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Join One Year Job Oriented
Bharatiya Vidya B
1 YEAR DIPLOMA AFTER 12th

MAKING -AFM

Nimation Industry, TV
Channel for Graphics, Animation and

special Effects, work on Freelance
basis with any Production House,
Architect, Builder or Ad Film Maker.

VIDEO CAMERA AND LIGHTING - CMR

To work as a Cameraman with any TV
Channel and Production House. Can

eelance Cameraman or
can start business of Videography.

ONIC MEDIA (RJ/VJ) - EMD
To work as a Vide

0 Jockey (VJ), Radio

\| Jockey (RY), Tv Presenter, Assistant in

Channel and Tv Production House.
Can work as Fre

elance TV Artist,
SIONAL PHOTOGRAPHY - PHT
To work as a Photographer in Newspaper,
Magazine, Advertising Agency etc. Can
start his/her

own business of Studio,
Photography Shop and Freelance work.

Promoting Education,
and Moral Values sin

CAREER IN TELEVISION

Professional Di
havan's Film, TV & Ani

Bharatiya Vidya

avarn

Art, Culture
ce 1938

ploma Course 3t
mation Studies
1 YEAR PG DIPLOMA LEAD)

DIO & TV JO

NG TO M.A,

URNALISM - RT
To work as TV Journalist, Reporter
News Reader, TV Anchor, !

- TVP

eraman,

} el.
DIRECTION & SCRIPT WRI
TV Channel, Production House or
To work as Tv Producer, cam
assignment basis.
1
producs marsmaab, ear students collectively

tP "‘ \ Researcher,
@‘ Content Writer, roduction
; q Executive, Voice Over Artist etc,
2 with any TV News Chann
TING - DRS
~~~ |To work as TV Director, Script writer,
~ Researcher, Voice Over Artist with any
& Radio station. Can start business of Tv
Production from home.
RADIO & TV PRODUCTION
video editor, sound recordist with any
TV channel or production house, Can
work as a freelance producer on
*x 10° REASONS'TO JOINIBVBETS *
- BEST PRACTICAL TRAINING in full [
and ComtCiCAL TF Evell:qu in fully equipped TV Studio
Video Projects.
BVBFTS education policy is 'LEARNING By DOING’ and
coursecurnculum|s'lndustry0ricnled'.

2,

VIDEO EDITING & SOUND REC. - EDT
To work as a Video Editor with any Tv
Channel and Production House. Can
work as a Freelance Video Editor or can
setup Video Editing Studio at home.

- EXCELLENT PLACEMENT RECOR
Film Studio in Delhi and Mumbai h

trained at BVBFTS

- Most AFFORDABLE FEE g
installments.

- INTERNSHIP IS PROVIDED t
helpsthemto getearly placementin the industry,
. Annual STUDY TOUR organized to boost-24 hour

D. Every TV Channel and
as working professionals

tructure. Fee is payable in four

0 almost every student which |

ACTING FOR TELEVISION - ACT
: Can take up assignments as TV Actor
with  Production Houses and Private
Film Makers. Can work as a TV Presenter,

Anchor and Freelance TV Artist.

Classes on Every Sunday. Learn Digital
Photography, Video Camera handling &
TV Production with practicals, to work in
TV Channel or start your own business.

COMPUTER APPLICATION SCA
= Classes once in a week. Learn one to one
: on Computer - Graphics, Multlmedlg,
Video Editing etc. to make career in
Computer. Duration - 3 to 9 months.

23333

Bharatiya Vidya Bhavan was established in 1938 as a Trust, Education So

services rendered, the Bhavan has been. regognised_as an
recipient of ‘Communal Harmony Award', 'Rajiv Gandhi Award

S

‘Institute of National Eminence' by Govt. of India an

| R or d hours working |
capability, communication skill and team spirit.
- Annual COMMUNITY DEVELOPMENT programme is

organized within villages of Uttarakhand to see Real India |}
andunderstand needs of RealIndians. Ta

. Value Based Education to make
BVBFTSprovidestrainingin LIFEMANAGEMENT.

. Bharatiya Vidya Bhavan is very REPUTED ORGANIZATION, |
with more than B0 years of existence, Y

10. CONVENIENT LOCATION near Mandi House Metro Station,

ood Human being. |

- O

ADMISSION THROUH ETRANCE TEST
BHARATIYA VIDYASBHAVAN
Film, TV & Animation, (BVBETS), § '

K.G.Marg;, New'Delhi-110001!| i
Nearest Metro Statiof :'Mandi House |

avint® Fil
Tel: 011-23389449 /23388021 %L‘n !
Apply on-line - www.b"lbfts .com | SN

ciety and Non-profit Organisation, For
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~
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Meeting Future Energy Needs’

S ustainable and renewable energy sources are a crucial strategic national
resource. Creating environment friendly development programmes is one = YO A NA

of the most challenging tasks for most modern governments.  Harnessing J |
sustainable energy resources becomes important while planning for energy | 5

’

S TIRE - CR- . M [iE Harnessing Sustainabi
programmes. And hence, meeting the nation’s energy requirements is high ;

on the agenda of any government. Renewable energy sources contribute to a

gy g s St
—_—

nation’s sustainable growth trajectory, in addition to protecting the environment,
promoting investment and conserving ecology.

India. like most other countries, has a very high dependence on fossilized fuels
for its energy requirements. The other major energy source is coal. It is generally
accepted that fossilized fuels are liable to be exhausted as they are not replenishable.
And, thermal plants are highly polluting. At the same time, the need for energy is
increasing at an alarming rate. Whether it is industrial energy, household energy
or vehicular energy, the demand is more than the capacity. Hence the need of the
hour is increased energy supply, which is replenishable and at the same time does
not damage the environment.

India’s Intended Nationally Determined Contributions centre around promotion of clean energy, especially
renewable energy; enhancement of energy efficiency; safe, smart and sustainable green transportation network;
abatement of pollution and India’s efforts to enhance carbon sink through creation of forest and tree cover. Solar
energy, bio-gas, geo-thermal energy and ocean energy are some clean energy sources that may help mitigate the
ill-effects of environmental pollution. While energy harnessed from oceans is still in a nascent stage in India, geo-
thermal energy seems a more viable renewable energy technology that has the potential to provide clean energy for
both electric power production and direct heat applications.

Bio-gas as an energy source can be a boon to rural India. Bio-gas energy can not only case the energy situation in
rural areas but also ensure waste recovery — both agriculture waste and dairy waste.

Other more well-known energy sources, like solar and wind energy are in use in some parts of the country. But financing
renewable sources is a major issuc . Financial assistance in the form of low-interest rate, long-term loan guarantees are
some available means of addressing the high capital costs of creating renewable energy sources. Institutional finance
is also one way of solving this problem.

As on date, India is heavily dependent on imported oil and gas as well as coal to meet its energy requirements. But
concerted efforts are on, at the same time, to harness renewable energy sources and so that India is able to honour its
commitments as per the Paris Accord on Climate Change.

i
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TECHNOLOGY.ENHANCEMENT FOR EFFICIENCY.

Energy Efficiency is the Key for
Sustainable Development

o Indiathe electnfication
of hotseholds has taken
place on & massive ccale
and demnand for encriy
han increased, One of
the key reasons for this
has heen the groving population,
Another, is the enormons increase in
energy Inensive ceonomic activities,
As Whe conventional sources af energy
are reducing and the rencwable
sourees are under developing phase,
bnproving energy efficiency at all
fevels of the energy spectrum s the
cont-elfective and quick solubon 1o
address this problem,

There is a direct relation between
encrpy, environment and sustainable
development. A country seceking
sustainable development ideally
must utilize only those energy
resources which have minimal
envirommnental impact. Some of the
concerns reparding the limitations
imposed on sustainable development
by environmental cmissions and
their negative impacts can in part be
overcome through inereased energy
clficiency. The govermment, through
Nationally Determined Contributions
has aimed to reduce emission intensity
of GDIP 1o 33-35 per cent below what
it wias in 2005 by 2030, [However, to
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Abhay Bakre

Consumer appliances are one
of the important areas of
energy consumption. Daily

houschold electronic appliances
like AC, Microwave, Washing

Machine etc., are included in this
sactor. A lot of initiatives are

heing taken to reduce the energy

consumption and to enhance the

technology for energy efficiency

in consumer durable
sector.
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[ author 1s Director General, Butenu of Piery Ellielency,
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o Consumer applinnee
Industelnl Sector

Industiinl sector continues to he
the highest energy consuming domain
where encrgy conserviation wog)y
play @ vital tole There 1s nlso huye
potential for encrpy conservinhion g
technology enhancement lorellicieney
- key intensive mdosties: Wity
ol eneegy efliciency IMPIOVemeny,
Burean of Fnergy 1lliciency ATTHE
L& implementing Perform, Achjeye
ond Trade (PAT) scheme under yhye
Naticnal Mission for I nhance Inergy
Fmiciency (NMEEL).

Perform Achleve nnd Trade (PAT)

Iis i Ik‘[!!llilltll_\' mstroment to
reduce specific CHerEy consumption
inenergy intensive mdusties, with an
nssociated market bused mechamsm to
enhance the cost eNechveness through
certification of excess cnergy saving
which can be traded. PAT cyele- |
had 478 DC*s covenng total & sectors
Including Aluminum, Cement. Chlor-
Alkali, Fertilizer, fron & Steel, Paper
& Palp, Thermal Power Plant, Textile,
which were mandated to reduce their
specific energy consumption (SEC)
i-e.energy used per unit of production.
Overall, the SEC reduction targets
envisaged o secure an energy saving
ol 6.686 million tonne of o1l equivalent
(mtoe). The implementation of PAT in
designated ndustries has led to energy
saving o) 867 MTOL in year 2015
which 15 about 125 per cent of total
primary energy supply to the country
inthe “firsteyele™, This energy saving
also translates into mitgating about 31
million tonne of CO, emission,

The energy savings of the
Designated Consumers (DCs) of
PAT Cycle-1 have been converted to
ttadable Energy Saving Certificates
(ESCents). About 38.25 lakh ESCerts
had been issued to 306 designated
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consumers while 110 Designated
Consumers have to purchase about
I4.25 Takh Tor their compliance. The
total volume of ESCerts traded by
2018 was about 12,98 lakhs resulting

nto a business of about INR 100
Crores,

The “second cycle™ of PAT was
notified in March, 2016 covering 621
DCs from 11 sectors which include
eight existing sectors and three new
sectors, viz, Railways, Refineries and
DISCOMs. PAT in its second cycele
seeks 10 achieve an overall cnergy
consumption target of 8.869 MTOE.
Since PAT scheme is currently based
onarolhng eycele i.e. inclusion of new
sectors/designated consumers every
year, the “third cyele™ of PAT was
notified in March 2017 and it seeks to
achieve an overall energy consumption
reduction of 1.06 MTOE for which SEC
reduction targets have been assigned to
116 DCs [rom six energy intensive
sectors. Targets for the “fourth cycle”
ol PAT have been notified in March
2008 under which 109 DCs have been
notified from existing sectors and two
new sectors e, Petrochemical and
Commercial Buildings (Hotels) with an
overall SEC reduction target ol'0.6998
million tonne of oil equivalent. At
presenttotal 956 designated consumers
belonging 1o 13 energy intensive
sectors are under PAT cycles-II, 111,
IV and V undergoing implementation
of energy efficiency projects to achieve
the assigned targets.

Real Fstate Sector

The Bureau of Energy Efficiency
(BEE) envisages a phased approach
for developing an energy conservation
code for the residential sector.
The idea is to create a simple and
implementable code focusing on
building envelope which can be
integrated with the existing building
codes and bye-laws.

Thedesign of the building envelope
will have a direct impact on:

¢ Heat conduction through the
roof, opaque wall and glazed
windows

* Solar radiation gains through
glazed windows

e  Natural ventilation
s Day-lighting

The real estate sector consumes
over 30 per cent of the total electricity
consumption in India annually and is
second only to the industrial sector
as the largest emitter of greenhouse
gases; of which around 75 per cent is
used in residential spaces.

The building envelope thus will
impact both the thermal comfort as
well as electricity used for space
conditioning. In this context, BEE
has two programs (1) Eco Samhita,
Energy Conservation Building
Code for Residentizl Buildings, and
(2) Labelling for Energv Efficient
Homes.

YOJANA May 2019
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Eco Samhita (Energy Conservation
Building Code for Residential
Buildings)

The Eco-Niwas Samhita (Part
[: Building Envelope) awms o
sel minimum building emvelope
performance aandards to hmit heat
gains (for cooling dominated climates)
and to it heat [oss (For heating
dominated chmate) as W ¢l as lor
ensuring adequate natural venulation
and day lighting. The codes apphicable
to all residential use buildimg projects
built on plot area = 300 m-. The code
has been developed with special
consideration for its adoption by the
Urban Local Bodies (UL Bs) into
building bylaws. This stratepy enables
most of the new urban housing stoek to
be brought into the net for capturing the
opportunities and the benefits of energy
efficiency in residential buildings.

The Part | — Building Envelope
Design is the first component of the
Eco-Niwas Samhita, Building Code
for Residential Buildings. lts carly and
immediate introduction was aimed at
improving the construction and design
of new residential building stock, as
it is being built currently and in the
near future, to significantly curtail
the anticipated energy demand for
comfort cooling in times to come.
This critical investment in envelope
construction and design made today
will reap the benefits of reduced GHG
emissions for the entire lifetime of the
buildings.

The code is designed in a simple-to-
apply format, requiring only arithmetic
tabulation based on the architectural
design drawings of the residential
buildings. This will be usable by
architects as well as engineers and
will not require any specialized skills
or simulation software. This also
enables the Code to be readily adopted
in the building bylaws and regulatory
instruments such as Environmental
Clearance for Large Projects.

Labelling Programme for Energy-
Efficient Homes

To enable consumers 1o
compare building performances

YOJANA May 2019
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Market Transformation for Energy Efficiency in housing sector

This s expected to save substantial
cnergy through improving energy
clliciency to houses nationwide. The
estimated energy saving potential
through proposed labelling program is
around 388 BU by the year 2030.

In conjunction with this, the
programme also brings up various
ancillary benefits:

e [t shall act as an embryo to
stimulate the larger energy-cflicient
materials and technologics market.
To scek the energy elliciency
label, customers shall demand
energy ellicient building materials
which in turn, would give enough
impetus to suppliers to produce
the same.

e  After the implementation of the
labelling mechanism, the housing
value chain would encourage an
additional set of professionals to
expedite the complete process of
residential label granting. This
way. the labelling regime shall
also be a stimulant for the Indian
job market.

e It will also motivate material
manufacturers to invest in energy-
eflicient material manufacturing
in India.

e Labelling mechanism shall cause
a reduction in energy bills. This
will empower individuals with
a greater disposable income that
can be consumed at other avenues,
saved for future contingencies or

Consumer \ppliances

Consumer appliances are one of the
Important areas of encryy consunmiption
Daily houschold electronic appliances
ke AC, Microwav e, Washing Machine
ete. are included 1n this sector A lotof
intiatives are being taken to reduce the
energy consumption and to enhance
the technology for energy ctliciency
in consumer durable sector.

Burcau of Energy Elficiency (BEE)
has been promoting energy conservation
through optimum temperature settings
for Air Conditioners. According to the
study of BEE, one degree increase
in the AC temperature setting results
in saving of 6 per cent of clectneity
consumed. 24-26 degree Celsius
default setting has been recommended
by BEE for energy savings and also to
reduce greenhouse gas emission.

Measures to promote advancement
of technology and energy cfliciency
in Microwave Ovens which s
becoming a popular household gadget,
are also being taken. Savings of
over 3.0 Billion units of electnicity
are estimated at consumer-end through
adoption of Star Rated Microwave
Ovens and Washing Machines by
2030. This would be equivalent
1o Green House Gases (GHG) reduction
of 2.4 Milhon-ton of CO_ by the year
2030 through these recent initiatives,

d

(E-mail: abhavbakia gmatl com)
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Tapping Sustainable Energy Alternatives

[ 7 hat is sustainable
XX ‘ development?
L U1 Sustainable development
- A is “development that
| 1 meets the needs of

the present without
compromising the ability of future
generations,” which otherwise means
“economic development that is
conducted without depletion of natural
resources,”

India, which became a sovereign
nation, had to develop its agricultural
resources and national infrastructure to
meet sustenance of approximately 330
million people and take the country on
a development trajectory,  Until the
1970s. sustainable development had
never attracted the imagination of the
global community. At the 1972 UN
Conference in Stockholm, the world
body raised concerns for preserving

Accarding to World Health
Organisation, climate
change affects the social and

- environmental determinants
of health — clean air, safe
drinking water, food security
- ond shelter. Between 2030 and
2050, climate change is expected
‘to cause approximately 2,50,000

- additional deaths every year
from malnutrition, diseases
like malaria, diarrhoea and
heat stress. Its cost to health
is estimated to he between 2-4
billion US dollars q year by 2030,

The author is Executive Editor, Indi

and enhancing the environment and
its biodiversity 10 ensure human
rights for a healthy and productive
world. The developing countries,
including India, argued that their
priority was development, whereas
the developed countries made a case
(o bring environmental protection and

conservation in the forefront of global
agenda,

an Science Journal,

N Bhadran Nair

Ancient Indians ha practised
to live in harmony with nature

worship ol nature and its creations

has its roots i this doctiine. Toweyer,
over the ages, we have plundered
our natural resources, witl seant
regards o s Sustuimability, \We
lorgot the dictum of ouy forelathers
that he present pene

ration is only
acustodian of he

natural resonreey
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and has the responsibility to pass it
on without depleting it to our future
generations.

As India raced 1o catch up with
the developed world, it was caught
in a vortex to bring d—:\'eIOpment and
energy security for self-sufficiency,
Atthe same time, it could seamlessly
join the environment bandwagon,
a5 prolection of nature was in our
national DNA.

India has joined hands to fight
against’ global warming and climate
change and brought in responsible
changes in its development doctripe
and energy generation and usage to
bring down its contribution 10 global
warming. In fact, today, India is ar the
forefront of global campaign against
these phenomena.

India’s energy Tequirement
is being met primarily from
conventional sources, like coal and
oil. But with worldwide concern
over the impact of fossil fuel on
climate and globa) warming, India
decided 1o tap alternatives that

contribute less carbon emissions 1o
the atmosphere.

Globally, there is a realisation
on the need 10 move fast to find
solutions to arrest climate change,
which would trigger more intense
storms, dangerous heat waves, more
frequent and longer-lasting droughts
and rising seas. It also has a direct
effect on food production, livelihood,
health and environment.

According to World Health
Organisation, climate change affects the
social and environmental determinants
of health - clean air, safe drinking water,
food secunity and shelter. Between 2030
and 2050, climate change is expected
to cause approximately 2,50.000
additional deaths every year from
malnutrition, discases like malaria,
diarthoea and heat stress. Its cost to
health is estimated to be between 24
billion US dollars a year by 2030.

Since climate change is the
defining issue of the present times,
the world body has taken the initiative

—— . _ e
|

—

India is a signatery to the
landmark Paris Agreement
on Climate Change, which has
brought all nations to a common
cause to undertake efforts
to combat climate change
through Nationally Determined
Contributions (NDCs)and to |
. strengthen these efforts in the |
| years ahead.

i |

to reduce emissions of greenhouse
gases through better transport, food
and energy-use 1o bring in improved
health, particularly reduced air
pollution.

Indiais a signatory to the landmark
Paris Agreemant on Climate Change,
which has brought all nations to a
common cause to undertake cfforts
to combat climate change through
Nationally Determined Contributions
(NDCs) and to strengthen these
efforts in the years ahead.

Emissions in India were estimated
to have grown by 6.3 per cent in
2018, pushed by strong annual
economic growth of around 8 per
cent, according to receni projections
by the Global Carbon Project. India
was among the four major emitters in
2017 (7 per cent) along with China
(27 percent), the US (15 per cent) and

the European Unign (10 &
The rest of the world contrip, Ceny,
per cent. leq 4

Coal is still the Mainstay In:
cconomy. Though globg) cog nd'a_n
fower than its historicg] high S is
expected to grow iy Indijy dri
by growth in energy CO"Sl;mpl‘
lts GDP and industrial proq,. o™
would continue to drjye EIeCtricli(:“

demand and the expected electricj
generation. "y

India has now e€mbar
mission to bring down th
fossil fuel in its energy
lapping non-conventiop
India being the foundin
International Solar Allja
leverage to switch ove

encrgies and clean-up jts
cities.

ked on g
¢ Share of
basket, by
al Sourceg.
g nation of
nce, has the
I to cleanes
Smog-chokeq

The National Solar Mission
promotes ecologically Sustainab|e
growth, while addressing the
country’s energy security challenge

and contribute to global effort 1o meet
climate change.

India has set an ambitious renewable
capacity expansion programme, with
a projected growth of achieving 40
per cent of its total power generation
from non-fossil fuel sources by 2030,
to meet NDC target. The target would

place India among the world leaders
in renewable energy use,
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If India develops its alternative
and sustainable sources of encrgy,
the country docs not require crude
imports, It has the alternative sources
in abundance as crude substitution,
according to scientists involved in
energy research.

Crude import is @ key factor in
India’s current account deficit (CAD),
which currently is 49 billion dollars
or 1.9 per cent of the Gross Domestic
Product (GDP). The increasing CAD
is a cause of concern for the country
and ifit crosses the threshold of 3 per
cent of the GDP, it would badly affect
the economic stability, '

Besides, India’s import is hugely
affected by the geopolitical situation,
like the threat of sanctions by the
United States on imports from Iran,
the second biggest supplier of crude
to India,

Another technology that has been
unveiled by Indian scientists is for
conversion of sewage into biofucls.
A sewage treatment plant (STP)
Jaunched in Delhi would convert 10
lakh litres of sewage into three tonnes
of biofuel per day.

India has a huge potential for
producing liquid and gaseous fuels
from biomass. A strategy for gradual
reduction of import dependency has
been initiatied, as the country would
continue to remain vulnerable to
international situations. The strategy
targets to reduce import dependency
by 10 per cent by 2022,

Besides biofuels, India has the
potential to generate green.energy
from Solar, Wind, Geothermal,
Ocean Thermal Energy, which are
all non-carbon options and can
help reduce carbon imports by
demand substitution. Also hybrids
are expected to emerge in the energy
sector like Wind-Solar and Wind-
Solar-Biofuels.

Road transport sector accounts
for 6.7 per cent of India’s Gross
Domestic Product (GDP). Currently,
diesel alone mects an estimated

YOJANA May 2019
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Another major source of
environmental pollution is nuclear
power generation, Nuclear |
plants create 50 per cent more
thermal pollution than fossil
fuel plants, The challenge India
fuces now is to improve energy
access to modern energy at
affordable price in a sustainahle
and responsihle manner without |
. sacrificing economic growth and
socinl development to meet the
aspirations of its burgeoning w
| population.

|

|

72 per cent of transportation fuel
demand followed by petrol at 23
per cent and balance by other fuels
such as CNG, LPG ctc. for which the
demand has been steadily rising.

The domestic crude oil production
is able to meet only less than one fifth
of the demand, while the rest is met
from imported crude. India’s energy
sccurity will remain vulnerable
until alternative fuels to substitute/
supplement petro-based fuels are
developed based on indigenously
produced renewable feedstock.

Though non-conventional
sources of energy are not entirely
without impact on environment,
in comparison, it is the better
option, being the lesser evil. Fossil
fuels—coal, oil, and natural gas—
do substantially more harm than
renewable energy sources by most
measures, including air and water
pollution, damage to public health,
wildlife and habitat loss, water
use, land use and global warming
emissions.

The extraction and utilization of
coal have created a massive impact
on environment with far reaching
consequences. Nearly 65 per cent
of India’s electricity is generated
from thermal power, for which the
feedstock is invariably coal mined
in India. Power generation through

the Boiler-Turbine route results
in atmospheric pollution due to
the release of particulate maltter,
carbon dioxide, sulphur and nitrous
oxides.

The other major energy source i$
oil. Qil pollution is an inescapable
fact of life in the 21st century, when
the teeming millions depend on
oil for various modes of transport.
The process of extraction of oil,
transportation and storage of oil
cause enormous loss to the natural
and human environment. India has set
a target to phase out petrol and diesel
driven vehicles by 2030.

Indian automotive sector is
among the fastest growing industries
in the world. By 2020, it is expected,
the annual demand for passenger
vehicles, commercial vehicles and
two wheelers in the country will
be 46.7 million, turning India into
the third largest vehicle market in
the world.

As per International Energy
Agency (IEA) estimates, globally,
transportation sector accounts for
30 per cent of worldwide energy
consumption and is the second
largest source of carbon dioxide
emission contributing to 20 per cent
of greenhouse gas. India’s National
Mission for Electric Mobility seeks
to mitigate the adverse impact of
economic development, by completely
switching over to electric vehicles by
2030.

Another major source of
environmental pollution is nuclear
power generation. Nuclear plants create
50 per cent more thermal pollution than
fossil fuel plants.

The challenge India faces now
is to improve energy access to
modern energy at affordable price
in a sustainable and responsible
manner without sacrificing economic
growth and social development to
meet the aspirations of its burgeoning
population. a

(E-mail:nbnair9@gmail.com)
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Financing Renewables in India

of lndin, the siocess of
the renewable encrpy
sector wall be voucial
to mecet s Nationally
Determmned Comnlaution
(NDCO) under the Pans
Aprecment and 1ty tranubon tow ands
a sustatnable tuture Inoats NPUCs,
India has committed (o reducing its
greenhouse gas emnsaoas miensity by
3310 38 par ceat helow 2008 levels, and
o achicevimg 40 pet cent ol ity intalled
elecing power capadty Tron non-foas|
sources by M0 Nimulianesusly, India
has set an ambitioas domesue target
of 175 GW of renewable encrgy by
2022, The Natenal Electnanty Plan
2018 reathrms turther expansion o
275 GW by 2027 Undoubtedly, this 1y
significant departure from business as
usual and would entail a new paradigm
with support mechansms, facihitative
policies and access to new technologies
and investment

As part of national effonts, India has
cmbarked on zn intensive renewable
encrgy programme that ¢overs a
basket of applications, including gnd
power, ofl-pnd power, modem cooking
energy, thermal application i industry
and many more Over the period,
renewsble energy has emerged as o
true multi-bencfit system, combiung
ccolopical necessilies with domesuc
prniofities and economic opportunitics
It addrewses the complen challenges
of tnergy secunly, encrgy sccess.
growang energy demand and domeshic

job creation. With 77 GW renewable
energy capacity on ground and 54
GW at different stages of fruttion,
India 1s well on the way to realise the
ambitious target of 175 GW by 2022
The policy landscape tor renewable
energy deployment s ever evolving in
response (o felt needs The renewable
energy projects are mostly being
implemented in the private sector
The steps taken by the government
1o support the renewable energy
sector include fiscal and promonional
incentives, such as capital subsidy,
guidelines lor transparent competiive
bidding process, wainver of Inter State
Transmission System (ISTS) charges
and losses, viabiliy gap funding
(VGE ), standards for deployment of

PO Maithani

rencwables systerm and devices and
permutting boreign Dieect Investment
up to 100 per cent under the automatic
route By the year 2022, the rengwable
power share n the overall electne
installed capacity i cxpected to reach
37 per cent It large hydro 13 included,
the share ot noa-toasl fuel electric
installed capacity i the eleitneity mua
would be around 4% per cent

Over the penod Indis has become

a favourable investment dextination

for rencwables A vanety of investon
finance renewable ot SrEy projecis |
India, 1 luding imatiutions, banks
and regrstered companies [nstmotxonal

investors are cith

n
-
"

private or bilateral and meinlatersl

Over the period, renewoble energy hos emerged os o true multi-benefit system, combining
etologicol necessities with domestic priorities ond eronomic opparfunities It addresses the
complex challenges of energy security, energy occess, growing energy demand and domestic job creatien
With 77 GW renewable energy capatity on ground ond 54 G¥ ot different 1tages of fruitica,

Indio is well on the way to realise the ambiti

ous target of 175 GW by 2022,

The suthor 18 Adviser, Ministry of New and Rencwable Foeryy
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s, Among banks, both private

m,-mulmn.\. ¢ %

sector and puhlu: _SCL‘WT b““.ks are

involved. In :uldumn‘ln registered

companies, venture capital and private

equity investors contribute to equity

investments. Development Banks, like

Indian Renewable Energy Development
Ageney (IREDA), continue to represent
a key source of funds for renewables,
particularly in project finance, The
very hiberal foreign investment policy
allows foreign investors to enter ingo
joint ventures with an Indian partner for
financial and/or technical collaboration
and for setting up of rencwable energy-
based power generation projects.
The Indian renewable energy sector
received approximately US §3.2
billion in the form of Foreign Direct
Investment (FDI) in recent years. A
study report from CEEW, New Delhi
has estimated that the percentage of
FDI in renewables has almost doubled
from its average value of 1.7 per cent
since 2000 to 3 per cent in the year
2017-18 and this trend is expected
to sustain given the ambitious Indian
renewables target. There exist other
provisions such ‘as priority sector
lending status for renewable energy for
loans up to a limit of Rs 150 million
to borrowers for solar, biomass, wind
and micro-hydel power generation and
also for renewable energy based public
utilities like street lighting systems and
remote village electrification.

- Broad estimates suggest that
additional investment in renewable
plants for upto the year 2022 (without
transmission lines) would be about US
$ 80 billion at today’s prices (prices
are declining; so actual would be less).
Further an investment of around US$
250 billion would be required for the
period 2023-2030. Thus, on annualized
basis, investment opportunity for over
USS 30 billion per year is expected
to come up for the next decade and
beyond.

Generally, grants and concessional
finance both play a role in stimulating
renewable energy investment, although
their share is miniscule in total finance
space in India, At present, concessional
finance is mainly for strengthening
transmission and distribution networks

16

and solar roof top sectors. KW,
Gcrmuny's concessional line of credit
for Green Energy Corridor Project;
Warld Bank, Asian Development Bank
and New Development Bank for the
solar roof top projects: and European
Investment Bank (EIB) for financing
renewables are on-going examples.
As such, India’s financing landscape is

largely represented through mixture of

equity and non-recourse debt as private
sector dominates in renewable energy
financing,

Notwithstanding, Venture Capital
(VC) and Private Equity (PE)
investments are also growing, albeit
slowly. From the year 2017 onwards
some of the wind companies have
been successful in raising funds to
expand their operations. Greenko
Energy, an independent power producer
based in Hyderabad, have raised US
3155 million in PE expansion capital
from GIC, the sovereign wealth fund

of Singapore and the Abu Dhabi

Investment Authority. In addition, Hero

The National Solar Mission has
provisioned PSM for ensuring
payment to the developers in case
the distribution company falters in
payment. Putting in place a well-
structured PSM helps in lowering
the off-takers risk and increasing
investment attractiveness.

Future Energies, an independent power
producer company has raised US $125
million in PE expansion capital from
the International Finance Corporation
(IFC) and the IFC Global Infrastricture
Fund. Another company, Clean Max
Enviro Energy Solutions, have secured
US $109 million from Warburg Pincus
to fund its solar roof top operations.
These apart, IREDA have raiced US
$300 million through the issuance of
Green Masala Bonds.

The finance landscape for the
energy sector is undergoing significant
changes. With renewables, in many
situations out competing other energy
technologies, the financial markets have
started repositioning themselves for a
fundamental shift towards renewable

energy finance. Finangij]
the form of low-interesy rate, | ﬂncein
Joans and loan guarantees gra ?lg‘lerm
accepted means to addregg lho ally
up-front capital costs of i
In this context, arrangin
finance for increaseq rengy
deployment would require ¢ ablg,
efforts. Gearing up the bankiy " _°\“cd
exploring internationg] fundiy, ,Luor,
developing a suit

. ping able mcchanism [

risk mitigation or sharing by addregg; "

both technical and financiaj boulcnsI s

. ¢

1s a challenge. The major ﬂmscf
[

action are detailed herejp under

ilSSis[

i
& Insity e, s

First, pension or sovereign fung
are potent sources for patien Capiy
for renewables. Top 400 Globa| fu“da
manage assets of arounq US g 75
trillion. Green bond issuance has
surpassed US $120 billion, Evep 5
small portion of proceeds from
funds could easily meet the investmem
required for renewables over decade
assuring a constant and low rigk yicl&
that simultaneously makes oyr planeg
green, In 2014, the Securitjes and
Exchange Board of India (SEBI)
introduced Infrastructure Investmeny
Trusts (InvITs). The feedback from
industry suggests that due to the
current limitation of 49 per cent cap
on leverage, InvITs are unable to offer
adequate returns in comparison to

alternative investment avenues with
similar assets.

these

Second, reducing cost of the
foreign debt by reducing the currency
hedging cost has potential to mobilize
foreign capital and spur investment
by reducing the cost of the capital.
This would reduce the delivered
cost of renewables and make them
more competitive. An analysis by the
Climate Policy Initiative suggests that
the expected cost of providing a 10-
year currency hedge through a Forcign
Exchange hedging facility would be
around 3.5 percentage points per year
that would be broadly 50 per cent
below the market rate.

Third, robust Payment Security |
Mechanism (PSM) will also contribut¢ |
to de-risking the investment. Success!ve
studies have confirmed that one of the
most important risks to the Indiaf
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Fourth, nbsence ol dedicated ecosysten it leok s at the
tinancimg necds ol the renewnbles in most of the hilateral
and malnlateral financing wnstitutions I furthe e o
the policy of building financiat framework s for sustainable
enerey sectors, the banks may consider to carmnth a cettaim
percentage of their loan portloho for renewablec This will
be a cntical factor for unlocking sigmbicantly scaled up
mvestment in renewnbles

Gaven tight anstraments put in place, there 18 no
deanh of tunds for renewnbles investiment, Indi has ot
in place several progressive policies, both at the federal
and state level However, financing challenges are bond
to continue given the ambitious targets and reqrement
of patient capnal India has rightly been exploring a
combimation of shott and long-term policy solutioms. New
ways of linancing renewables, including through credit
and nisk guatantees, imnovative currency hedging facilites,
government bonds cic would help i attracting additional
capital, lowering the cost of debt, and also ensufing that
Incha schieves its renewabile encrgy targets ol
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the prodact 1o comphance, and withdryw of pecall the proviuct from the market, withn 3 ross shie periond 8a P

the guidelines of CPCB

i<
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The author ix the Charrman and Managing Divector of ReNew Power.
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Steps to Achieve India’s Solar Potential
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Paris A
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fashien, with a pro

developed

W@mmitments on curbing greenhouse
Jreement, implying we need to mowve

I rewth path. Clearly, we need to look ot
ety seluhions o we can oddress gy @

§ressive reduction in carbon lovels

nergy security in a sustainable
Evidence from

Ceuntries points towgrds renewable energy

adeption as the only way forward.

GW, to be avhieved by the vear 2022,
with the highest *vm::t:.'.g\:. 10O GW,
T e connbutad by selar power, The
Govermnment has aocondad prme fvas
to thix secter, with several iitiatives
! IV L0 attnaet more plavers
up Capaaity. As a result,
D¢ past vears, we have already
added I8 GW solar capacity while
e compound annual growth mite has
reachad as high as 35 per cent. Launch
ofthe Intermational Solar Alliance, was
also a sigmificant step to strengthen
the sector. By setting up solar parks,
providing viability pap tunding
support and introducing schemes like
KUSUM (amming to harness solar
power for agrniculture) and SRISTI
(catalyzing adoption of roottop solar
solutions), the Government has shown

its Keenness to fast track growth of

solar industry. However, there is
room for more strategic interventions
to fully realise India’s solar potential
and plenty of groundwork is needed o
help us move closer to the ambitious
target of 100 GW solar power capacity
by 2022, Here are five arcas that need
more attention and focus, to take the
Indian solar power industry to the
next level.

1) Technology

Whilesolaris becoming animportant
contributor to energy needs in India,
there is still a huge gap to be filled.
Rooftop solar solutions, for example,
can add large capacities but certainly
need a push from respective state
governments. Newer advancements
in the field like floating solar (solar
panels mounted on structures that float
on water bodies), and BIPV (wherein
the conventional materials used for
facades and roofs of buildings are

placed by photovolties systems)
Qan play a vital wole i mereasing
Spavity, Constdenig the huge potential
tn the sevtor, both the wovermment and
pPrivate entities musl cimphasise and
support RRD and adoption o latest
teehnology and mmovations i this
area This will not only help shape the
tuture course but also vield benefits
n the form of reduced Costs - in fum
facilitating adoption.

2 Policy Push

Thanks to technology evolution and
government poliey, solar power tarill
have decreased aver the past few years
making solar enengy more aceessible
to the common man. However, tarill
manzins discovered in reverse auctions
have been pushed lower in recent
years leading o a squeeze in profit
margins. Considering that tarifts
are now significantly lower than
other sources of energy. we need to
move towards healthier tanfls o help
prvate players work with sustainable
business models, and attract a higher
capital inflow. This will eventually
lead to augmented supply and further
lowering of prices lor the common
people. Respective state governments
should also accentuate the mte ol solar
power generation with regular capacity
addition.

3)  Discom Health

Despite the govemment's initiatives
to reinvigorate power distributing
companies, the health of state discoms
has not improved much over the years.
These distribution companies form
a crucial link in the cycle of energy
generation and have an impact on the
overall process. Hence, maintaining
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Roaftep solar solutiony, for
exomple, cen odd large copacities
but certainly need o push from
Taspaitive state governmenty,
Newer advancements in the field,
like foating salar (solar ponels
maounted on structures thot Reat on
water bedies) ond BIPV (wherein
the conventional materials used for
facades and roafs of buildings are
replaced by photoveltaics systems)
con play a vital rale in increasing
tapacity. Contidering the huge
patential in the sector, bath the
government and privote entities
muit emphasite and suppart RAD
and odoption of latest technelogy
and innovations in this area.

duscoms m gond shape forms an
extrenoey mmportant hink on the road
o 202 The healthier the dintnbution
compaznes, the more power they can
parchawe and supply Steps should be
taken to strengthen the discoms such
that ihey are able w suppart hgher
tanity, honour RO and settle power
prowiders dues on e

The government <hould also bning
m policies 1o aperationaline apcillan
aad capacity markets o extract the
total value of reacwable cnerygy
techaologics.

-
—

4 Finamcial Reforma

Retforms in banking svstems
will go a long way 10 assisting the
rencwahle enerey sector As of now,
sevtonal categonsation ol banks sees
renewables as part of the power
sevtor, due o which, for most banks,
the Toan Trmit s majorly consumed
by thermal plants and only 2 small
fraction ot the tund remams avalable
For the renewables sector Reality
15 that the renewables sector has
clocked expenennuial growth and
sontributed handsome revenues o
the exchaguer Convidening the above,
rencwables should be cateponsed
as a separate sector This wall help
widen access to tunds and simphify
the process of loan procurement
tor compames The governmem
can also constder according
prionty sector status to renewables,
HILCn s stralegic importance
Dyeeper and diverse bond markets wil
help in secunng atfordable hnance
tor clean encray projects in the tuture
The government should continue
1ts mussion of cleansing the hanking
svstem and help them regularise bad
loans while also reviewing lendig
norms so thevy are less stringent
A healthy banking system will be
able to provide more tunds at a
compelitive cost to propel the
rencwables sector

51 Enabling Ease of Doy
Businesys

Fhe government’s pursuiy of
reforms has created o more conducpe
environment for mvestments iy India,
reflected i our steady nse g Fase
of Domg Busimess rankings over ihe
past couple of years: However, fusyey
processing ol approvals for Project
implementation across the value chaip,
espectally comversion approvals of
land i different states would be of
preat help o the renewables seetor
It has been seen that lack of proper
power evacuation mlrastructure has
resulted momvestor disinterest in the
past. Considenng this, the povemnment
should work on burlding more robust
transnssion systems. This will not
only mcrease mvestor faith in the
overall process but will also ensure
no MW fossileakage during power
distnbotion.

Achieving the ambinous target of
00 GV solar power capacity by 2022
needs a collaborativ e etlort from all the
stakeholders, including the central and
state povernments tinancers, discoms
and private plavers. The govemment
has a key role to play — not only by
providing the required policy support
butalso acting as a central coordmator-
purding and synchromsing: ¢florts from
vanous stakeholders, o catalyze the
solar industry's growth.

(E-mat! sumanta rene apanwerinl

YOJANA May 2009
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eNVIRONMENT FRIENDLY ENERGY SOURCES

ALTERNATIVEg

Geo-Thermal and Ocean Energy Technologies

eeping in view the
commitment for
a healthy planet
and as per India’s
Nationally Determined
Contributions made
in the Paris Accord on Climate
Change, India has made a pledge
that by 2030, 40 per cent of installed
power generation capacity shall

.
\7

A cordingly, an ambitious target
has been set of installing 175 GW of
renewable energy capacity by 2022.

wer. As on date, around 77 GW of
ewable energy capacity has been
in the country with major
ing from solar and wind
ogies. The possibility
0 new emerging
gy technologies,
‘Solar, Offshore
hybrid, energy
being explored.
vable energy
geo-thermal
| remain at a

~
L

536 MW of installed ocean energy
capacity is in operation at the end of
2016, with major share of two large
scale tidal barrage plants i.e. the 254
MW Sihwa plant in the South Korea
(completed in 2011) and the 240
MW La Rance tidal power station in
France (completed in 1966). Apart
from tidal barrage plants which use
established tidal turbine technology,
other ocean energy technologies
are still largely in pre-commercial
development stages.

World Scenario

Leading countries in Ocean
Energy technology are UK, USA,
Sweden, Canada, France, South
Korea. Examples of few large scale
Tidal (Barrage) Plants are 254 MW
at South Korea (2011), 240 MW at
France (1966), 20 MW at Canada,
ete. Ocean Technology, such as Tidal
(Current), Wave, Ocean Thermal

Anubhav Uppal

Geothermal Energy has e;li:ﬁ-en(ed
modest growth worldwide iy
recent times as compared to

other Renewable Energy sources
especially wind or solar due to jgs
site specific nature, risk/uncerininty
involved with resource exploration
and high capital cost.

Energy Conversion (OTEC) are stj||
at pre R&D stage/Kilo Watt leve].

Indian Scenario

As per study conducted by [IT
Madras, Theoretical Potential for
tidal Energy in India is 12500 MW,
Promising locations are Gulf of
Khambhat & Gulf of Kutch (GJ),
Sunderbans (WB), Western Ghats
(MH), etc. Theoretical Potential
for Wave Energy in India is 41,000
MW, Promising locations are

Sluice Gates

High Water Level

e e e e

Tidal Energy

‘New & Renewable Energy, Government of India.

YOJANA May 2019
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western Coast of Maharashira G
Kamataka, Kerala, Ka
Southern tp ol india, How
I\‘\“"“C SUrvey I taracet |

1< Western Ubats, Lagiem G
etc. may be undertaken to

\,lll\i.ils' actual potential  Thesy
'l\'\'!‘.'.“\‘l\\gi\‘\ are more suttable (or
ofl grid clectnaity generation
remole coastal arcas ' mangroves
iclands where Tanfl is very high @
Rs 23’ Kwh for diesel based captive
power generation Major bottlenecks
for deployment are hugh upfront cost
i e. Rs 60 Crore for 1,125 MW wave
epergy plant at A&N islands and
Rs 2000 Crore tor 8 MW plant by
Indian Navy, high tanft @ Rs 15,69
K'Wh with 30 per cent grant for A&N
wave energy plant

Technology
Nidal Energ)

The tidal cvele occurs every
12 hours due to the gra\itauona'l
pull of the moon. The difference in
water level from low tide and high
ude is potential energy that can be
rarpessed. Similar to hydropower
generated from dams, tidal water
is captured in 2 barrage across an
estuary dering high tide and forced
throegh 3 turbine during low tide.

YOIANA May 2019

1 Al lsmis

- P
Ui sk

Wove Ener

Ihe \‘.||!l|.l| cost for tdal energy
power plants 18 very high due to
high civil construction that results
in high power tariff. In order to
harness power from the tidal energy,
the height of high tide must be at
least five meters (16 leet) greater

than low tide
b) Wave Energy

Wave energy is generated by the
movement of a device either floating
on the surface of the ocean or moored
to the ocean floor by the force
generated by the ocean waves. Many
different techniques for converting
wave energy to electric power have
been developed. Wave conversion
devices floats on the surface have
joints hinged together that moves

v Converter

with the wavi Fhe kit
Pumps fluid through turt
Benerales ¢lects !

WAvVE energy conversion o
llfl'-_”'-l- ”lllf‘lj'\ s I {u |
long tubes from the i
up and down I'hi

drives a turbin
¢) Current Energ)

Ocean current 18 ©
moving in one direction. Thi
current is also known as the
Stream. Kinetic energy
captured from the Gull Stream
other tidal currents with submerge
turbines that are very similar
appearance Lo miniature
turbines. Similar to wind turbir
the movement of the marine current
moves the rotor blades to generalc
electric power
d) Ocean Thermal Energ)

Conversion (OTEC)

Ocean thermal energy conver
or OTEC, uses ocean temperature
differences from the surface i«

lower than 1.000 meters, to harn
energy. A temperature differes
of even 20°C can vyield

efficiently. Research locuse
two types of OTEC technol
extract thermal energy and convert
it to electric power: closed cycle and

open cycle.

In the closed cycle method, a
working fluid, such as ammonia, 1s
pumped through a heat exchanger
and vaporized, This vaporized steam
runs a turbine. The cold water found

Scanned by CamScanner
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Flash sieam geothermal power plant (Source: US Department of Energy)

As ph' lidi-ty investigations
- r ” h GSI, there are

hot springs in
geothermal hot
padll(loo
otential (<100
rmal

 in

i1) Flash Steam Plants which

use high pressure hot water to
produce steam. Flash steam
power plants use hot water
(>182 °C) from the geothermal
reservoir. When the water is
pumped to the generator, it is
released from the pressure of
the deep reservoir. The sudden
drop in pressure causes some of
the water to vaporize lo steam,
which spins a turbine to generate
electricity. Hot water not flashed
into steam is returned to the
geothermal reservoir through
injection wells

1ii) Binary Cycle Plants which

use moderate-lemperature

i)

ii)

heat exchanger to heat a Working
fluid in a separate adjacent Pipe:
The working fluid, usually an
organic compound with a low
boiling point such as [so-butane
or Iso-pentane, is vaporized
and passed through a turbine to
generate electricity.

Other thermal applications:
Apart from geothermal power
generation, this renewable
source can be utilized directly
for thermal applications through
these technologies:-

SplceIDistrict Heating: In areas
where hot springs or geothermal
reservoirs are near the Earth's
surface, hot water can be piped
in directly to heat homes or
office buildings. Geothermal
water is pumped through a heat
exchanger, which transfers the
heat from the water into the
building’s heating system. The
used water is injected back
down a well into the reservoir
to be reheated and used again.

Geothermal Heat Pump/
Ground Source Heat Pumps:
A few feet under the ground, the
soil or water remain a constant

27
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Geography/Gs IAS)

Neetu Singh | 2019

ptional & uplo 35% of G5
Why Geography Optional

Highesl SCONNG (¢ |

yllabus covera e
Join DIRECTION Squad

gmfgd, logical intellectual and mulii dimension

. clarity and perfection in the basics.

fl(,rn esllahllshes prominence of applicable disciplines like Geography.

or optional overlaps thus caters requirement of up-to 380 marks

For the civil servicos main
approach is required. This
The analysis of presen pat
Geography main syllabys

examination jnte

, al
asks for absolute

Geography Optional

Features of Geography Main batch
1. 3 month course with complete syll
2. Daily 3 hours class , 6 days 4 week (Sunday Class Test)

3. Syllabus start with basic geography for concept building
4. Regular Map Marking ( Allas required - Oxford school for India)

1st, May
5. Complete Study Material ( Conventional

Timing : 9.30 -12.30
6. Eight (8) Test included with both topic-wise and comprehensive {rami
S0 ¢ prehensive framin & 5.00 pm - 8.
7. Classes with Graphic Video Support ¢ P g OOpm I
8. Morning Batch (9.30 - 12.30) & Evening Batch (5.00 - 8.00 Prm)

Geography Main Test Series Programme Test Series

. . Admission Open|

Class Room Tests Details : - Class Room & Online/ Flexible rd. J ‘|
o Scheduled (11 Tests) an Sundays with repetition on Tuesday r ' all i
|

\

Online
dmission Open

abus coverage

and Contemporary Topic)

a Explanatory discussion will follow after the lest (Wednesday) @ 3.30 pm

o Recorded discussion will be uploaded on “Direction Portal” for students appearing for tests on Tuesday

o Test Timing : - 8.30am - 11.30 am /12.00 - 3.00 pm/ 5 pm - 8 pm* or 1.00 pm - 4.00 pm ( Tuesday )

o Moadel answer to the tests conducted will be provided

o Evaluated answer will be return on the subsequent tests (in selective lots with Personal Feedback by Neetu Singh)

a Comparative performance and ranking will be uploaded on the Portal 1o help aspirant judge their relative performance
o Explanatory Pre test class for Physical , Human and Indian Geography will be provided.

Online Tests Details ; - Pratham Kaushik ( /‘*—.
o Scheduled on Sundays (11 Tests) ratham al_Jls kALR ‘3:;1‘ (|
o Explanation recorded (Audio/Video) discussion will be uploaded on Portal. 1]2'7 “‘t”L“'-'U‘[']' e g 1
o Model answer will be uploaded the following day of tests. Ea”« sricFy i |
a Evalualed answer sheet will be mailed back on students mail id.

o Explanatory pre test recording will be provided Paper - 1/ Paper - I & Mapping.

Ultimate Learning Experience (P) Ltd. ® wsavendl |

Hari Bhawan : 14A/103, WEA, Karol Bagh @2 30

N New Delhi - 110005 ,'ni'. ‘

‘ D) Ph:011-25719872, 25719862, 25752444 R
) J\_\\ (M) 2 09810387305 raal - ineieborcions com oy [

Visit Us at www.direclionias.com R
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Biogas-A Story Untold

cad in school that
sohid wastes can be
converted into pas to
produce energy and
that electricity can be
generated by burning
sold waste found in the landfills.
Wonder how?

India generates about 1,45,128
tonne of waste daily (or around 53
million tonne annually) and on an
average -6 per cent of it is processed
daily, according to the Ministry of New
and Renewable Energy (MNRE),

For a country like India that is
heavily dependent on expensive
imported oil and gas imports as
well as coal for meeting its energy
requirements, it definitely makes more
sense 1o look at alternative resources.
And this is where the Waste to Energy
programme propagated to recover
enery in the form of Biogas/ BioCNG/
Power from urban, industrial and
agricultural wastes gains importance,
Besides, it also promotes off-grid
connectivity.

While a programme of this Kind
requires government support, the
challenge is to ensure that various
Ministries work in synergy. Another,
challenge for Waste to Energy
management 18, how various schemes
can become revenue generator for
small players.

But, there is a hitch here - shifting
social dynamics,

“Maintaining cattle is becoming
diflicult for an individual. Therefore,
individual biogas plants are secing
a decline. However, scope for larger
private plants is growing with more
private diaries coming into business,
So, the effort should be to promote
larger projects,” said an official.

About 184 Waste to Energy
plants based on urban, industrial and
agricultural wastes have been setup in
private sector with an aggregate capacity
of 315.24 MWeq. However, there are
still many challenges remaining to
promote this programme as it also
means undoing a social mindset,

Richa Mishra

For a country like India that is
heavily dependent on expensive
imported oil and gas imports os

well as coal for meeting its energy
requirements, it definitely makes
more sense to look at alternative
resources. And this is where the
Waste to Energy programme
propagated to recover energy
in the form of Biogus/ BioCNG/

Power from urban, industriel

and agricultural wastes gains

importance. Besides, it also
promotes off-grid connectivity.

It also needs to be cnsured that
Waste to Energy plants themselves
do not violate any environmental
norms particularly for mucipal solid
wastes, Marketing of the concept s
another uphill task which requires
governmental mvolvement as well as
financial support 1s necded 11 seting
up a plant, which s not cheap

The author is Associate Editor/Bureau Chief Delhi, The Hindu - Business Line.
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Biogas can be used for transport
fuel. In fact, oil refining and marketing
companies have got into action to
make it a reality. What is Compressed
Biogas (CBG) and how docs it work?
According to experts, it has the potential
to boost availability of more afTordable
transport fuels, better use of agricultural
residue, and cattle dung, as well as to
provide an additional revenue source

to farmers.

Called Sustainable Alternative
Towards Affordable Transportation
(SATAT), it is expected to benefit
vehicle-users as well as farmers and
entreprencurs. Besides, CBG will also
help bring down dependency on crude
oil and gas imports. The potential for
CBG production from various sources
in Tndia is estimated at about 62 million

tonnes annually.
CBG can be produced from various

bio-mass/wasle sources, including
agricultural residue, sugarcane press

Biogas con be used for transport
fuel. In fodt, oil refining and
marketing companies have got
into action to make it o reality.
What is Compressed Biogas (CBG)
and how does it work? According
to experts, it has the potential
to boost availability of more
affordable transport fuels, better
use of agricultural residue, and
cattle dung, as well as to
provide an additionul revenue
source to farmers.

YOJANA May 2019

agricultural waste

capacity of 315.24 MWeq. However,

About 184 Waste to Energy plants based on urban, industrial and
s have been set up in private sector with an aggre

gate

there are still many challenges

remaining to promote this programme as it also means
undoing a social mindset.

mud, distillery spent wash, cattle dung
and sewage treatment plant waste.
The other waste streams, like rotten
potatoes from cold storages, rotten
vegetables, dairy plants, chicken/
poultry litter, food waste, horticulture
waste, forestry residues and treated
organic waste from industrial eflluent
treatment plants (ETPs) can be used to

generate biogas.

In fact, CBG is similar to the
commercially available natural gas in
its composition and energy potential
and can be used as an alternative,
renewable automotive fuel. Given the
abundance of biomass in the country,
CBG has the potential to replace
CNG in automotive, industrial and
commercial uses in the coming years,
as Pradhan had said. Industry experts
say that if the country exploits this,
no surprises then that gas imports will
come down to zero one day.

There are multiple benefits of
converting agricultural residue and
cattle dung into CBG on a commercial
scale:

- Responsible waste management,
reduction in carbon emissions and
pollution

. Additional revenue source for

farmers

- Boost to entrepreneurship, rural
economy and employment

- Support to national commitments

in achieving climate change

goals

Reduction in import of natural gas

and crude oil

- Buffer against crude oil/gas price
fluctuations

But, a lot depends on pricing as
[ndia is a price sensitive market. The
Working Group on Biofuels is in the
process of finalising a pan-India pricing
model for CBG. Besides, according
to the proposal, the entrepreneurs
would be able to separately market the
other by-products from these plants,
including bio-manure, carbon-dioxide,
etc. to enhance returns on investment.

While solar and wind did develop
a glam quotient, they can only be
intermittent to coal or other fossil fuel.
What can actually work m lavour of
I Jia is biozas. Yes, there are chailenges
like CBG quality and markcting.

Biogas cannot succeed without
governmental support as it is sull at
a very nascent stage here. But once it
takes off, the government can play the
role of a facilitator and allow private
sector to run the business.

(E-mail: richa.mishra@thehindu.co.in)
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Driving a Green Transition for the Environment

ith global penetration
growing at close to 75
per cent' per year, clectric
mobility is the definitive
game-changer for the
transport scctor the
world over. India has its own vision
for electric mobility: as a member
of the eight-country Clean Energy
Ministerial,? a high-level forum to
promote clean energy policies and
programmes, India aims to achieve a 30
per cent electric vehicle penetration by
2030. This goal is inspired not only by
the promise of curtailing its crude oil
dependence, but also for environmental
sustainability.

Going electric for the environment

A fossil-fuel powered mobility
ecosystem is environmentally

unsustainable, duc to a variety of
reasons. Foremost are the greenhouse
gas (GHG) emissions in the form ol
tail-pipe exhaust. Internal combustion
engines (ICEs) are among the leading
sources of air pollution across the
world,! and India regularly leatures
in the list of countries which have
the world’s highest'rates ol vehicular
emissions, and correspondingly, air
pollution®-related deaths.

According to the National Green
Tribunal (NGT), vehicular cmission
is one of the major sources of India’s
urban pollution. By 2030, India is
anticipated to have an estimated <400
million customers’ inneed o mobility.
For one of the larzest auto markets
in the world, fossil-tuel-led mobility
will imperil environmental
sustainability.

Venkatesh Dwivedi

On the whole, clectric vehicles
offer environmental benefits, They
have zero til-pipe emissions, simply
because they do not use an internal
combustion engine (1CE). According to

The increasing public
consciousness on the adverse
health effects of air pollution
combined with robust policy

framoworlc for EVs has

translated to the omergenco of
a fast-growing private sector
ecosystem. India's e-mohility
soctor is also taking cves, insights
and knowledge from global
counterpurts and adapting hest
practices to an Indian context,

The author is Director (Projects & Business Development), Energy Elliciency Serviees Limited (EESL),

YOJANA May 2019
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o NITT Aayoy repont India canredug e
64 per cent of the enerpy demand 1o
road transport and 17 percentol carhon
emixsions by 2030, by pursuing o
shared, electne and vonnected mobs iy
future.

What about emissions  from
electric mohility foture?

an

Naysayers may argue that 1.Vs
are samply transferring the burden
of fosal fuel il instead of petrol and
diesel, the source of electric power
generaton s coal. Coul-based thermal
power pencration today meets 70 per
cent of India’s power needs. Coal is
also the bane of India's energy value

chaim from an covironmental point of

view, along with pushing out airborne
emissions of poisonous chemicals like
carbon dioxide, combustion of coal
for thermal generation also releases
sulphur dioxide, nitrogen oxide and
mercury, all poisonous particulate
matlers, into the atr. According (o a
study pubhished in the journal Nature
Sustatnabifity’ in Febroary, India's
coal-fired power plants are the most
dangerous when it comes to their health
impact.

Could more electric mobility-linked
demand simply trigger more coal-based
energy demand?

First, let’s look at the math.* A
gingle kilowatt of encrgy can give an
EV a range of 10 kilometres, f coal
is used for generation, this translates
o 1 kg of CO,. In comparison, a
litre of petrol or diesel can provide a
range of 10 km for city driving- and

34

generate 2 310 2 7 kg of CO per km

I CIssIony

Stmlarly, rescarch in Europe’
has shown that even powcered by the
most cathon-intensive clectricity, Vs
still have lower GHG ermission than
a conventional, mternal combustion
enpine powered vehicle: Secondly,
EVs convert™ about 59 per cent
62 per cent of the gnd energy to
power al the wheels. In comparison,
ICE vehicles convert maybe a fifth
of petrol’s energy to drive power.
1w anstantly clear that even with
coal-powered generation powering
them, EVs are sull going to be more
cllicient (with regard to emission) than
when powered by conventional fuels.
Further, when calculating emissions
from a purely energy gencration point
of view - renewable vs. conventional
- calculations do not include the
considerable energy required to extract,
refine and manutacture petrol or
diesel, In sum, in every way possible,
conventional energy, whether denved
from coal or petrol/diesel, 15 always
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drawback
few plans in the ofling While Indeg,

intermuttency  here ag ,
renewable players had proved they
mettle in pencrational capacity, ose of
the biggest challenges here bave been

transmssion constramis

The recent national Mission es
Transformative Mobility and Battery
Storage,"” which cncourages yetling
up large-scale, export-compzlitive
integrated batteries and cell-
manufacturing giga-plants in Ind
through a Phased Muanutacturning
Programme (PMP) The mission’s
focus on production localization can
bring down the battery storage costa
Considening that baltery costs are 2

|

significant cost to overall LV comty, the
step can make EVs affordable, making
them attractive

Investment in battery technology u
also imporntant from an environmental
point of view Enabling the storz
of highly vanable, season
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How is India enabling the electric
transition?

Siratezies like demand and all;edne]gs
supply side-incentives; promotion ‘
of R&D in battery technology and
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management sysiems; promotion
of charging infrastructures
are SOme mMeasures required 1o

bring about the mobility transition 2. Enerz

This transition is anticipated to provide fact sheet (May ‘*n] 8).paf

a thrust to investments in the EV eco- 3. bmps: zssess kpme content damkpma
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CLIMATE CHANGE

India’s Conundrum: Aligning Emission Mitigation
with Development

ith z per capitz GOP of
$1965 (vis-a-vis 2 world
averzge of 510363),
India’s HDI is 0.64,
placing izt arznk of 130
zmong V49 countries,!
Despite being one of the fastest
growing economics of the vorld,
nezrdy 12 per cent of the houscholds
atill do et have zoess U basic services
like clezn water® and 55 per cent of
the households live in mud or semi-
concrete houses. Even in 2011/12,
zround 52 per cent households used
firewood for cooking, India’s per capita
elecisicity consumption was about a
fourth of the global average while its
per czpita encrgy consumption was
seound one-fifth of the global average
in 2015/16, reflecting a combination
of the prevailing energy access and
sffordzbility issues. Accordingly,
[ndia still pesds to significantly improve
its development infrastructure towards
schieving higher levels of well-being
for its population.

Historically, the developed
countries accounted for the larger
pant of the global emissions as they
industrizlised and developed their
infeastructure earlier, In recent years,
a3 economic growth picked up in the
non-OECD countries, the share of
OECD 2nd nion OECD emissions has
reversed, and was 37.2 per cent and
62.% per cent in 2017 as compared to
61 per centand 39 per cent respectively
in 1960, India and China accounted for
55 per cent of non- OECE emissions,

Ritu Mathur, Garima Vats, Swapnil Shekhar

with China contribating o 44 per cent
znd Indiz secounting for 11 per cent
in2017.°

India’s GHG emissions (excluding
lznd use change znd forestry)
increased by nearly 115 per cent
between 1994 and 2014, the energy
sector contributing 1o the majority
of GH( emissions which went up
from 61.3 per cent in 1994 10 70.7
per cent in 2010, and 760.6 per cent in
2014, The per capita GHG emissions
between 1994 and 2014 went up
by 56.4 per cent, from 1.3 1o 2.0
tonnes of COe per capita’ which
is still less than half of the current
global average?

The recent [PCC Special Report
on impacts and emissions pathways

Society

The key elements of India’s current
transition stary need 1o relate with
enhanting efficienty in the energy
system 1o dampen the growthin
future energy requirements and fo
simultaneously transition towords
tleaner energy forms, wherever
fensible, 1o reduce the ensuing
emissions, Accordingly, we are now
witnessing the ero of the fransition
to new renewables like solor and

wind energy.

of 1.5°C clearly states that the speed
and scale with which transitions
will need to occur are not the same
a5 would be required for 2°C world.

Environment

{3, Rites Mathr is Direcus, Garima Vats is Consultant and Swapnil Shekhar i

and Modelling, The Energy and Resources Inatitute ( TERI).

YOJANA May 2019

[esearch Associate at Centre for Integrated Assessment
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The world would require rapid ap
far reaching transitions at the globg|
as well as national levels.” Therefore
itis clear that while rapid and inclusjye
development is clearly an overriding
priority for the country on one hap,
the global responsibility and pressure
on India to grow sustainably s also
significant as the urgency to address
climate change issues is assuming
increasing importance globally.

What makes India’s curr

entenergy
transition unique?

Energy transition js by no means
anew concept for India — the country
has had a history of transitioning to
different energy choices based on the
stage of the country’s development
and main national priorities. In the
initial years of national planning
following India’s independence, the
primary focus was on socio-economic
development and energy policies
focused on supply adequacy and
infrastructure development. In the
years that followed, the energy sector
witnessed a gradual transition away
from traditional use of biomass to
modern energy forms like coal and
petroleum products. The 5-Year Plans
shifted their focus from issues of energy
access in the 1970s, to that of national
energy security in the 1980s and
modernization of energy infrastructure
in the 1990s.” During these years, the
energy sector witnessed a transition
towards higher levels of electrification
and an increase in the share of thermal
power generation (especially coal
based) as compared to hydro power,

38

| .

s energy supply saw rapid inerease,
Incrc:nsingly. the understanding
of energy seeurity also evolved 1o
iucludcuspculsul'ncccss, alfordability
and efliciency rather than being
in a narrow sense of only nationgl
sclf—sul'ficicncy. India’s Elevenh
(20(]7-2()12) and Twelfth Plan (2012-
17) Presented the broad vision and
aspiration of 'z “laster, sustainable, an(
more inclusive grow(h! and priority
Lo environmen(a) sustainability wag
also explicitly mentioned,

seen

The key elements of India’s current
transition story need to relate with
enhancing cfficiency in the energy
system to dampen the growth in
future energy requirements and to

The rols of anerg, ..-mu,,,,, “
koy oloment of 1ndjys Witp),
dovelapmont puply up he 0,
understood sinee Whatayy,
onergy roduction js Uthieyeq, )y
directly contributes 1, "mﬂlnq
the pressura on PNOIYY nd
Infrastructurs supply of 4 rupid),
growing economy and in Yurn
contributes 1o reducing the onary,
or omissions intensity
of the tountry,

e ———————————

ﬂ’ffq
I

simultaneously transition lowardy
cleaner encrygy forms, whereyey
feasible, to reduce the Chnsuing
ermissions. Accordingly, we are rer
witnessing the cra of the teansition 1y,
new renewables hike solar and wind
energy.

Given the global urgency t tackle
climate change, following the Paris
Agreement in 2015, India had set ot
its Nationally Determined ¢ ontribution
(NDC)targets for 2030, which broadiy
have three main targets, viz:'

I Reducing the emissions inten sty
ofits GDP by 33 per cent-35 per
cent from 2005 levels.
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Figure 1: Human Development Index (101 nf countries plotied

against their per capita

electricity use in kWh,

Source: Human Development Report 2018, World Bank 2074
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rather then mzking 2 transition first
to foels such 2s CNG 2nd locking the
eonztry ioto potentizilly infructyous
infrasructise 1 102 longer term, we
could zlso simultaneounsly address
the issuz of local air pollution.in
cities. However, the shift 1o electric
f-ehiclcs Is contingent not only on
IIpIovEments i baitery technology,
bui 2lso on systematic overhaul of the
infrastreciure to meet the charging
requirements etc. )

. Similarly, while the issue of
intermittency of renewables has beeq
addressed globally by natural gas
playing a role in balancing power,
India could maximize the utilization
of its existing fleet of coal based
plants in the short term to support the
transition to renewables in the power
sector. Even though gas is a relatively
cleaner fossil fuel as compared to
coal, recent analysis suggests that it
may be prudent to leapfrog directly
to renewables from coal in the power
sector, rather than locking into gas
based infrastructure at this stage.

Two key aspects need to be
carefully deliberated whilst evaluating
the scope for enhancing the pace and
scale of India’s mitigation pathways.

Firstly, with regard to economically
viable technological choices, several
options do exist and are gainfully
being exploited already in the country.
Several policies and measures are
geared towards enabling the uptake
of these preferred options. These
energy options (especially those
based on renewable resources like
solar and wind) or even efficient
appliances can in the long term, bring
in significant economic benefits to the
consumers at the individual level, and
to the economy at large. However,
they often entail high upfront capital
costs for setting up the associated
infrastructure. Therefore, the financial
requirements of these alternatives
need to be carefully considered
especially if they need to be adopted
at larger scales. A recent estimate
suggested that the country would need
around $4.5 trillion by 2040 to meet
its developmental aspirations alone."®

40

While technological choices and
solutions exist for India's energy
tronsition, there also exist several
thallenges that would need to be
addressed via suitable policies and
measures, keeping India’s socio-
economic context in mind. Adoption
of some efficiency measures may
require behavioural changes apart
from purely technological solutions,
and therefare necessitate ways
to motivate consumers to shift to
such options through innovative
business models and strategies.
The adoption of renewables at
larger scales would also need
to be complemented with grid
impravements to handle higher
share of intermittent/variable
power.

In light of this, it is important that
the country does not compromise on
development related spending while
proceeding towards a low carbon
pathway. Alternative and additional
sources of finance should be tapped
to ensure that both objectives can be
pursued synergistically.

Secondly, recent analysis indicates
that while moving to higher levels
of emission reduction viz. towards
a 2°C world, may be feasible with
the existing state of technologies,
faster and deeper mitigation towards
levels that may help achieve a 1.5°C
world may prove to be difficult unless
technologies such as battery storage
become economically viable at scale.
Similarly, accelerating the pace of
electrification of vehicles could prove
to be detrimental unless the power
generation sector is already highly
decarbonised.

Further, while technological
choices and solutions exist for India’s
energy transition, there also exist
several challenges that would need
to be addressed via suitable policies
and measures, keeping India’s socio-

N

economic context i mind. Adopiig,
of some efliciency measureg n\a:
require behavioural changeg pary
from purely technological solutigy,
and therefore necessitate wayy y,
motivate consumers to shit o such
options through mnovative businegg
maodels and strategies. The adoption op
renewables at larger scales would als,
need to be complemented with gy
improvements to handle higher shype
of intermittent vanable power

In the industnal sector, the fist cyele
of the Pertorm, Achieve and Trade (PAT)
scheme directed towards improving
energy efliciency in designated units
across the eight major industnies of
India over-achieved its target. However,
with the relatively lower hanging fruit
being tapped already. it is hkely that
tapping additional savings may not
be as easy to achieve. Perhaps the
biggest challenge to adoption ot energy
efficient technologies in the industry
sector comes from the Micro, Small
and Medium Enterprises (MSMEs)
These being small, un-mechanised
and having limited dependence on
electricity ofter limited avenues of
efficiency improvement. They also lack
capital and motivation to shift to better
processes and technologies because
unlike the big industries, they lack the
advantage of scale.

In other cases, such as in the
transport sector, there may still
be technological gaps in terms of
availability of economically viable
alternatives. While solutions have
emerged at the pilot scale to find
substitutes for Aviation Turbine Fuel
(ATF) used n the aviation sector
and to fuels used i the shipping and
heavy road-freight transportation, these
solutions are still not readily available
for large scale transitions.

There are several examples of
imovative ways through which [mli.'l
has adopted switchovers to cﬂicwnl
alternatives. The aggregation of
drive down prices of the

demands to )
is one such

technological solution 2. SUCN
example that has been mlnplvd n]|7vu.w
of procurement of LED llp‘vhlx', and
efficient power-looms equipment to
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and medium units In the Texule
1 HoweVver. Indiz needs

-gking climate mitication with
l;i[ﬂusble development
eloping county like Indiz
e 2 several other concerns that
:;,d 10 b2 if.?.ﬂdlfdiiml!lm-eoui]y
;‘;zb >missioD mitigauon. The
_ﬂ,iﬁonn:uions between climate
A ome major socizl determinants.
E’i equality, eguity. poverny. healih,
B ELs security. ethics, and well-
;:in;:- 2re well recognised. ™ The
;;T;-: mggest ch2llenges zspu forth by
e World Economic Forum in 2 recent
gruicle 212 skill development and
soployment for the future woriforcs,

;ecm.emnomic jncluosion of rurzl
1odia. 2nd 2 healthy and sustzinable

T—‘" :.

fora aav

Employment considerations are
riticz] considering the changes
;n both fuel and technological
choices that Indi2z may wiiness 1n
thz COMING YE2TS. While the new
zchnologies, like renewables, may
promise employment gensration,
shere might be job losses in other
sectors, like the coal secror. In
ledia. employment at Cezl Indiz.
the world’s lzrgest coal producer.
3¢ fallen by around 36 per csnl
from 311,000 workers in 200205 10
126,000 in 2013/16.7

Aswestand atthecuspofznerzof
ripyd technological. socip-economic
4 geopelitical changes. India
could face a sigmificant bifurcation
of econpmic ountcomes between
those who are 2ble 1o folly integrate
i the emerging economy and those
who zre not. This divergence could
become apparent in future jobs,
®2ges and the changing na2ture of
work Sectoral changes in both the
zumber 2nd nature of jobs will
require conceried efforts towards
sl development, re-skilling. or up-
skilling of the populztion employed
= these sectors.™ i
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Inequality. 2n imporiant
determinant of secial sustzinabiling,
has also heen increasing in India over
the last few vears. The G cosfficiem
of wealh in Indiz was 0.83 m 2017,
placing Indi2 among the countries
with highest inequality levels.= Based

recen: NSSO consumplion Surveys,
the Gini coefficient indicated 2 rise in
consumpticn ineguality from 032 1

1993-24 10 038 in 2011-12 m urban

2siimziss In
rurzl z2rezs zre 026 in 1993-94 and
029 in 2011-12.7 Accordingly. Indi2
with 2 growing and
base. neads o be mindiul of creation
ot 1

areas. Comresponding

of employme
ensuring inclusive growih 1 pianning
Indiz"s davelopment wr2jeCiony.

:

a b

welfzre, like air pollution and water
ri2zes. seem o be mignsifying &
localised levels. Therefore. planning
in the Indizn conptext additionzlly
ne=ds 1o be mindful of zrowing levels
of local air pollutien, envirenmentzal
footprint of

- — g - - ~ - .no‘
acuvinas. 2s well 25 sus12mab
.

Wty
[
1=y

it

.
=)
wery

Concluosion

In sum. on the one bznd. Indiz’s
rgy iransition story needs 10
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of industriz] base €14- Connects aﬂqssl
linked sectors also require carelt
investigation of trade-offs 10 ensure
the success of mitigztion SUEEBe
Indiz must therefore underizke 20
integrated and holistic zpproach 10
use inpovative business models and
dynamic decision mzking to zddress
the muliple challenges 21 the policy
and instiurionzl levels or those posed
by socioculturzl and market barriers,
in order 1o successfully convent the
challepzes 1nlo opportunities for

ioclusive gTDth-
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GLOBAL WARMING

Climate Change:

n April 1. the Indian
Meteorological
Department put out its
forecast for the Apnil to
June season: the average
temperatures In most
parts of the country are likely to
be 0.5 degree Celsius higher than
normal with some areas registering
temperature increase of more than 1
degree Celsius. This was no April |
joke. The mercury has been inching
up since, giving credence to the
forecast.

The IMD’s forecast for last
summer of higher than normal summer
temperatures and heatwaves. too. was

%~

o g, S, S

e

Challenges and Opportunities

borne out. As a matter of fact, the
IMD’s data from its observational
network finds that in keeping with the
rising trend of earth’s temperature.
annual mean temperature in India
between 1901 and 2017 has shown a
significant increasing trend (0.66°C
per hundred years). Global average
temperature is now 1°C above pre-
industrial levels.

As in other parts of the world,
nsing temperatures and warming are
not the stuff of the future. And neither
are the impacts of a warming planet.
India has already been experiencing
the impacts of 1°C warming. It was
evident in Uttarakhand. Chennai,

Urmi A Goswamj

Climate change is about rising
temperatures, shifting precipitation
patterns, extreme weather events.
It is also much more. It is about
changing the way we consume
and produce. It is about creating
more sustainable economies. And
for a country such as Indig, filling
the backlog of development ina
climate constrained world poses
a real and immediate challenge.
However we cannot just grow our
way out of this crisis.

/

3
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The author is Assistant Editor with The Economic Times.
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pat, Malin, and more recently
~Kerala and north=cast India, the
'".ﬂ waves of the past summer and
l;:| uneven ratntall across the Cnll’lllly
with foods aflecting some regions
ad very SeVLIe (I|_cmy,hl L‘tmdlllulns
facing many pacts of .llw country. With
JJobal temperature increase likely to
ershoot the “well below 27C™ poal
of the 2015 Panis Agreement, the
cvents of the past llcw years portends
a huge and expanding danger.

The warning issued by scientists
of the UN climate science body, the
lnlm‘guvcrnmcmnI I'ulﬁlcl on Climate
(Change from Busan, South Korea in
October last year of the immediate
and grave conscquences of continuing
(o emit greenhouse gases at current
ws not entirely unexpected for

g|||m

ov

rates Wi
Jndia.
Seientists working on the [PCC
gpecial report, Global Warming at
[.5°C, concluded that without a rapid
andappreciable reduction in greenhouse
gas emissions, the world was on a path
10 temperature increase of 1.5 degrees
Celsius in twelve years that is by 2040.
A warming of 1.5°C would mean that
Jarge tracts of the existing coasts would
be inundated and droughts and floods

would intensify exposing billions of

people to social and natural dangers.
The warning even more dire given that
global collective effort as pledged by
countries through their national efforts
to slow down global warming under
the Paris Agreement put the world on

a femperature increase trajectory of

well over 2°C,

{
!A_vcrngc_:_lgmpcrmurc increase
|

Increase in frequency of warm extremes

(wave days i
‘Change in average rainfull

Increase in extreme monsoon rainfall

Inerease in population exposed to water scarcity
Increase 1 economic damage from river flooding

Source IPCC SR 1.8 and Carbon Brief
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TABLE 1: Impact of warming of global temperatu

|
Increase in annual highest maximum temperature ;
|

[ Increase in heat waves in India by 2050
nerease in duration of heat waves in India___
\Increase in maximum population exposed (o heat

_____—-—-"—'__——‘
Climato change will require oconomy-wido transformation. Indid wi

Il noed

to make dramatic changos across the spectrum-onergy, 1runspormﬂonr
urban and agriculturo systems, It will roquire investing In human !"I’“"I'
innovation und rescarch gnd development,

Though no stranger to the adverse
impacts of a warming planet, the IPCC
special report had a elear message
for resource poor and vulnerable
countries such as India that it would be

among those most adversely aflected il

warming exceeds 1.5"C.

Sounding the alarm UN Secretary
General Antonio Guterres told a
gathering at the United Nations
headquarters in New York last year:
“Climate change is the delining issue
ol our time, and we are at a delining
moment. Climate change is moving
faster than we are — and its speed has
provoked a sonic boom SOS across
our world, If'we do not change course
by 2020, we risk missing the point
where we can avoid runaway climate
change, with disastrous consequences
for people and all the natural systems
that sustain us.”

India In A Warming World

As a relatively poor country that
is vulnerable to climate change, India
will be among those most adversely
afTected il warming, exceeds 1.5"C. It
is now clearer than ever before that
many of the adverse impacts ol elimate
change are unavoidable. South Asia,
particularly India is a hotspot, and will
exposed to multiple and overlapping

res In South Asla/Indin

1.5°C | 20

23'C L

[2°C | 1.7°C

160 per cent A38 per eent

‘ Stmes | O times
}' 2 times | 3V times
0 times | 5 times

No change Decrease by 3
per cent

., -.‘-: | 20 per cent 25 per cent
20 million | 10 milllon
JSB‘pér cent | 540 per cent

hazards as the planet warms, The
impacts even at 1,5 "C warming s
considerable-intensificd droughts
and water stress, heatwaves, habitat
degradation, and reduced crop yields,

Rising temperature and the
variations in rainfall will impact
water supplics. The overall impact
of ¢limate change on waler resources
will manifest as o rise in floods and
droughts, The intensity and area
allected by floods, river [Toods due
(o snowmelt and coastal flooding
due 1o sea level rise-will increase
considerably, India’s heavily populated
7,500 km long coastline will mean that
a sizeable population will be affected
by sea-level rise and resulting coastal
fTooding. Experts say that it could
directly affect 50 million people, many
of whom are directly dependent on the
sea for their livelihood, Cities such as
Mumbai and Kolkata too would be
under threat.

Acting On Climate Change

India has been stepping up on
its efforts to slow down the rate of
greenhouse gas emissions and 10
adapt 1o impacts that are already being
experienced.

In 2008, India launched the
National Action Plan on Climate
Change. Eightmissions—solar energy,
enerpy ellicieney, forestry, sustainable
habitat, water, agriculture, Himalayan
ccosystem, and developing strategic
knowledge for climate change--form
the core of the multi-pronged, Tong-
fernn, and integrated strategies for
addressing, climate change. Besides
a national level plan, 32 states and
union territorics have prepared state
level climate action plans, These plans
COMPrSINgG Programmes i sectors
such as health, industries, disaster
management, tourism, and coastal
development are focnsed on reducing
greenhouse pas emissions and adapting
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Jeveloping economy with

a large :
considerable development deficits and
millions still living in poverty grow

its cconomy and sustain that growth
while limiting its carbon footprint so
as to slow down warming to avoid the
more dire impacts of climate change
on its people? How does a developing
country with limited resources ensure
that it can bridge the development gap
of its people without endangering their
well -being in a climate constrained
world while at the same time is able
to take advantage of the opportunities
of the future?

Material resources and energy
are the drivers of economic progress.
Growing the economy and bridging
the development gap will inevitably
require increasing India’s consumption
of material resources and energy. A
recent assessment, Global Resources
Outlook 2019, by the International
Resource Panel, a United Nations
Environment-sponsored science body,
reports that the global extraction and
processing of material resources
biomass, fossil fuels, metals, and
non-metallic minerals—contributes to
more than 50 per cent of the greenhouse
gas emissions. As a lower-middle
income country, India's material
footprint is smaller than its high and
upper-middle income counterparts.
However, it is already experiencing
the adverse impacts of a materials-
intensive growth model: polluted
air, water stress and climate change-
inductd weather events. Clearly, as
India moves ahead urbanising at a rapid
paée, building the nearly 70 per cent of
its yetunbuilt infrastructure, increasing
its manufacturing base, creating jobs
in the non-agricultural and mining
sectors, it will need to transition to
production and consumption systems
that are sustainable, produce less
waste and use resources and products
more efficiently and in a manner that
they can be reused, remanufactured,
recycled or recovered. It is clear that
India cannot afford to adopt the growth
models that have underpinned the rise
of developed industrialised economies
and developing economies such as
China.

48

Climate change is about rismg.
shifting precipifafion
r events.
bout

e and

temperatures,
patterns, extreme weathe
It is also much more. It isa
changing the way we consum
produce. It is about creating moré
sustainable economies. And for a
country such as Indig, filling the
backlog of development in a climate
constrained world poses @ real and
immediate challenge.

For India to bridge the
developmental gap of its people an_d
ensure sustained economic growth, it
will have to go beyond the four corners
of its international climate change and
sustainable development commitments.
It will require more than swapping coal
power plants for solar panels and wind
turbines. and switching from fossil
fuel-powered internal combustion
vehicles to electric vehicles. Slowing
down the rate of growth of emissions
is important. Equally important for a
developing country such as India is the
need to build its ability to withstand
the changes that a warming earth
necessarily imposes—to augment its
resilience capabilities and the ability to
convert the challenge of climate change
into opportunities.

Climate change will require
economy-wide transformation.
India will need to make dramatic
changes across the spectrum-energy,
transportation, urban and agriculture
systems. It will require investing in
human capital, innovation and research
and development. This is the moment
for India to invest in re-skilling the
500,000 people who depend directly
and indirectly on coal mining as
the energy mix changes. It must
invest in innovations that minimise
the social cost of a climate-induced
transformation of the economy.

Reducing material and carbon
footprint and energy efficiency of
production and consumption systems
will require higher levels of research
and development. Issues like improving
the efficiency and productivity of solar

and wind energy capacities soasy,
phase out fossil fuels, deVClOping i
support system 10 change agricuhura]
and cropping systems to a!le\’ialc Watg
stress, improve productivity in the face
of changing temperature and rainfy,
patterns. India will peed to reconsiqe,
its investment decisions so as to byj|y
the industries of the future. It requireg
balancing the needs of the present, the
material aspirations of its people wit,
the opportunities of the future.

Climate change is about rising
temperatures, shifting precipitatiop
patterns, extreme weather events.
It is also much more. It is aboyt
changing the way we consume and
produce. It 1s about creating more
sustainable economies. And for a
country such as India, filling the
backlog of development in a climate
constrained world poses a real and
immediate challenge. However we
cannot just grow our way out of this
crisis. The path forward must focus
on creating wealth that will provide
the resilience to deal with the real and
physical challenges that a warming
earth presents, and to sustain the
economic growth that will ensure a
better life for all its people. For India,
it has to be about creating the capacities
to seize the opportunities that the
climate crisis presents.

Footnotes

1. Central Electricity Authority,
February 2019, All India Installed
Capacity of Power Stations

(8]

Central Electricity Authority, 2018b,
National Electricity Plan (Volume l):
Generation

3. Institute for Energy Economics and
Financial Analysis, 2India on track to
meet majority of Paris goals

4. Urmi A.Goswami, 2018, India t0
achieve climate goals before schedule,
The Economic Times (https://
economictimes.indiatimes.com/
news/politics-and-nation/india-set-
to-increase-share-of-renewables-
and-reduce-carbo-dioxide-pollution/
articleshow/66924213.cms)

(E-mail: urmigosx|'umi@!fmasgmup.Com)
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urbanisation has threatened the forests
that nurture the water regime in
the ground. Similarly, expansion of
road network in higher reaches or
upstream areas has caused extensive
landslides and erosion and has caused
irreparable damage to the perennial
water streams. These factors have
influenced the ecological functioning
of the world’s major water bodies
and in turn destroyed the various
freshwater systems. Consequently,
about two billion of world’s population
is going through water stress which is
expected to increase with time. In fact,
extent of availability of clean water
could prove to be the stepping-stone
to development. Issues pertaining
to water accessibility, quantity and
quality are major global concerns.
India is no exception as it is home
to one-sixth of the world’s total
population but has only 4 per cent
of the water resources sustaining the
economy in terms of agriculture, power
and biological productivity. Values of
per capita surface water avanlaPnhty
have continuously declined and in the
near future the country is expected
to become ‘water stressed’. Wfat_er
crisis will also lead to health crisis,
and women unduly while taking
away their considerable time from

52

Figure 2: Mullaperivar Water Dam

work, family care and causes loss of
economic opportunities,

Forests, Water and People -
Interconnections

Forests, water and people are
closely interconnected. The availability
and quality of water are increasingly
threatened by overuse, misuse and
ever-increasing pollution levels. It
is scientifically recognised that both
quantity and quality of water are
strongly influenced by forests. The
health of forests and its composition
has direct impact on water availability
as well as quality which shows the
importance of the relationship between
forests and water. Forested tracts not
only constitute catchment of rivers and
their tributaries but often they harbour
their headwaters. Water, wetlands
and forests are constantly interacting
to produce healthy and productive
ccosystems. Forests absorb rainfall
and snow melt and also slow runofl,
reduce soil erosion, improve water
infiltration rates, recharge aquifers.
thus exhibiting *sponge effect’. At
the same time forests growing along
the streams filter pollutants from
entering the water. Forests theretore
undoubtedly play a critical role in the
well-being and proper functioning of

the hydrological exyele. Sinee, foresty
are storehouses of blodiversity, these
play an equally important role iy
global eycling of carbon, oxyyen ang
other gases influencing the earthy
atmosphere,

Forest cover is one of the many
factors which affect climate at the
globalas well as regional and also loval
levels. Forests play a significant wole in
climate mitigation. Climate change is
altering torest's role in regulating water
flows and influencing the availability
of water resources. Theretore, the
relationship between forests and water
is 2 critical issue that requires highest
priority attention at all levels,

Forests—Conservation Values

Since time immemarial, importane
of forests to humanity has been
well recognized. Forests are seon &8
source of timber, edible products, fikel
wood, medicinal plants and habitat
W wildlite. As catehment for tivers,
they predominantly atfect the volume,
quality and timing of water flow a8
well as rates of soil fonmation ot
crosion, Forests haye been a sounve of
inspiration and are increasingly wsed
for tounism and recreation. Forests hot
only provide multiple services but they
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¢ \cu-ci\-cd {0 have multiple values
pichare being recognized by dillerent
aheholders. Porested catehments
a high propnr(inn of water for
ugricullm‘ul. industrial and
peeds in both upstrean and
awnstreant arcas. The health of our
aters is the principul measure of how
e liveon (he land. Water management
All not be sustainable unless key
cosystem gervices that influence
vailability of water are explicitly
onsidered from the landscape
astainability pcrspcclivc.

Tapping IForest Catchment
yotentinl: A few ol the country’s
sioneer efforts to tap {orest catchment
yotential to augment water supplics
o major citics and drier regions are
ighlighted as below:

ey
pmestics
sological

. Constructionof Mullaperiyar dam
on Periyar River in Kerala so asto
divert water castwards to the arid
rain shadow region of Madurai
under the then Madras Presidency
and creating a large lake (26
km?). Forests surrounding the
Jake and the entire lake ared
now constitute the periyar Tiger
Reserve (PTR). Diverted water
augmented the gmall flow ©
Vaigai River and brought notable
changes in the thirsty area anc

ensured sustainable livelihoods
by way of agricultur¢ production
(Figure 2).

|
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altitude
lake, Marsar and
00 k) inthe mid
(he catchment
so a8 o cnsure
psupply for the city of

Protection (O high
oligotrophic
diverse forests (5
slopes constituting
ol Dagwan Rive
clean wate
Srinagar and JEK.

Gimilar initiative was taken o
provide ensured water supply to
Shimla town during the colonial
time.

0.15 km?)
[ Shimla
forested

A small forest pateh (1
located § km east 0
constituted an important
catchment with dense Deodar
Ouk forests was [eased
to Shimla Municipal Commitlee
878, Lver gince, the water
(own is from (he

forests and

in
supply to Shimla
catchment forests.

The lorest was declareda pProtected
finally notified as

JForest and
¢ Catchment wildlile

Shimla Walc
Sanctuary (Figure 3).

the waler distribution
Mumbai metropolis is
cars old. Water
the metropolis
§ervoirs. Tansa
n Thanc
1892.
as

Likewise,
system in
more than 150y
is brought into
(rom various r¢
dam on Tansa River i
district was opened in

Before [ndependenc® Tansa W
{he major source and major water
pipelines were laid 10 supply water

as well as adequate
(raditional syste
harvesting and wate
drylands.

Policy and Le
Muanageme
commenced way b
(he establishment ol
law cnforcement ane
vicullurc-lmscd [ore
[forest l)cpurlmcnl(s)
manpow
(he custodiai
The Constitution ol
provides o cl
(o proteet the cnvironme
the protection ol w
(he Concurrent List, The
(I’rutcclinn) Act,
[egislation for
aspeets of the en
of pollution and wi
primarily unde
and Control of P
The Indian I

primary egislations
while the Wild Life
1972 and the
Act, 2002 arc significa
pcrspcctivc 0
property right,
sharing.
Paradigm Shift:
focus on the cCosys

to Mumbal ansa Jam
q lansd

iv located W ihit
Sane iy and ot
catehment yelrves
ponge continues w
provide watet pechutge
oven alter the withdew al
ol muonsoon

esttt
as

['oresiy Manngement
and Water Convery atlon

Forvests nnd virled
aatural water POSOUTECS
(surface water and
water) are
complex and dynamic
in nature. In India,
(here has been
a loug history of
management ol forests
ly documented
ms ol watet
r use, practiced in

prou nd

pal Framework:
nt ol Indian forests
ack in 1860s with
orest reservess
| initiation of
st working.
and trained
er were created. SEDs are
1 ol forests and wildlife.
Indin-Article 48A
(e ol the State
nt, Forests and
ildlife foll within
Environment
19806 is the umbrella
he protection of all
vironment. The issuc
ater quality falls

car manda

r the Water (l’rcvcmiun
ollution) Ack 1974,
orest Act, 1927, and the
(‘onsw'vulim\)/\cl. 1980 are the
governing [orests,
(l’rolcclion) Act,
cal Diversity
at from the
[ biodiversitys intellectual
and aceess and benefit

Biologi

Newer approaches
(em management,
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biodiversity, pmticipatory management,
sustainable livelihoods, maintenanee
ol ecosystem services and banning
green felling ultimately niming 1o
achieve target of 33 per cent forest
cover in the country and also (o fulfil
the global commitments alongside
addressing national priorities and local
needs, Presently, nbout 25 per cent of
country's geographical area is covered
under diverse forests including *Trees
Outside Forests”, Indin has established
an impressive network ol protected
arens and presently PAs (Protected
Areas) represent nearly 5 per cent
area of the country, Prominent country-
wide activities carried out under
various programmes/ have contributed
immensely. Several national level
institutions dealing with forestry/
wildlife research, education and
training, have been established for
capacity building.

Conservation of Water
Resourees: In the federal scheme of
the Indian Constitution, regulation
and development of inter-state rivers
falls within the legislative competence
of the Union Government, States
have the legislative compelence
over water supplies, irrigation and
canals, drainage and water storage.
States also have the power over jssues
relating to land and land use. Post-

54

independence the country has realised
the priority need for developing water
resourees, particularly in drier zones
for expansion of agriculture and
realization of national goals of self
suflicieney in food production. A large
number of irrigation projects were
implemented, As a result, numerous
multipurpose dams, reservoirs, canals
and ponds came into existence. Water
supply was also enhanced tapping
ground water resources. There has
been a notable growth in number of
walter sources. India has nearly 2/3rd
arca under rainfed agriculture and
considering limitations on expanding
irrigation potential, the country decided
to adopt and implement watershed
management approach to augment
walter supply in rainfed arcas. Over
past decades, country has gained
considerable experience in execution
ol integrated watershed management
programmes (IWMP),

Contribution (o the
Development

Sustainable

Past experiences have amply
illustrated that forests provide the

cleanest and most stable (Tows of
water and groundwater

surface
recharge among all land uses. Flow
amount, quality and timing can be

Figure {: Tansa Sanctuary and forested catchment

altered by lorest management; floys

can increase or decrease depcnding

upon post disturbance successiong]

patterns. These findings appropriately

indicate linkages between forests

and freshwater ecosystems. Both

ccosystems significantly contribute

towards UN Agenda on Sustainable

Development Goals which reflect

complex and interrelated nature of
social, ecconomic and ecological well-
being parameters. In recent past,
India has directed its development
pathway to meet its priorities of food,
walter and cnergy security; economic
growth; disaster resilience and poverty
alleviation while maintaining the natural
capital and adopt transparent and robust
governance along democratic lines.
SDGs related to water (SDG 6) and
land (SDG15) explicitly acknowledge
the linkages between forests and water.
Further, SDG 6 and SDG 15 have strong
interconnections with targets of other
SDGs and thus, approaches adopted
towards ecosystem management,
sustainable forest management,
biodiversity conservation, effective
and eflicient use of water resources
would not only contribute to other
SDGs but would ensure sustainable
overall development and fulfilment of
global commitments.

(E-mail: savvysavita@hotmail.com)
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ide of Gir

Jost extinct lions of Gir.

Hailed all over the world as the ‘king of the [ ; .

jungle’, the lion has always ICﬂP_“Jer the ASIATI@A'!'ON

human imagination and fascination in various g | = 1.8 i 7
capacities. Asiatic Lion - {Reviving the P"'de_ of ¢ he i‘ft de of -
Gir brings together rare insights, information = ‘ s s

on flora and fauna, historical records and | % ‘

ancient literature into an interesting account of
the history of origin, evolution and escape of
the Asiatic lion from extinction in the previous
century. One of the most renowned Wildlife
Sanctuaries of India, Gir is the only natural |
habitat of the Asiatic Lion. This informative r
and engaging read is the result of a lifelong
study and unique first-hand experience of
Dr. H.S. Singh, former Principal Chief
Conservator of Forests, and therefore it brings |
a perspective that has been long-awaited. The
author has also shared interesting observations j,
and pictures from his personal collection,
making it an informative and enlightening
Jjourney for the readers. ‘

The book, therefore, is an important and
valuable resource covering various aspects of
the lion’s lifecycle, such as social behaviour, jEl
breeding ecology, physical attributes, habits and
habitats, hunting behaviour, feeding patterns,
prey base and predation pattern, along with the
ecology of Gir and other animals who share the
habitat, like the Chowsingha (the world’s only four horned antelope), Sambar (Indian Deer), Striped Hyena
Magar (Marsh Crocodile), Indian Fox, among others. The book encompasses a range of aspe(;ts regardil{o II; ‘
conservation story _Of Gir Forests highlighting the labour, compassion and hard \\:)rk rendered bL'-‘tl < IF "
officials. Co_nservatlon efforts undertaken in the Gir forest and for the Asiatic lion during the last ﬁ)v ]:i y ‘Ordest
has made Gir one of the best managed Protected Areas in the world. However, as discussed i ‘l ¥ . —Lm e
author, the fate of this majestic animal in the new millennium depends ; et o Qe
this majestic feline.

on how human beings respect and treat

Publications Division of the Ministry of Information and Broadcastin

at Book Gallery, Publications Division, Soochana Bhawan, CGO ¢ g has orought out this book. Itis available

omplex, New Delhi.

Email at: businesswng@gmail.com to order your copy.
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