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India’slunar-landing
success should be
celebrated

When Chandrayaan-3 touched down,
India pulled off a huge win for its own
space programme and for international
efforts to understand the Moon.

t’s hard to land on the Moon and keep your space-
craftintact. Just weeks ago, Russia’s Luna-25 mission
crashed, dashing hopes for the country’s first trip to
the Moon since 1976, when it was part of the Soviet
Union. In April, a private Japanese effort also crash-
landed onthelunar surface. Thatis one of the reasons the
successful landing of the Chandrayaan-3 mission by the
Indian Space Research Organisation (ISRO) is so special.

Touchdown occurred just after 6 p.m. Indian time on
23 August near the Moon’s south pole, making India only
thefourth nation (after the United States, the Soviet Union
and China) toachieve a controlled lunar landing. Further-
more, India is the first to land at high latitudes, around
600 kilometres from the pole. That’s significant because
the polar regions are thought to containice that could be
aresource for future lunar exploration, for instance as a
source of the components of rocket fuel.

On 24 August, the mission’s landing module Vikram,
named after physicist Vikram Sarabhai, considered the
founder of India’s space programme, deployed a small
rover that will study lunarrocks and dirt. The solar-powered
missionis meantto last for two weeks, until lunar night hits
this part of the surface.

Like the US and Russian space agencies, ISRO has
learnt from a previous failure. The Chandrayaan-2 lander
crashed in September 2019, when its software could not
diagnose and correct a problem with its thrusters as the
craft descended to the lunar surface. ISRO engineers added
many back-up systems to Chandrayaan-3, and tested more
rigorously how the spacecraft could respondif things went
wrong.

Lunar trailblazer

Dozens of missions to the Moon are planned in the coming
years. The next attempt is likely to come in the next few
weeks, when Japan aims to send a spacecraft to test pin-
pointlanding techniques. It’s tempting to frame this flood
of interest in the Moon as a new space race, with nations
jockeyingtobethefirsttoreach particular milestones. But
as space writer Jatan Mehta observed this month: “This is
not the cold war era. Budgets are finite enough to not risk
expensive hardware being blown amid pursuits of trivial
firsts and aslight edge at best.”

However, lunar exploration can be seen as a new
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proving ground for science and engineering. Previous
ISRO missions have already brought about fresh lunar
science. India’s first Moon mission, the Chandrayaan-1
orbiter, launched in 2008 and helped to confirm the
existence of water on the Moon with data gathered by
aNASA instrument on board (C. M. Pieters et al. Science
326,568-572;2009). Meanwhile, the orbiter component
of Chandrayaan-2, which worked even though the lander
crashed, continues to map and study the lunar surface. If
Chandrayaan-3 continues to function well, it will collect
data onthe chemistry and mineralogy of the surface.

Yury Borisov, director-general of Russian space agency
Roscosmos, told state media last week that Russia’s
Moonshot failure happened because the country’s lunar
programme had beeninterrupted for almost five decades,
hollowing out the expertise needed to make it to the Moon.
ISRO, by contrast, has steadily built on its achievements,
including ramping up its engineering talent, although it
has declined to reveal how much — or how little — it spent
on Chandrayaan-3.

Indian Prime Minister Narendra Modi, who joined
millions of people in watching the final descent, rightly
said: “This success belongs to all of humanity.” It is also
undoubtedly a stellar achievement for India’s scientists
and engineers across many generations.

Why sustainable
developmentis
inseparable from
climate action

The science is clear: sustainability cannot
be achieved without climate action, and vice
versa. What’s needed is afight onboth fronts.

hen the Sustainable Development Goals

(SDGs) were adopted in September 2015,

the outcome of an upcoming United

Nations climate summit due to take place

in Paris three months later was anything

but guaranteed. Global leaders, diplomats, environmen-

talists and scientists were all keenly aware of the world’s

failure to secure an agreement on a new climate pactin

Copenhagensix years earlier,and negotiations were still in

flux. Thatisamong the reasons why the 13th of the 17 SDGs

—to “take urgent action to combat climate change and its

impacts” —includes nonumerical target for limiting global
temperature rise.

The magnitude and urgency of the task has never been

in any doubt, however. Several decades of science has
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cometoaconsistent, incontrovertible conclusion: global
temperatures will continue to rise until people stop pump-
ing greenhouse gases into the atmosphere. The question
now is how best to reduce emissions, given that the chal-
lenge involves more than 8 billion people and many mov-
ing parts. SDG 13 does provide abasic outline for success:
adopt national climate policies, transition to renewable
energy, increase resilience to climate hazards and disas-
ters, and get international aid and investment to those
countries that need it most.

Promises, promises

Natureis assessing the progress made towards each of the
SDGs ahead of aUN summitin New York next month. With
2030 set as the original deadline for achieving the SDGs,
the meeting will serve as the goals’midpoint. The story on
the climate frontis sadly familiar: no shortage of promises,
butnowhere near enough action. The consequences of con-
tinuing warming are now becomingall too clear, as people
aroundtheworld are affected by storms, floods, heatwaves,
droughts and fires. This year might well be the hottest on
record, and scientists expect next year to be worse.

The problemis not a lack of clarity. The climate agree-
ment that was brokeredin Parisin December 2015 created a
simple goal of limiting global warming to 2 °C — and ideally
1.5°C —above pre-industrial levels, and climate scientists
have laid out what needs to be done to meet that goal. In
2022, the Intergovernmental Panel on Climate Change esti-
mated that, to maintain a 50% chance of limiting warming
to 1.5°C, global carbon emissions would need to fall by
nearly half by 2030 and hit net zero by the early 2050s;
any residual emissions would need to be compensated
for by sucking greenhouse gases out of the atmosphere.

By some measures, there has been progress. All 193 coun-
triesthat have ratified the Paris agreement have submitted
national climate commitments, and more than 100 have
strengthened their climate pledges during the past two
years. The availability of renewable energy is accelerating,
with 107 gigawatts of capacity — more than the combined
total energy capacity of Germany and Spain —scheduled to
bebrought onlinethisyear, accordingto the International
Energy Agency (IEA). And more than 30 countries, mainly
wealthy nations, have shown that it is possible to reduce
greenhouse-gas emissions while increasing the size of their
economies, according to the Breakthrough Institute, an
environmental group based in Oakland, California (see
go.nature.com/3ssomtb).

Ups and downs

However, after a brief drop during the pandemic, ener-
gy-related carbon emissions hit a record high of nearly
37 billion tonnes in 2022, according to the IEA. Emissions
have been falling for decades in many wealthy nations,
but not fastenoughto offsetincreasesin China, Indiaand
other low- and middle-income countries.

The UN’s latest assessment of progress under the Paris
agreement projects that, by 2030, global emissions are
likely to drop by a paltry 0.3% from 2019 levels. Assuming
countries make good on all of their pledges and targets,
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global warming could be limited to around 2°C, according
to Climate Action Tracker, a consortium of researchers
that monitors government climate policies. On the basis of
current policies, however, the consortium says the world
is on track for something more like 2.7 °C (see go.nature.
com/3crr95j).

What the Paris agreement does not do is mandate who
must dowhat, and by when, tobend the curve. Actualimple-
mentationisinthe hands of individual nations and regions.
Guidance exists under the principle of “common but dif-
ferentiated responsibilities”, which dates back to the UN’s
1992 Framework Convention on Climate Change. Under this
principle, wealthy countries that had long benefited from
fossil fuels agreed tobe the first to act to reduce emissions.
By 1997, many of these nations had accepted the first legally
binding emissions-reduction targets, under the Kyoto Pro-
tocol, tobe achieved ontop of providing continued support
to poorer countries for sustainable development.

Global stocktake

Inthis context, the Paris agreement was designed as akind
of trust-building exercise. Low- and middle-income coun-
tries agreed that they, too, would reduce emissions and
pursue cleaner development strategies. The first global
stocktake of progress towards the Paris agreement is
scheduled for completion this year. All parties are urged
todotheirutmosttoachievetheir targets, and, astrust and
cooperationbuild over time, so, too, will climate ambition.

Yet that trust is in short supply. SDG 13 also repeats a
specific pledge that was first made at the failed summitin
Copenhagenin2009: that wealthy countries would ramp
up climate finance to US$100 billion annually by 2020. This
isjustafraction of whatis needed, and, 14 yearslater, even
that target has yet to be met. By contrast, among the G20
group of economic powers, public financial support for
fossil fuels more than doubled between 2019 and 2022, to
$1.4 trillion, as energy prices spiked in the wake of Russia’s
invasion of Ukraine, according to the research consortium
Energy Policy Tracker. That total includes $440 billion to
support new fossil-fuel development.

Time is not on our side. The world is already close to
1.5 °C of warming. As climate impacts mount, they will
cascade through societies, making it harder to achieve
other SDGs in areas from sanitation and public health to
inequality, poverty and hunger. Limiting warming will
make it easier to achieve other goals, but, as we noted in
our editorial on the energy goal, SDG 7 (Nature 620, 245;
2023), recent research has shown that the reverse is also
true:the more progress governments make in developing
holistic solutions that tackle the goals asanensemble, the
easier it will be to achieve the energy and climate goals.

What the world needs is leaders who can build viable
political coalitions to push for truly sustainable — and
more-equitable — development. Some call this the ‘just
transition’, from a global economy based on fossil fuels
to one thatis driven by clean energy. The job of scientists
and academicsistobeready with policy options when that
day comes. It’s not just the right thing to do; it is also our
best hope for the future.



