
Climate change

Will China save the planet or destroy it?
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The country's carbon emissions will soon peak. Then comes the hard part

rflHoucH HE mv dying of brain cancer, Tu
I Changwang had one last thing to say.

The respected Chinese meteorologist had
noticed that the climate was warming. So
in 196r he warned in the Peoples Daily, a
Communist Party mouthpiece, that this
might alter the conditions that sustain life.
Yet he saw the warming as part of a cycle in
solar activity that would probably go into
reverse at some.point. Tu did not suspect
that the burning of fossil fuels was pump-
ing carbon dioxide into the atmosphere
and causing the climate to change. In that
issue of the People's Daily, a few pages be-
fore his paper, there was a photo of grin-
ning coalminers. China was rushing to in-
dustrialise with the aim of catching up
economically with the West.

Today China is an industrial power-
house, home to over a quarter of the
world's manufacturing-more than Amer-
ica and Germany combined. But its pro-
gress has come at a cost in terms of emis-
sions. Over the past three decades China
has released more carbon dioxide into the
atmosphere, in total, than any other coun-

try (see chart r on next page). It now emits
over a quarter of the world's greenhouse
gases each year, according to Rhodium
Group, an American research f,rm. That is
about twice as much as America, which
comes second (though on a per-person ba-
sis America is still worse).

Much, then, depends on China if the
world is to keep global warming since the
Industrial Revolution well below z'c, as
governments pledged at the uN's annual
climate summit in Paris in zor5. This year's
summit (called coez8) began on November
3oth in Dubai. China has both good and
bad news for those attending.

On the positive side, China's emissions
will soon stop rising. Some analysts think
they will top out this year. There is little
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doubt that the peak will come before zo3o,
which is the goal China has set for itself. It
is building nuclear-power stations faster
than any other country (see next story). It
has also invested heavily in renewable en-
ergy (see chart z), such that it now has
around 75o gigawatts of wind and solar
generating capacity, about a third of the
world's total. By the end of the decade the
government aims to have r,zoocw of such
capacity, more than the total power capac-
ity of the European Union at the moment.
China will probably well exceed that target.

But it is not just China's embrace of re-
newable energy that is helping it curb
emissions. Its production of carbon-inten-
sive steel and cement has been dropping.
After decades of building roads and rail-
ways, the government is splurging less on
big infrastructure projects. A long expan-
sion of the property sector has ended in a
meltdown that has shaken the economy-
but led to fewer emissions. Going forward,
few analysts expect China's cDp to grow as
fast as it did at the end of the last century
and the beginning of this one. Put another
way, China's dirtiest phase of development
is probably behind it.

More important than the peak, thbugh,
is what happens next. China has pledged to
eliminate net emissions of greenhouse
gases (or to become "carbon neutral") by
zo6o. This will be a much harder target to
hit. Even after that massive injection of re-
newables, dirty coal still supplies well over
half of China's energy. That is down from t)36 Chaguan: Economic longcovid
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I around 7o% in zon, but the amount of coal
China burns continues to increase, as de-
mand for electricity rises. Last year China
mined a record 4.5bn tonnes of the black
rock and approved around two new coal-
fired power plants for construction every
weekon average.

Many of these may never be buitt. De-
clining utilisation rates of existing coal
plants undermine the case for further con-
struction. But China is not moving away
from coal as fast as environmentalists
would like or analysts say is necessary to
meet its 2060 target. part of the problem is
that the country has a lot of it. With little
oil or gas, coal provides China a secure
source of energy. Digging it up creates jobs.
Building a coal plant, whether it is needed
or not, is also a common way for local gov-
ernments to boost economic growth.

China's power grid was built with coal
in mind. At plants that burn the stuff, hu-
mans decide when to ramp things up or
down. But when it comes to solar and wind
power, nature is the boss. So the grid needs
to be made more flexible. When there is a
surplus of energy in one spot, it must be
able to store it or move it elsewhere. Other-
wise China will not be able to accommo-
date lots of new wind turbines and solar
panels in the future.

cridlock
Most countries need to make similar
changes to their grids. The challenge fac-
ing China, though, is unique, says David
Fishman of the tantau Group, an energy
consultancy. The bulk of the country's so-
lar and wind resources are located in the
west. But the power they generate is need-
ed mostly in the east, where the country's
biggest cities are to be found. Transferring
it over such long distances is tricky. Anoth-
er problem is that provincial governments
have a lot of say over how their portion of
the grid operates. They don't like depend-
ing on each other for energy. So, for exam-
ple, a province might prefer to use its own
coal plant rather than a cleaner energy
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source located elsewhere.
Those who are concerned about China's

progress also worry about methane, a po-
werful greenhouse gas (see Science & tech-
nology section). Some countries can cut
their methane emissions in simple ways,
such as by repairing leaky gas pipes. But
most of the methane coming frorn China
wafts out of coal mines or is produced by
microbes in rice paddies. Fixing the pro-
blem is hard without closing mines or
changing farming practices. So at the uN
climate summit in zozr, China refused to
join more than 1oo other countries, includ-
ing America, which pledged to reduce g1o-
bal methane emissions by at least 3oo/oby
zo3o. Earlier this month, though, China
did say that it would address the issue in its
national climate plan for zo35 (which may
not be published for another two years).

In the face of these challenges, China's
leaders must be bold. But their climate am-
bitions may have already peaked, says Li
Shuo, the incoming director of the China
Climate Hub at the Asia Society policy In-
stitute in New York. He believes power cuts
caused by surging coal prices and
droughts, which disrupt hydropower, have
spooked the government in recent years.
Now officials worry that climate-friendly
policies will undermine the country's en-
ergy security (green fypes argue that some
reforms, such as making the grid more
flexible, would have the opposite effect).
Mr Li expects China's emissions to plateau
rather than decline.

China, though, has good reason to prio-
ritise the climate. Some of its biggest cities,
including Shanghai, lie on the coast and
could be swallowed by rising seas. The arid
north lacks drinking water. And extreme
weather is already taking a toll. Last year
deaths associated with heatwaves in China
increased by 34zo/o compared with the his-
torical average, according to a study pub-
lished by the Lancet, a medical journal.
This summer floods damaged much of
China's wheat crop.

The Economist December znd zoz3

Meanwhile, China has become a leader
in green-energy technology. The rest of the
world depends largely on Chinese solar-
panel and battery supply chains. This year
China overtook Japan to become the
world's largest car exporter, thanks in part
to Chinese dominance in electric vehicles.

Summits and peaks
So there is some hope that China will play a
productive role at the climate summit in
Dubai. with ambitions to lead the global
south, it will not want to look as if it is ne-
glecting an issue that is foremost on the
mind of many officials in developing
countries. Optimists also point to the
meeting between Xie Zhenhua, China's cli-
mate envoy, and John Kerry his American
counterpart, in November. Theyagreed on
some small steps, such as collaborating on
carbon-capture projects.

Yet China has also made clear that it will
not bow to pressure on climate change.
Earlier this year Xi Jinping, its leader, reit-
erated his aim of reaching a carbon peak by
zo3o and achieving carbon neutrality by
2060. "But the path, method, pace and in-
tensity to achieve this goal should and
must be determined by ourselves, and will
never be influenced by others," he said. r

Nuclear energy

Going fission
(and fusion)

China is building nuclear reactors
faster than any other country
rfao wEAN rHErR country off imported oil
I and gas, and in the hope of retiring dir-

ty coal-flred power stations, China's lead-
ers have poured money into wind and solar
energy. But they are also turning to one of
the most sustainable forms of non-renew-
able power. Over the past decade China has
added lZ nuclear reactors, for a total of 55,
according to the International Atomic En-
ergyAgency, a uN body. During that same
period America, which leads the world
with g3 reactors, added two.

Facing an ever-growing demand for en-
ergy, China isn't letting up. It aims to in-
stall between six and eight nuclear reactors
each year. Some officials seem to think that
target is low. The country's nuclear regula-
tor says China has the capacity to add be-
tween eight and ten per year. The State
Council (China's cabinet) approved the
construction often in zozz. All in all, Chi-
na has zz nuclear reactors under construc-
tion, many more than any other country.

The growth of nuclear power has stalled
in Western countries for a number of rea-
sons. Reactors require a large upfront in- )>
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) vestment and take years to construct. The
industry is heavily regulated. China,
though, has smoothed the path for nuclear
power by providing state-owned energy
companies with cheap loans, as well as
land and licences. Suppliers of nuclear en-
ergy are given subsidies known as feed-in
tariffs. All of this has driven down the price
of nuclear power in China to around $7o
per megawatt-hour, compared with $ro5 in
America and $16o in the European Union,
according to the International Energy
Agency, an oficial forecaster.

China is not immune to the safety con-
cerns that have turned many in the West
against nuclear power. After the disaster at
Iapan's Fukushima Dai-ichi nuclear plant
in zou, China temporarily put its construc-
tion programme on hold. It has main-
tained a ban on inland nuclear plants,
which have to use river water for cooling.
Earlier this year China reacted angrily
when Japan began releasing treated and to-
tally harmless wastewater from the Fu-
kushima plant into the ocean. In general,
though, nuclear energy does not stir or di-
vide the Chinese public the way it does
people in other countries.

That's good, because ifChina is to phase
out coal and become carbon neutral by
2060, it will need an energy source that can
help it reliably meetbaseload demand (the
minimum level of power required to keep
things running). Wind and solar are less
suited to this, as they depend on the co-op-
eration of nature. But nuclear flts the bill.
When it comes to energy generated, Chi-
na's nuclear stations outperform today's
installed solar capacity (though not wind).
And most reactors are located on the coast,
close to big population centres, unlike
most wind and solar projects, which pose a
challenge in terms of transferring the pow-
er they generate over long distances.

In the early days of its programme Chi-
na imported its nuclear technology. It still
must rely on other countries for the urani-
um that fuels reactors. But most of its new
and planned reactors are based on Chinese
designs, especially the Hualong one. Now
it is keen to export such units (it has alrea-
dy made deals with Pakistan and Argenti-
na). With much of its equipment sourced
at home, China's programme has not been
hindered too much by the Biden adminis-
tration's export controls, which aim to cut
off China from advanced technologies of
American origin.

Some of China's scientists and engi-
neers have been put to work on a new pro-
ject-developing nuclear fusion. Fusion
plants do not require uranium and pro-
duce much less radioactive waste than fis-
sion plants do. But the technology, which
aims to mimic the sun's internal workings
to create an inexhaustible supply of ener-
gy, has proved elusive.

Fusion reactors control plasmawith su-
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perconducting magnets in a process called
conflnement. A Chinese reactor holds the
record for the longest conf,nement at high
temperatures: around 17 minutes. But the
country's scientists, like those elsewhere,
are confronting a problem of fundamental
physics: holding plasma together at ex-
treme temperatures for extended periods
requires more energy than the reaction it-
self can produce. If China can solve that
problem, it might hasten the end of dirty
energy-for everybody. I


