develop
the institutional capacity for.this type of finance.

19.13.NATIONAL INITIATIVE
ON CLIMATE RESILIENT
AGRICULTURE (NICRA)
» The ICAR has launched Natron_al Initiative on
Climate Resilient Agriculture“ (NICRA) during

2010-11 with an outlay of Rs 350 crores for the
XU Plan '

> This initiative will primarily enhance the
resilience of Indian Agriculture covermg crops,
livestock and fisheries.

19.13.1.0bjectives
> To enhance the resilience of Indian agriculture

covering crops, livestock and fisheries to
climatic variability and climate change through

A\

Project Components

»

Strategic Research

» The strategic research has been planned at

»

development and application of improved .
production and risk management technologies

To demonstrate site specific technology packages
on farmers’ fields for adapting to current climate °
risks

To enhance the capacity building of scientists
and other stakeholders in climate resilient .
agricultural research and its application.

Both short term and long terms outputs are
expected from the project in terms of new and
improved varieties of crops, livestock breeds,
management practices that help in adaptation
and mitigation and inputs for policy making to
mainstream climate resilient agriculture in the
developmental planning. The overall expected
outcome is enhanced resilience of agricultural
production to climate variability in vulnerable
regions.

The project is comprised of four components.

1) Strategic research on adaptation and
mitigation

2) Technology demonstration on farmers
fields to cope with current climate
variability

3) Sponsored and competitive research grants
to fill critical research gaps

4) Capacity building of different stake holders

leading research institutes of ICAR in a network
mode covering crops, horticulture, livestock,
natural resource management and fisheries
sectors.

To begin with, the project is focusing on crops like
wheat, rice, maize, pigeonpea, groundnut, tomato,
mango and banana; cattle, buffalo and small
ruminants among livestock and both marine and
freshwater fish species of economic importance.

The major research themes are:

*  Vulnerability assessment of major producl:ion
zones

» Linking weather based agro-advisories to
contingency planning

* Assessing the impacts and evolving
varieties tolerant to key climatic stresses
(drought, heat, frost, flooding, etc.) in
major food and horticulture crops
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* Continuous monitoring of greenhouse
gases in open field conditions in major
production systems

* Evolving adaptation and mitigation strategies
through enhancing water and nutrient use
efficiency and conservation agriculture

¢ Studying changes in pest dynamics,
pest/pathogen-crop  relationships  and

emergence of new pests and pathogens

under changing climate

* Adaptation  strategies in livestock
through nutritional and environmental
manipulations

* Hamessing the beneficial effects of
temperature in inland and marine fisheries
through better. understanding of the
spawning behaviour.

» Seven major research institutes of the ICAR will
work in unison to evolve coping technologies
with Central Research Institute for Dryland
Agriculture (CRIDA), Hyderabad as the lead
centre.

» Best-bet and cost-effective technologies to cope
with climate variability will be demonstrated on
farmers’ fields in 100 most vulnerable districts
of the country.

» The technologies include rain water harvestmg
and its judicious use, in-situ moisture
conservation, drought management strategies,
seed and fodder banks, timely and precision
agriculture, effective agro-advisory system
using Information Communication Technology
kiosks.

» Small and marginal farmers in rain-fed, coastal
and hill areas will benefit more in view of the
focused attention in these. regions

> Capac1ty bu1ld1ng of scientists in frontier areas
is another core activity of the project.’

» To prepare all stak holders to face challenges
mul’ﬂ-pronged awareness gener "tlon programs
on issues of climate ¢hange are planii

19.14.BSE-GREENEX

» The BSE-GREENEX Index is a veritable first step
in creating a credible market based response
mechanism in India, whereby both businesses
and investors can rely upon purely quantitative
and objective performance based signals, to
assess “carbon performance”.

»

gTrade Carbon Ex Ratings Services Private
Limited (gTrade) is a company based in India,
which has co-developed the BSE-GREENEX
Index in close association with the BSE.

Index Description

»

The BSE-GREENEX Index includes the top 20"
companies which are good in terms of Carbon:
Emissions, Free-Float Market Capitalization.
and Turnover.

The Index is a Cap Weighted Free-Float Market

Capitalization weighted Index comprising from

the list of BSE<100 Index.

The Index has been back-tested from 1stOctober,
2008 (Base Date) with the base index value of
1000.

The Index is rebalanced on a bi-annual basis i.e.

end of March and September quarters.

The September quarter review will be based on |
the fresh set of carbon emission numbers and
the March quarter review will be based on the

existing carbon emission numbers but latest
fmanc1a1 data. v o
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19.15. 24 OTHER “CRITICAL INITIATIVES”

» In addition, India has 24 other “Critical Initiatives” in the anvil, for which detailed plans and an
institutional framework is being prepared

Type Initiative

Energy Efficiency in Power Generation | Super critical technologies

Integrated Gasification Combined Cycle (IGCC)
Technology | Natural Gas based Power Plants

Closed Cycle Three Stage Nuclear Power Programme
Efficient Transmission and Distribution

Hydropower
' Other Renewable Energy RETs for power generation
Technologies Programmes Biomass based popup generation technologies

Small scale Hydropower

Wind Energy

Grid connected systems ‘

RETs for transportation and industrial fuels

Disaster Management Response to| Reducing risk to infrastructure through better design
Extreme Climate Events

Strengthening communication networks and disaster management
facilities

Protection of Coastal Areas ' ‘Undertake measures for coastal protection and setting up Early
| Warning System

/D_evelopment of a regional ocean modelling system

High resolution coupled ocean-atmosphere variability studies in
tropical oceans

Development of a high-resolution storm surge model for coastal
regions

Development of salinity-tolerant crop cultivars
Community awareness on coastal disasters and necessary action;
Timely forecasting, cyclone and flood warning systems

Enhanced plantation and regeneration of mangroves and coastal
forests

Health Sector ‘ ‘ Provision of enhanced public health care services and assessment
‘ of increased burden of disease due to climate change
Creating appropriate capacity at | Building capacity in the Central, State and other at the local level

different levels of Government to assimilate and facilitate the implementation of the activities of
' ‘1 national plan
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