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The U.S. is once again trying to beat another nation to
landing astronauts on the moon, and NASA officials and U.S.
lawmakers say the stakes are even higher than they were

in the 1960s. Leonard David and Cat Hofacker explore the

implications of this 21st century space race.

BY LEONARD DAVID AND CAT HOFACKER | newsspace@aol.com and catherineh@aiaa.org

hen NASA Administrator Jared Isaacman took the stage at a Northern Virginia conference
in mid-February, the agency was preparing for a second fueling test of the Space Launch
System (SLS) moon rocket, in hopes of launching as soon as March.

But that day, much of Isaacman’s remarks revolved around the progress of “our great
rival,” China, which was preparing for a crucial flight test of its own Long March 10 moon
rocket and crew capsule.

“We are in a new space race” to the lunar surface, “and if we fall behind, we may never catch up,”
Isaacman said. “If we wake up and we see our rival’s taikonauts on the moon before we're able to return,
the blow to American exceptionalism will be so damaging, the shock wave will be felt around the world.”

There have been many twists and turns since the first Trump administration announced NASA
would return U.S. astronauts to the lunar surface in 2024 as a precursor to establishing a surface base.
The latest shake-up came in late February, when NASA inserted a new mission into the sequence: a
2027 Earth-orbit demonstration of how the Orion crew capsule would dock with one or both of the
commercial lunar landers in development — a crucial maneuver if the agency is to achieve up to two
lunar surface landings in 2028 and establish a base by 2030.

The schedule for those landings — now Artemis IV and V, respectively — partly hinges on the out-
come of the Artemis II lunar flyby, which as of mid-March was targeted for liftoff on April 1. The 10-day
mission is to send four astronauts around the moon, demonstrating many of the technologies and
techniques required for the early surface missions.

“We do not have alot of schedule margin here,” Isaacman told reporters at a press conference about
the new sequence. He was referring to China’s plan to conduct a crewed landing of its own by 2030.
Since announcing that objective in 2023, the China Manned Space Agency (CMSA) and its state-owned
contractors have made steady progress on hardware development and testing, which has drawn the
attention of the White House and U.S. lawmakers.

Chief among them is Sen. Ted Cruz (R-Tex.), chairman of the Senate Committee on Commerce,
Science, & Transportation, which held a September hearing on the matter.

“This is a pivotal moment for our nation’s space programs,” Cruz said in his opening remarks.
“America must maintain leadership in low-Earth orbit, while also embarking on a new era of
exploration with Artemis. Make no mistake: we are in a new space race with China.”

The chief concern is that whichever nation is the first to land astronauts on the moon this century
will be viewed as the global leader in space — and possibly on Earth.

“This is not just about exploration. The choices we make now will determine whether the United
States leads in space or cedes it to an authoritarian regime,” Cruz said.

China’s ambitions

In the February test Isaacman referenced, a prototype Long March 10 rocket carried an unoccupied test
article of the Mengzhou crewed spacecraft topped by an escape tower system. Shortly after liftoff, the tow-
er’'senginesignited as planned and carried the spacecraft away from the rocket, simulating a scenario where
the rocket failed after launch and the crew needed to be whisked to safety. The rocket’s first stage and the
spacecraft’s return capsule splashed down in a designated sea area, according to a government statement.
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The testbuilt on previous ones conducted throughout
2025, a particularly active year for China’s moon effort,
known as the Chinese Lunar Exploration Program, or
CLEP. This multipronged program encompasses lunar
orbiters, stationary landers, rovers and sample return
spacecraft, as well as the nation’s projected human lunar
lander initiative, all using the Long March series of rockets.

Requests for comment to CMSA went unanswered,
so this story draws on public documents and reports by
state media.

In an October press conference broadcast on China
Central Television and reported by state-run news services,
CMSA officials said development of the crewed lunar
mission was proceeding smoothly.

“The scientific research and application systems have
finished payload design for all planned flights, while the
development and the construction of ground facilities,
includinglaunch sites, telemetry, tracking and command
networks and landing-recovery systems, are being accel-
erated,” said Zhang Jingbo, a CMSA spokesman.

CMSA completed Long March 10 static fire testing in
September, igniting the test article’s cluster of engines at
the Wenchang Spacecraft Launch Site in the southern
island province of Hainan.

Testingis also underway of the Lanyue lander, Wangyu
spacesuit and a two-person Tansuo moon buggy — and
CMSA has “completed the major tasks of the prototype
phase,” Zhang said.

At ahigh level, China’s architecture is very similar to
the one NASA created for Artemis, in which the crew and
their lander are launched aboard two separate rockets.
Two successive Long March 10s would lift off, one carrying
the astronauts in their Mengzhou spacecralft, the other
hoisting the lander.

The two vehicles would rendezvous in lunar orbit, so
the crew can transfer to the lander for the descent to the
surface. After the moonwalkers complete their duties, they
would take Lanyue back into lunar orbit, joining up with
and moving into Mengzhou for the journey back to Earth.

Beyond the initial 2030 landing, China is also laying
the groundwork for a sustained lunar surface presence. At
the center of those efforts is the International Lunar Re-
search Station (ILRS), a two-phase moon base the China
National Space Administration is developing with Russia’s
space agency, Roscosmos.

Wu Weiren, CLEP chief designer, said in a 2025 inter-
view with the state-run China Central Television that the
ILRS encampment will benefit from two upcoming
roboticlunarlandings: Chang'e-7 in late 2026, tasked with
completing environment and resource surveys in the lunar
south pole region, and Chang’e-8 in 2028, which is to
tackle on-the-spot utilization of lunar resources.

The first phase of the ILRS project calls for a “basic
station” to be constructed by 2035 in the lunar south pole
region, Wu said, with an expanded facility scheduled to
be completed by 2045. This phase also entails establishing
a moon-orbiting space station to carry out lunar studies
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and perform experiments and projects that will help pre-

pare for a future human landing on Mars, Wu said.

Dean Cheng, a nonresident scholar with the George
Washington University’s Space Policy Institute, said
China seeks to establish what it calls an “Earth-moon
space economic zone.”

Referencesto this aspiration date backalmostadecade,
to 2018 remarks by Bao Weimin of the China Aerospace
Science and Technology Corp., the main contractor for
China’s national space program. Bao said early studies
estimated that by 2046, the total annual output value of
this economic zone would be at least $10 trillion.

In Cheng’s view, China’s steady progress and the start
of ILRS development show the country is serious about
itslong-term moon plans. “Space is notjust about science,
notjustabout exploration, but space is also about politics,”
Cheng says. If China is the driving force behind a lunar
economy, itwill be able to influence standards, including
those for positioning, navigation and timing data, “to
make sure that Chinese is alanguage, if not the language,
of space.”

Although the technology approaches are similar, one
big difference between the U.S. and Chinese programsis
the level of government support. Consider the Apollo
years, when Congress increased Saturn V funding from
$8 million (in 2020 dollars) in fiscal 1961 to $11.6 billion
(in 2020 dollars) in fiscal 1966. By contrast, the annual
budget for SLS increased from $1.8 billion in fiscal 2011
to $2 billion in fiscal 2016.

China’s commercial space program is much younger,
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for landing
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Inside the Artemis Il delays

ASA originally hoped to commence its crewed lunar flyby as soon
as Feb. 8, but a series of technical issues with the SLS rocket
have pushed that launch to no earlier than April 1.

The first arose during a Feb. 2 trial run of launch day preparations.
While fueling up the rocket, NASA detected hydrogen leaks in the tail
service mast umbilical that runs from the base of the mobile launch
platform to the main tank in the SLS core stage. Similar leaks arose
during prelaunch rehearsals and actual launch attempts of the 2022
Artemis | uncrewed demonstration, delaying liftoff for months.

For Artemis Il, NASA replaced the hydrogen seals and conducted a
second wet dress rehearsal Feb. 19, during which there was “really no
leakage to speak of,” Charlie Blackwell-Thompson, Artemis launch
director, told reporters. Officials were confident in the odds of an early
March launch, but those hopes were scuttled hours later when teams
reported issues with flowing helium to the engine of the SLS upper
stage — something that could not be addressed on the launchpad.

SLS was rolled back to the Vehicle Assembly Building at NASA
Kennedy, and engineers replaced a seal that appeared to rectify the
problem. — Cat Hofacker

The rocket and crew
capsule for Artemis Il
pictured in late January
at Launch Pad 39B in
Florida.
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butgovernmentinvestment has skyrocketed over the last
decade, according to a report, titled “Redshift,” released
in September by the Commercial Space Federation. Since
2014, the country has invested a cumulative $85 to $95
billion in military and civil space technologies, “with [a]
year-on-year trend upward from $4.9 billion in 2016 to
nearly $20 billion in 2024,” the report reads.

“Given thisimpressive, sustained commitment, NASA
should certainly count on Chinese astronauts getting to
the lunar surface by 2030, and perhaps as early as 2028,”
says Thomas Jones, a former NASA astronaut who com-
pleted a trio of spacewalks across four space shuttle
missions.

NASA’s next steps

Since becoming administrator, Isaacman has emphasized
hisintent for the Artemisarchitecture to eventually “evolve”
after the initial landings to incorporate more commercial
rockets. But atleast for Artemis IV andV, the plan hinges
onan SLS lofting the astronauts in an Orion crew capsule
to orbit, a process that was first tested to a degree in the
2022 uncrewed Artemis I demonstration. Artemis ITis to
build on that by testing Orion’s life-support systems,
among other technologies.

In the original mission sequence, Artemis III was to
be the inaugurallanding, and also the first time an Orion
capsule would rendezvous and dock with the chosen
lander, a SpaceX Starship. NASA awarded the company
$4.5 billion in contracts to supply landers for the first two
landings, which at the time were Artemis III and IV.

But last year, U.S. lawmakers and NASA’s interim
leadership began expressing concerns that Starship would
notbereadyin time and relies on techniques thatremain
unproven.

Chief among them is on-orbit refueling. SpaceX’s
architecture calls for stationing a propellant depot in
Earth orbit, which requires atleast 10 tanker launches to
fill up the depot with liquid methane and liquid oxygen.
Each Starship lander must lift off atop a Super Heavy
booster, then dock with this depot to fuel up before head-
ing to lunar orbit. Multiple refueling launches were also
required for Blue Origin’s architecture, which has a $3.4
billion contract to supply the Artemis Vlander.

NASA late last year asked both companies to submit
revised architectures for simplified landers that could be
ready by 2028. In January, Isaacman told reporters he’'d
met with both providers about these plans.

“They both reduce technical risk from where we were
before, so that’s good,” he said. “Butin the end, it’s going to
come down to launchingvehicles very frequently tolearn.”

He added: “If we are on track, we should be watching
an awful lot of New Glenns and Starships launch in the
years ahead.”

SpaceXistargetinglater this year to demonstrate “ship-
to-ship propellant transfer,” the company said in an Octo-
ber website post. And in January, Blue Origin announced it
would pause flights of its New Shepard suborbital rockets



“and shift resources to further
accelerate development of the
company’s human lunar capabil-
ities.” The companies did not
respond to requests for addition-
al comment.

There’s reason to believe
China could move up its own
lunarlanding, says Clayton Swope
of the Center for Strategic and
International Studies, based on
how the countryhasaccelerated
other programs. He pointed to
thelaunch date of the Tianwen-3
Mars sample return mission,
which China moved from 2030
t0 2028.

“We should watch for clues
that China might be doing the
same for its crewed moon land-
ing,” Swope says. “But there is a
lotthatcan happenin fouryears.”

The long view

In NASA’s view, the updated
Artemis sequence is a more cer-
tain path to a landing by 2028
and establishing a surface base by 2030: “Updating our
architecture now demonstrates NASA’s and President
Trump’s commitment to achieving the national space
policy objectives,” an agency spokeswoman told Aerospace
America. “With an increased cadence of lunar missions,
NASAwill maintain U.S. superiority in space exploration,
including ensuring America’s timely return to the surface
of the Moon ahead of China — this time, to stay.”

The experts interviewed for this piece were divided
about the implications of a Chinese landing before a U.S.
one. To Marcia Smith, a space policy analyst and founder
of SpacePolicyOnline.com, the increasinglyloud drumbeat
in political circles of “beat China” is dismaying.

“Whining about Chinaisjustadistraction,” she says.
“If China canceled their program, would we stop Artemis?
The U.S. will always be the first country to land on the
moon. We don’t need to do it again.”

Inasimilarvein, NASA’s schedule and objectives have
limited bearing on China’s plans, notes Swope.

“No matter what the United States was doing with
Artemis, Chinawould still be going to the moon,” he says.
“No doubt that China would be happy to have that trophy
and do it before Artemis returns U.S. astronauts to the
lunar surface.”

Others cast this “space race 2.0” in starker terms: not
justarace to the moon, but as a demonstration of techni-
cal prowess.

If China lands astronauts first, “they’ll use this lunar
triumph to tout their communist system’s effectiveness, but
also that of their military and aviation technology exports,”

says Jones, the former astronaut. “The U.S. will have to work

hard and fast to dig out of that geopolitical hole.”

U.S. Rep. Brian Babin (R-Tex.) put forth a similar
argument in late February, during a keynote address at
ATAA’s ASCENDxTexas conference.

“Leadership in space is not symbolic,” said Babin, who
chairs the House Committee on Science, Space, and
Technology. “It shapes standards, partnerships and long-
term strategic influence.”

He added: “This moment is not just about returning
to the moon, folks. It's about defining the next era ofhuman
exploration.”

In that sense, the stakes are higher than those of the
1960s race between the U.S. and Soviet Union, says
Jonathan Roll of Arizona State University’s NewSpace
Initiative. He is the lead researcher and co-author of the
Commercial Space Federation’s “Redshift” report, which
concluded the U.S. could lose its dominant strategic
position in space to China.

“This is not really a race” between two nations, Roll
says. “This is a perpetual competition of technological
advancement. And that means it’s going to be multi-
generational to have continuity with different groups
being interested in advancing technologies faster.”

Metaphorically, he describes the U.S. as the driver of
a car who sees a small speck in the rearview mirror,
barely visible on the horizon, but coming up fast.

“China is accelerating. They have shifted gears,” he
says. “America still has the toolkit to also shift into
another gear. Otherwise, they are going to blow by us.” *
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A Artemis |l payload specialist
Christina Koch (left) and pilot
Victor Glover during an August

dress rehearsal. The 10-day

mission around the moon will

send Koch, Glover and their
two crewmates farther from

Earth than humans have ever

traveled.
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