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India’s innovation gap shows up
in the financial data of our firms

Corporate India must recognize R&D as the foundation of long-term compelitiveness before we can hope for breakthroughs

MITRA BHADURI
is professor, Madras School of Economics

echnological innovation inall quarters

is critical for accelerated economic

growth. However, India’s research and

development (R&D) debate often

focuses on public spending: howmuch

thegovernment allocates, which mis-
sionsare launched and what headline targets are
announced. The data, however, suggests that
India’sinnovation shortfall is fundamentally an
industry story. What distinguishes India from
global technology leadersis not an absence of
policy intent, but the reluctance of corporates to
invest meaningfully in research.

Therecent CTIER Handbook on Technology and
Innovation in India 2025 brings out a few critical
aspects of India’s innovation landscape. First,
India’s R&D expenditure remains structurally low.
In2023, it stood at 0.6% of GDP, the lowest among
major innovation economies, and has been stuck in
anarrow 0.6-0.9% band for more than three dec-
ades. Over the same period, peer economies have
steadily intensified their commitment by gradually
scaling up R&D investments. Israel and South Korea
consistently spend over 4% of GDP on R&D, the US
exceeds 3.5%and China has raised its R&D intensity
toaround 2.6%, reflecting sustained policy and
industry commitment to tech leadership.

Second, India’s R&D ecosystem is heavily
dependent on the government In 2023, the public
sector accounted for 55% of total R&D expendi-
ture, whileindustry contributed just 36% and
higher education 9%. This contrasts sharply wi i[h
global patterns. Industry finances roughly 75-80°
of R&D in the USand China, over 70% in South
Koreaand Germany, and close to 80% in Israel,
underscoring the centrality of corporatesin
advanced innovation.

Third, recent trends are particularly concerning.
Industry’sshare of India’s R&D has fallen from41%
in 2018 to 36% in 2023, even as higher education’s
share rose modestly from 7% to 9%. India’s indus-
trial R&D expenditure in 2023 was under $7.4bil-
lion. As a stark contrast, Nvidia, which is ranked
26th among the world’s top 2,500 R&D spenders,
spends nearly as much asall of India’s industry on
R&D, while Alphabet, the top global R&D spender,
spends almost five times that sum. Thus, ata time
when corporate-driven R&D is driving frontier
innovation globally, India’s weakening industrial
research effortsignals a growing risk to long-term
competitiveness.

The pattern of industrial R&D spending in India
points to a strong concentration rather than broad-
based technological diversification. Corporate
research investment islargely confined toalimited
set of sectors such as pharmaceuticals, automo-
biles, oil and gas, and software services. The first
two of those together account for more than half
our total industrial R&D expenditure, reflecting

!
areas where firms benefit from established pro-
duction strengths, regulatory familiarity and incre-
mental innovation. By contrast, Indian industry
invests relatively little in sectors thatanchor global
R&D activity, including electronic and electrical
equipment, healthcare technologies, advanced
uring and industrial engi ing

‘This narrow focus has consequences. In 2023, as
the handbook reports, 827 US and 679 Chinese
corporates featured among the world's top 2,500
R&D spenders. India had just 22 corporates in that
list. More tellingis the sectoral absence. Strikingly,
Indian corporates are missing from six of the ten
most R&D-intensive global sectors, including elec-
tronic equipment and healthcare technology.
Even where Indian corporates are present globally,
such asin pharma, their R&D intensity remains
below that of their international peers.

‘Thebehaviour of large Indian corporates further
underscores this pattern. The top 100 R&D spend-
ersaccount for nearly 78% of all industrial R&D in
India, indicating a highly concentrated research
landscape. Beyond a small group of conglomerates
and established manufacturers, R&D spending
drops offsharply. Many profitable Indian corpo-
rates with global revenues invest little in in-house
r esurah relymg mstedd on unported technolugy 3
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The handbook also hlghhghtsthat India’sinno-
vation constraints are evident across the talent,
research and intellectual property pipeline. In
2022, India had just 260 full-time researchers per
million people, farbelow China’s 1,849 and the
US’s4,825, and trailing all comparable economies,
with South Korea (9,435) and Taiwan (9,200) at the
global frontier. While India performs better in doc-
toral output, producing 21,232 science and engi-
neering PhDs in 2023, the third highest globally,
thisscale hasnot translated into high-impact
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research. India ranked fifth globally in publica-
tions, contributing 714,016 papers (5% of global
output) during 2019-23, yetrecordsamong the
lowest citation impact scores across peers. Weak
industry linkages compound this gap as only 1% of
publications involve industry collaboration, com-
pared with over 6% in Japan and Germany, while
international collaboration remains modest at
around 30%. Patent data shows some progress.
Resident filings exceeded non-resident applica-
tionsat the Indian Patent Office in 2023, reversing
earlier trends, but the scale remains well below
China’s local innovation system.

India’s innovation gap is visible in corporate bal-
ance sheets, sectoral choices, the global absence of
our firms from frontier technologies and quality
research. India generatesa large number of start-
ups, but relatively few are built on proprietary
hardware, advanced materials or complex engi-
neering capabilities. Recent initiatives such as the
Anusandhan National Research Foundation, India
Al Mission, and the $12 billion Research, Develop-
ment and Innovation fund reflect a recognition of
thisimbalance. Their success, however, will
depend on whether they can reshape corporate
behaviour rather than merely add incremental
funding.

India’s binding constraint is not capital availabil-
ity, butriskappetite. Closing this R&D gap will
require a decisive change in how Indian industry
approachesresearch. Until R&D is recognized as
the foundation of long-term competitiveness, this
equilibrium is unlikely to shift. That, in turn,
requires far deeper and more systematic collabora-
tionbetween industry and academia to generate
commercially relevant, patentable innovations.
Unless R&D isinternalized as the bedrock of long-
term competitiveness rather than an optional
adjunct to growth, this deficit will persist.
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Is New York under Mamdani
bent on overtaxing residents?

Expanded city services come at a cost volers may not understand
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ALLISON
is a Bloomberg Opinion columnist covering
economics.

rance is great. I visitafewtimesa year,

and the food is fantastic, the museums

are amazing and day care is free (or
heavily subsidized) for toddlers aged 3
months or more. New York City, where I
live, is also great, with pretty good food and
architecture. The day care, not so much.

Ofcourse that French day care comes at
asteep price. The French—even the mid-
dle class—pay much morein taxes. Accord-
ingtothe OECD, the average single earner
pays 28% of their income in taxes, com-
pared to24% in the US. And that does not
include the large consumption taxes that
Europeans pay.

Now New York’s mayor wantsthe city to
provide free child-care starting at six
weeks, among other free services. He has
also promised New Yorkers that someone
else would pay forit: the rich. Last week,
reality caught up withthese plans.If Mayor
Zohran Mamdani cannot get the tax
increases he wants on high earners and
corporations, all New Yorkerswill need to
pay—in the form of higher property taxes
now and, later, abailout of the pension and
health-care funds he plzms toraid.

Thereisalottocriticize here. The taxon
high earnersis poorly structured and raises
the rate to such a level that it may cause
seriouseconomic damage. New York City
already spends a fortune on its residents
and provides subpar services. With its
existing obligations and variable tax reve-
nue, increasing the budget another 9% is
certainly imprudent, to putit mildly.

And yet—even though I am a property
ownerin New York City, wouldn't be sub-
Jjectto the millionaire taxand am kept up at
night by underfunded pensions—part of
me hopes this tax comes to pass. Voters
elected someone who promised to expand
the services the city offers. If they want
that, weshould all pay forit.

Itisnotjust New Yorkthatis flirting with
fiscalnihilism. Polls reveal US voters want
twothings: higher taxes on the wealthy and
more entitlements. In other words, free
stuffsomeone else pays for.

Toa degree, thisisunderstandable; this
isthe richest society in the world. America
should provide people with a minimum
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New York's mayor wants the city to provide
free child-care starting at six weeks. AP

ernment, butreasonable people can disa-
gree. Striking theright balance, however,
requires that the costs and benefits be
widely understood and broadly felt.
Europe madeits choice, opting for higher
taxes foralland alower standard of living in
exchange for moresecurity.

My concern is that Americans do not
internalize these trade-offs. I have always
used three criteriawhen judginghow good
ataxis: efficiency (does not create distor-
tions), progressivity (collects more from
those who have more) and feasibility (rela-
tively easy to collect). NowIam addingsali-
ence to my list: that is, whether people
understand the taxes they are paying and
what they get for them.

Franklin D. Roosevelt had the same idea
when he created Social Security, whichis
why the programme is funded through
payroll taxes on everyone. People would
feel more connected, he reasoned, to a pro-
gramme they paid into.

Today salienceis the last thing any poli-
tician wants from a tax. Almost everyone
(except maybe billionaire investor Warren
Buffett and US politician Mitt Romney)
already thinks they pay too much in taxes.

Directly increasing taxes on anyone who
makes less than $400,000 annually has
becomea political non-starter. Politicians
have become addicted to promising more
benefits—tax credits, health-care subsi-
dies, now child care—that someone else
pays for. Often the middle class ends up
paying anyway. The cost of corporate taxes,
forexample, are largely borne by workers,
but most people don’t realize why their
wagesare lower.

Aslong as the taxes Americans pay are
disconnected, there is no scope for fiscal
discipline, letaloneaccountability for what
we are already spending.

Odds are, people should be paying more.
Weallshould—ifwe want our government
to make good on its promises to pension-
ers, bondholders and the new and ever-

standard of living. And Ithier people
are better positioned to pay a higher tax,
evenifthey already pay a very large share
of taxes, and there is only so much more
youcan tax them. A large welfare state can
be justified because it reflects how much
we,asa society, valuesecurity over growth,
the collective good overindividual flour-
ishment.

Personally, Iwould prefera smaller gov-

growing population of beneficiaries.
New Yorkers are starting to have pro-
ductive discussions about how much the
cityisalready spending on schools, health
benefits and all sorts of other things, and
the impetus wasthe threat of higher prop-
erty taxesin thecity. Now imagine what the
conversation would be like if we actually

had to pay them. ©BLOOMBERG

The Russia-Ukraine war: Why peace is proving elusive

HARSH V. PANT &
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international relations, King's
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(ORF); and junior fellow,
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n24 February 2022, Russian forces
crossed into Ukraine with the
objective of demilitarizing the
country and deterring Kyiv from joining the
North Atlantic Treaty Organization. Russian
strategic planners expected a Ukrainian col-
lapse withina fortnight. Four yearson, Mos-
cow has yet to achieve its core wartime
objectives of gaining complete control over
the regions of Donetsk, Luhansk, Kherson
and Zaporizhzhia. The conflicthas already
surpassed the length of the Soviet military
campaign against Nazi Germany, making it
Russia’s longest in Europein overacentury.
Despite Russian forces controlling the
tempoacross multiple axes, they have strug-
gled toachieve a breakthrough, as Ukrainian
resistance has slowed their advance, with
highlossesonboth sides. \ hile, efforts

in Abu Dhabi have hinted at a more prag-
matic approach, reflected in the participa-
tion of high-ranking political and military
representatives from Russia and Ukraine,
with deliberations on the implementation
and modalities of monitoring a ceasefire.
Yet, deep divergences in negotiating posi-
tions suggest that any peace without
addressing these would be fragile.

State of the battlefield: Russia’s military
strategy seeks to exploit Ukraine’s acute
manpower shortage by deploying a swarmof
troopsacrossfronts in anattempt to spread
the Ukrainiandefence thin. Asaresult, Rus-
sian forces last year recaptured the Kursk
region and opened a new front in Sumy,
northeastern Ukraine. New gains were made
in Donetsk with the capture of Pokrovsk,
Myrnohrad and Siversk, as well as Huliapole
in the Zaporizhzhiaregion. However, these
gainsare largely tactical rather than strate-
gic, with Russia controlling only about one-
fifth of Ukrainian territory. Domestically,
Moscow faces mounting pressure from the
high cos!s nfﬁn;mcmgthe war, high interest
mtes, s sanctions and sustained

tofinda 1settlement | ined
momentum, with Russian, Ukrainian and
American interlocutors meetingat various
levels and formats. The recent trilateral talks

trikes on energy infrastructure,
all of which have resulted in the Russian
economy overhealmg

Despite severe manpower shortages, war

fatigue and reduced overt US supportcom-
pared to the Joe Biden US presidency, Kyiv
has constrained the Russian advance thanks
to European partners scalingup military aid.
Ithas intensified strikes on Russian energy
and military infrastructure and developed a
comparative advantage in limited-arms war-
fare, particularly through

roundsof negotiations, a 28-point framework
wasoutlined and latercondensed to 20 points
by the USand Ukraine (redacting clauses that
ran counter to Ukraine’s sovereignty). But
Moscow rejected the plan. Core divergences
include the warring countries’ irreconcilable
positionson territory, security guaranteesand
ceasefireterms.

Al-enabled drones and Kyiv has vehementl

precision-guided tools. The great-power oppised any attempt a);
Also, changes in key B salami-slicing itssovereign
appointments, including pres“ge Of one territory, calling for theres-

the introduction ofa popu- side must be toration of its 1991 borders.
lar wartime figure and But Russia is firm that a
Russia hawk Lieutenant balanced with ceasefire will be contingent
General Kyrylo Budanov, on Ukraine’s withdrawal
as Zelensky's chief of staff, the soverei gnty from Donetsk, Luhansk,
have renewed confidence Kherson and Zaporizhzhia;
in Ukraine's negotiating of the Other for italso wants Crimearecog-
position. Budanovis said to . " nized as Russian territory.
bein close contact with his its resolution Onsecurity guarantees for

Western counterparts.
Taken together, Ukraine
remainsfarfrom capitulation despite incre-
mental Russian advances.

Peacetalkson x}wkvground Last F ebrmn.
negotiati lafterth
2022 talks in Istanbul. They began ina bilat-
eral US-Russiaformat, with Ukraine brought
in later. By the end of 2025, after multiple

Ukraine, it rejects the

Western understanding of

itand argues thata Russian withdrawal must

not enable Kyiv to regroup and launch a

e.Any pe. that

do(‘s not address the: se issues islikely to be
fragile and vulnerable to fresh escalation.

The way ahead: What's increasingly evi-

dentisthat neither theritualistic expansion

of Western sanctions on Russia nor coercive
pressure on Ukraine toaccept a suboptimal
settlement will in itself deliver sustainable
peace. The limits of punitive maximalism
and forced compromise are now stark.
‘While the latest round of talks has stopped
shortofabreakthrough, it has kept the dip-
lomaticchannelajar. The granular, techni-
cal negotiations that follow are likely to be
more consequential.

These discussions could focus on areas
where convergence, however modest, is
possible: an exchange of prisoners of war,
mutual restraint on targeting energy infra-
structure, a halt tostrikes on densely popu-
lated urban centres and the construction of
structured pathways to address thorny ques-
tions of territory, security guarantees and
the sequencing of a ceasefire. Such incre-
mentalism may lack drama, butis often the
precondition for strategic stabilization.

At its core, the dilemma is political as
muchas military. Crafting an arrangement
that affords Moscow a face- sdvmg exit, with-
out eviscerating Kyiv'ssovereign agency, is
the centralbalancingact. Reconciling these
competing imperatives—great power pres-
tige and national self-determination—will
determine whether diplomacy can move
from managing conflict toresolving it.






