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demand often peaks during evening
hours. This means electricity providers
have to arrange for back-up power from
other sources, be it thermal or hydro.
Evenduringtheday, solargenerationcan
fluctuate due to cloud cover or varying
levelsof sunshine.This intermittencycan
disrupt the stability of the grid—a com-
plex network of power plants and trans-
mission lines which matches demand
with supply.
Apossible solution lies in storing solar

powergeneratedduringtheday inbatter-
ies for use later but this raises the cost of
power. For discoms in financial distress,
solar can turnout tobedifficult-to-man-
ageproposition—onewhere theyhave to
pay for backup power and fixed charges
imposed by thermal power plants even
when they arenot drawingpower.
Another flipsideof solar is thatcapacity

utilization,orplant loadfactor (PLF),usu-
ally hovers between 20-25%, leading to
lower average power output (again
because solar panels do not produce
powerduringnight time). Incomparison,
thermalpowerplants operate at aPLFof
60-80%. This means, larger capacities
need to be set up for solar to increase its
share in generation.Of course, intermit-
tency and low PLF are not glitches; they
are intrinsic to solar.

RACETOTHEBOTTOM?

After reverse auctions were intro-
duced in 2016 into the renewable

energy sector, the quoted tariffs went
aggressively low (with solar tariffs tum-
bling down to as low as ₹2.4 per unit),
withoutconsideringwhether it is feasible
toputprojectsongroundat thoseprices,
said a senior executive of a renewable
energy firm who spoke on condition of
anonymity. In reverse auctions, sellers
(project developers) compete with each
other by offering the lowest price to
deliver power.
Theperson added thatwhile auctions

arecentralized (tenders floatedbycentral
agencies like SECI), power is purchased
by state-owned discoms who are often
reluctant.Further,projectshave tocome
up in land owned by states. These are
points of friction.
Inaddition,powerevacuationsystems

are not in place. The timeline to develop
transmissionlineswasalignedtothether-
malerawhenit took4-5years tobuild the
infra. It takes between2-3 years now.
“While my solar projects would take

just a year and a half to start generation,
transmission lines takemuch longer.We
have done wonders when it comes to
energy transition,but somewhere in this
journey we forgot that the backbone (of
powersupply) still remainsconventional

sources like thermal and hydro (toman-
agethedips inrenewablesupplies).Butall
policy support was directed to push
renewables,” theperson said.
The latest Economic Survey makes a

similar argument. In India’s case, most
capacityadditions to thecoal-firedpower
plants weremade only in the 2010s, the
survey said. “There is no valid economic
rationale for shuttingdowncoalplants in
India, leavinghuge investmentsunderu-
tilized and stranded and without a
dependable alternative inplace.”
Thehard truth is, despite the impress-

ivegrowth inrenewables, thermalpower
still accounts forover70%ofgeneration.
The IEEFA report quoted earlier said

thatdelays inproject implementationand
mountingunsoldpower inventoryposea
significantchallengetoIndia’s renewable
energy target for 2030. This could deter
investors, affect availability of low-cost
finance and impact 75GWof large-scale
renewable projects.
But under-subscribed tenders seem

less of a worry. “Most renewable energy
tenders are significantly oversubscribed
due to strong demand from developers.
The tenderswhichreceive lowparticipa-
tion are usually those where tariffs are
artificiallycapped,makingprojects finan-

THECHINKS IN INDIA’S
SOLARARMOUR

Tomeet its ambitious renewable energy goals, India needs to fix multiple snags first
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Solar electricity is now cheaper
compared to polluting sources
of energy. It costs discoms ₹2.5-
4.8 to buy a unit of renewable
power, comparable or less than
the cost of thermal power.

WHAT

India is makingmore electricity
from solar than a decade ago
but the share of solar in overall
power generation is still less
than 10%. Many discoms are
reluctant to purchase RE power.

BUT

Multiple gaps exist. They include
inadequate transmission
infrastructure—renewable
power generated in one state
has to be transported to another
—and projects failing to take off.

WHY

A file photo of workers carrying a solar panel for installation at an under-construction renewable energy project in Gujarat’s Kutch district. AP
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W hen Bell Laboratories
developed the first sili-
con solar cell in 1954, a
technological break-
throughthatconverted

sunlight into electricity, the invention
madeheadlines. “Itmaymark thebegin-
ningofanewera,”wentastory inTheNew
York Times, “leading eventually to the
realizationofoneofmankind’smostcher-
ished dreams—the harnessing of the
almost limitless energies of the sun.”
That hopewasbornout of ahumbling

statistic: the amount of sunlight that
strikes the earth’s surface in anhour and
ahalf isenoughtomeettheworld’senergy
demand for a year.
Over the next several decades, solar

technologiesmadehugeprogress, to the
point that by 2020, solar electricity
turned cheaper compared to polluting
sourcesofenergy likecoalandfossil fuels.
In November last year, India achieved a
major milestone when its renewable
energy capacity surged past 200 giga-
watts (GW).By2030, it hopes to scaleup
renewables to 500GW. India’s renewa-
ble energy targets are also critical to its
stated goal of reaching net zero carbon
emissions by 2070.
Data from the Central Electricity

Authority show that by end-January
2025, renewables comprised 45% of
installed power capacity. Solar capacity
crossed 100 GW and now accounts for
over a fifth of India’s installed power
capacity.Considering that solarwasapal-
try3.7GWinMarch2015, the sectorwit-
nessed a remarkable 27-fold growth in
less than a decade.
In 2023, India spent $30 billion on

green capital expenditure, which is
expected to grow tomore than$400bil-
lioncumulatively in thedecadespanning
2022-32, as per aMorganStanley report
(April 2024).
It now costs electricity distribution

companies (discoms)anywherebetween
₹2.5and₹4.8 topurchaseaunitof renew-
able power, depending on whether the
project involves a mix of solar, wind,
hydroand includessomebatterystorage.
This is comparableor less thanthecostof
thermalpower (usingcoal)whichhovers
between₹5-6per unit.
Now the question is, if solar is

cheaper than thermal, why are we not
producing more electricity from this
endless resource? Why is the share of
solar in overall power generation still
less than 10%?

THEROUGHEDGES

Despite theprogress Indiamadeso far
initsenergytransitionjourney,some

recentstateof thesectorreports flagmul-
tiple gaps which include inadequate
transmission infrastructure (renewable
power generated in one state has to be
transported toanother) andprojects fail-
ing to take off.
India issuedarecord73GWofrenewa-

ble energy (RE) tenders in 2024, far
exceeding its annual target of 50 GW.
But, 8.5 GW of capacity was under sub-
scribed, five timeshigher than theprevi-
ous year, said a report from the Institute
of Energy Economics
and Financial Analysis
(IEEFA), released ear-
lier thismonth.
Worryingly, the

cumulative unsigned
power sale agreement
(PSA) capacity now
exceeds 40 GW. This
meanswhilecompanies
are willing to set up
renewable energy (RE)
projects, there aren’t enoughbuyers.
Another report by the Delhi-based

Centre for Science and Environment
(CSE), released in January, underlined
thesluggishpaceofcommissioningofRE
projects. For34.5GWof solar,wind, and
hybrid projects, power purchase agree-
ments (PPA) have been signed but pro-
jects are yet to be commissioned. PPA’s
are signed between project developers,
or companies which produce solar
power, andagencieswhich issue tenders
like the Solar Energy Corporation of
India (SECI). This implies a lackof inter-
est from state owned discoms to pur-
chase renewable power.
India’s fledging solar sector also

receivedablowafter itwasmarredbyalle-
gationsofbribery. InNovember lastyear,
theUS’SecuritiesandExchangeCommis-
sion (SEC)began investigatingtopexecu-
tives at Adani Green Energy and Azure
Power for their role in allegedly paying
$250million inbribes to Indianstategov-
ernmentofficials tosecuresolarcontracts.
As per the SEC, Adani Green Energy
raised $2 billion fromAmerican and for-

eign investorsbasedonfalseandmislead-
ing statements about the firm’s anti-cor-
ruption and anti-bribery efforts. Adani
GreenEnergyhasdenied theallegations.
“Without getting into the legal argu-

mentsor themeritsof thecase, theques-
tionthatariseshere iswhyshouldtherebe
a need to ‘bribe’ officials to accept solar
energy contracts?” asks the CSE report.
“When delivered solar energy costs are
cheaper thancoal-based thermalpower,
why is solar not thepreferredoption?”
Mint spoke with energy researchers

and industry insiders to understand if
solar purchases are slowing down and
whatcanbedone to resolve theproblem.
They spoke of steep targets set by the
Centre, inadequate transmission infra-
structure, and the reluctance of states.
Some questioned the auction process
itself.Theministryofnewandrenewable
energy (MNRE) did not respond to que-
ries fromMint.
A lot of RE is being pushed to states

without consulting them, said a former
MNRE secretary who did not want to be
named. “Therenewablepurchaseobliga-

tion, which mandates
states to sourceacertain
share of energy from
renewables, is shoddily
designed and cannot be
enforcedlegally. Itneeds
consensus between the
Centre and states. The
target to push 50 GW
renewables every year
does not take into
account whether we

have the capacity to implement it,” the
formerbureaucrat added.
Not everyone agrees. The Centre is

doingtheright thingbypushinganambi-
tious target and aligning states with
India’scleanenergygoals,arguedSumant
Sinha, chairmanandchiefexecutiveoffi-
cerofReNew,amongthe largest renewa-
ble energy companies in India.
Sinhaadded that themainoperational

challengeoverthe last fewyearswasavail-
abilityof importedequipmentduetodis-
ruptedsupplychainsduring thecovid-19
pandemic. But the situation has vastly
improvedduetoapolicypushtopromote
domesticequipmentmanufacturing. “We
areproudtosharethatoursolarproject in
Rajasthanofabout 1,300-megawattpeak
capacity is commissionedusingmodules
manufactured at our own facility in Jai-
pur,Rajasthan,which isan industrymile-
stone,” he said.

SUNNYSIDEDOWN

Adrawback of solar is its intermit-
tency. Solar power cannot be pro-

duced after sunset, even though power

Project implementation
delays andmounting unsold
power inventory pose amajor
challenge to India’s renewable
energy target for 2030. This
could deter investors.

cially unviable, like in some state-level
battery energy storage system tenders,”
said Vineet Mittal, chairman of Avaada
Group,arenewableenergyprojectdevel-
operandmanufacturerof solarmodules.
A 300-megawatt solar project needs

over 900 acres. Acquiring such a large,
contiguous land parcel, especially near
grid substations, is a signifi-
cant hurdle, said Sumant
Sinha of ReNew, quoted ear-
lier.
“Land procurement is

increasingly becoming a chal-
lenge due to the sector’s rapid
growth and the concentration
inspecific regions (likeGujarat
and Rajasthan). Greater trans-
parency and ease in the alloca-
tionofstateandcentralgovern-
ment-controlled landwould immensely
benefit the sector,” he added.

JUSTTRANSITION

Areasonwhy state discoms are reluc-
tant topurchase renewablepower is

volatileandfallingtariffs.Theydon’twant
to lock themselves into 25-year-long
agreements when tariffs may fall due to
low-cost energy storage technologies in
future.Furthermore,domesticallymanu-

factured solar modules currently cost
morethandouble theprice inglobalmar-
kets, andpricesmay fall in future leading
to lower tariffs.
Currently, companies generating

powerundergovernmentprojectshaveto
usedomesticallymanufacturedmodules
asperamandatetopromote localproduc-
tion and reducedependenceonChina.
“Thecentreneeds toworkcloselywith

states to ensure that RE tenders are
aligned to their requirements. Also, it is
timetorethinkthewaiverof transmission
chargesas thesecostsareoftensocialised
(with the end consumer footing the bill).
Thiswill lead toabalanceddevelopment
ofnewprojects instateswhereREgenera-
tionis lagging,”saidAlokKumar,a former
power secretary.
Currently, greenenergyprojectscom-

missioned before end-June 2025 are
exempted frompaying inter-state trans-
mission charges.
To resolve the current backlog of pro-

jects, bothcentreandstategovernments
havetostepupinvestments tomodernize
the grid infrastructure, said Nidhi Bali,
directorofenergyandurbantransitionat
iForest, a climate think tank.
“States will need to set ambitious

renewable energy targets, particularly
those intheeasternregionwhicharecoal-
dependentand lagsbehind inREgenera-
tion.This iscrucial fora justandequitable
transition. The good thing is, states like
Odisha and Assam are setting the right
goals,” she added.
Ajust transitionensuresthatcommuni-

ties which are dependent on polluting
sourcesof energy tomakea livingdonot
lose out with greater adoption of clean
energy.
Anothercog inthewheel is toprioritize

decentralized solutions, Bali
said. If electricity can be pro-
ducedbyhouseholds adopting
rooftop solar, it will reduce the
need to transport power over
longdistances.
InFebruary lastyear, thecen-

tre approved a ₹75,000 crore
PM-SuryaGhar free electricity
scheme targeting 10 million
families with a subsidy of up to
₹78,000 per family. As the

scheme picks up pace—so far, a million
families have benefitted—rooftop solar
holds the promise to improve clean
energy penetration and ease the load on
overworkedgrids.
Despite the rough edges, India’s jour-

ney in renewables offers hope that it can
meet the ever-growing demand for
energy without adding to carbon emis-
sions, furtherpolluting itsairandworsen-
ing the climate crisis.
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POWER TALES
The share of solar in India’s installed
power capacity is on the rise.
Share (in %) of installed capacity by energy type

Solar’s share in generation is still low

Share (in %)

Thermal Nuclear Hydro Solar
Other renewables

Source: Central
Electricity Authority

Note: 2015 data as on end March; 2025 data
as on end January.

Note: Generation
data as on March 2024.
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