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Abstract

China has been excluded from participation in the International Space
Station (ISS) since 2011. The exclusion was codified into law by the Wolf
Amendment (2011), which was passed in Congress to restrict extensively, based
on financial constraints, the National Aeronautics and Space Administration
(NASA) and the Office of Science and Technology Policy (OSTP) from
cooperating with China at all levels. Ten years later, in the absence of American
collaboration, China successfully launched its permanent space station in June
2021. It may be the appropriate time to revisit the Wolf Amendment to assess its
long-term impact on China’s progress in space station technology.

This article traces and analyzes the ostensible reasons and underlying
rationale why Congress passed the Wolf Amendment in 2011. It further
discusses the response of the Chinese authority in space station technology after
being excluded from the ISS. This will provide a platform to discuss the
justification and effectiveness of the Wolf Amendment in protecting the integrity
of American space technology, based on the concerns about the national pride,
rather than national security, of the United States. This article concludes that
excluding China from international cooperation in space exploration is a
fruitless and unwarranted endeavor.
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“Our policy of excluding China from human spaceflight and exploration
missions to the Moon and beyond has not slowed its rise as a space power.
Worse, it may create an incentive for China to build an alternative coalition for
space exploration that could undermine our traditional leadership role in this
arena.”

Todd Harrison,
Director of the Aerospace Security Project at the

Center for Strategic and International Studies!

INTRODUCTION

Space station technology has become considerably well-developed after
the launch of the International Space Station (ISS), a multinational cooperative
project jointly organized by the national space agencies of a number of countries
(including Canada, Europe, Japan, Russia, and the United States) to provide a
platform for scientific exploration in a space environment and a possible staging
base for outer space missions.? Its first component was launched and staged at
the low Earth orbit (LEO)® on November 15, 1998. In 2007, China expressed its
interest in participating in the 1SS.* This request was approved by the European
Space Agency in 2010 but was rejected by the United States in 2011 when
Congress passed the Wolf Amendment.®

Is exclusion an effective way to stop or weaken China’s development of
space station technology? Though the amendment does not directly prohibit all
collaboration between the United States and China, its effects have proven to be
a significant obstacle to bilaterally cooperative civil space projects.® Yet, China
commenced its own space station program in the absence of American
cooperation in space technology. While being effective in stopping bilateral
cooperation, the exclusion measures of the Wolf Amendment to impair the
Chinese technological progress in space station appears to be ineffectual.”

1. Chinain Space: A Strategic Competition? Hearing Before the U.S.-China Econ. & Sec. Rev. Comm 'n,
116th Cong. (2019), https://www.uscc.gov/hearings/china-space-strategic-competition [hereinafter China in
Space Hearing].

2. GARY KITMACHER, REFERENCE GUIDE TO THE INTERNATIONAL SPACE STATION 38 (2006).

3. SeeJ. C. Sampaio et al., Resonant Orbital Dynamics in LEO Region: Space Debris in Focus, 2014
MATHEMATICAL PROBLEMS IN ENGINEERING 1 (2014) (explaining a low Earth orbit (LEO) is an Earth-centered
orbit with a circulation period of 128 minutes or less around the Earth).

4. Loretta Hidalgo Whitesides, China Wants to Partner on the International Space Station, WIRED (Oct.
10, 2007, 8:40 AM), https://www.wired.com/2007/10/china-wants-t-1/ (covering Chinese officials stated desires
to cooperate with the ISS).

5.  Wolf Amendment, Pub. L. No. 112-10, § 1340.

6. Makena Young, Bad Idea: The Wolf Amendment (Limiting Collaboration with China in Space),
DEFENSE360 (Dec. 4, 2019), https://defense360.csis.org/bad-idea-the-wolf-amendment-limiting-collaboration-
with-china-in-space.

7. 1d. (“However, in the eight years since the first iteration of this amendment, the U.S. has not seen the
desired changes in Chinese human rights policies that the Wolf Amendment was intended to spur. And during
that time, China’s economy, global influence, and space capabilities have continued to grow.”).


https://www.wordhippo.com/what-is/another-word-for/full-fledged.html

122 JOURNAL OF LAW, TECHNOLOGY & POLICY [Vol. 2022

A decade after being excluded from the ISS, China successfully launched
its own space station, Tiangong under Project 921,8 in 2021. Tiangong will soon
become the only space station in operation when the ISS retires in the next
decade, after serving for more than twenty years.® By that time, the United States
will need to request permission to participate in China’s space station if any
space-related experiments are to be conducted by American scientists in a
microgravity environment.

Moreover, in March 2021, China and Russia announced the development
of cooperative plans to build and stage a lunar space station.** Unless the United
States can build and launch its own space stations in the orbits of the earth and
the moon, American scientists will have much fewer chances to conduct space-
related experiments in the next few decades.!? Since the development of China’s
space station project appears to be much faster than expected, some observers
argue that the Wolf Amendment may have humiliated China and thus ignited its
drive to compete in space station technology.’® This article proposes that
although humiliation may be a contributing factor, China’s pre-determined
policy in technological progress determines the pace of its achievement in space
exploration.

While there were several significant incidents in the 2000s that triggered
the perceived need to exclude Chinese scientists in the sharing of American
knowledge in space technology, the Wolf Amendment is a milestone in the
United States’ Chinese exclusion policy in space technology.'* This exclusion
policy persists because the issue of pursuing global space leadership and
military-civil fusion in China’s space ambitions has become a primary concern
of the United States.'®

From a historical perspective, some Chinese scholars argue that the Wolf
Amendment can be regarded as a space-technology-based reinstatement of
America’s Chinese exclusion policy that prevailed in the late nineteenth and
early twentieth centuries, lasting for sixty-one years. The Chinese Exclusion
Act, which explicitly prohibited the migration of all Chinese skilled and
unskilled laborers, was passed in 1882, renewed in 1892, made permanent in

8. What'’s Driving China’s Race to Build a Space Station?, CSIS: CHINA POWER PROJECT (Dec. 7, 2016),
https://chinapower.csis.org/chinese-space-station.

9. Thomas Hayden, Beijing’s Heavenly Debut, 135 U.S. NEwS & WORLD REP. (Sept. 2003) at 37, 37—
38.

10. See Young, supra note 6 (“With the ISS slated for retirement in 2024, other countries that want a long-
term human presence in low Earth orbit may be lured into partnering with China on the CSS.”).

11. China and Russia to Build Lunar Space Station, BBC (Mar. 10, 2021), https://www.bbc.com/news/
world-asia-china-56342311.

12. See Young, supra note 6 (further discussing China’s position as the ideal partner of choice for future
space exploration missions).

13. Seeid. (“Being left out of U.S.-led international missions has not deterred China in space, but instead
has pushed China to develop parallel capabilities on its own.”).

14.  William Pentland, Congress Bans Scientific Collaboration with China, Cites High Espionage Risks,
ForBes (May 7, 2011), https://www.forbes.com/sites/williampentland/2011/05/07/congress-bans-scientific-
collaboration-with-china-cites-high-espionage-risks/?sh=14f35f174562 (discussing the reasons the Wolf
Amendment came to pass and the changes it spurred at the time of its passing).

15. China in Space Hearing, supra note 1.
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1902, and repealed in 1943.1 However, the linkage to what happened more than
a century ago does not seem to provide a plausible justification for the current
situation of the space station development.t’ This historical perspective will be
further explored and discussed in the following sections.

This article traces and analyzes the ostensible reasons and underlying
rationale for why Congress passed the Wolf Amendment in 2011.18 It further
discusses the response of the Chinese authority in space station technology after
being excluded from the ISS. This will provide a platform to understand and
analyze the justification and effectiveness of the Wolf Amendment in protecting
the integrity of American space technology as well as issues related to national
security. This article also argues that although the Wolf Amendment could not
have stopped or weakened the progress of China’s space station technology, it
did not ignite China’s drive to start to compete in such technology. This is due
to the observation that there have been well-placed and designed plans
formulated by the Chinese authority to develop its space technology since 1992.
This article supports the view that excluding China from international
cooperation in space exploration is a fruitless and unwarranted endeavor.

I. A HISTORICAL REVIEW OF SPACE STATIONS

The idea of space exploration has been the dream of scientists since the
seventeenth century. In a letter to Galileo Galilei in 1610, Johannes Kepler wrote
of building ships or sails adapted to heavenly breezes by future explorers who
would no longer shy away from the vast space.*® A number of foreign scientists
have contributed to the development of space technology in the United States.
One of the prominent scientists is Konstantin Tsiolkovsky (1857-1935), a
Russian rocket scientist who pioneered the astronautic theory.?’ Another leading
scientist is Wernher von Braun (1912-1977), a German aerospace engineer who
was one of the leading scientists in rocket technology in Nazi Germany and the
United States.?* These two non-American scientists had significant contributions
to the space programs in the United States.??

One of the most important steps in space exploration is the anchoring of
space stations in Earth’s orbits. Taking up a significant role in space technology

16. See generally JOHN SOENNICHSEN, THE CHINESE EXCLUSION ACT OF 1882 xiv (2011) (providing a
background on the 19th and early 20th century United States policies towards China).

17. See Zhihui Zhang & Bruce Seeley, A Historical Review of China-U.S. Cooperation in Space:
Launching Commercial Satellites and Technology Transfer, 1978-2000, 50 SpACE PoL’y. 1, 1 (describing
periods of cooperation between China and the U.S. in the past regarding space technology).

18. China in Space Hearing, supra note 1.

19. Anton Postl, Correspondence Between Kepler and Galileo, 21 VISTAS IN ASTRONOMY 325, 327
(1977).

20. See generally A. KOSMODEMYANSKY, KONSTANTIN TSIOLKOVSKY: His LIFE AND WORK 1 (2000)
(providing further background on Tsiolkovsky).

21. See generally ERIK BERGAUST, WERNHER VON BRAUN 1 (2017) (providing further background on
\Von Braun).

22. Konstantin E. Tsiolkovsky, NAsA (Sept. 22, 2010), https://www.nasa.gov/audience/foreducators/
rocketry/home/konstantin-tsiolkovsky.html (detailing Tsiolkovsky’s contributions); Biography of Wernher von
Braun, NAsA (last updated Aug. 3, 2017), https://www.nasa.gov/centers/marshall/history/vonbraun/bio.html
(detailing von Braun’s contributions).



124 JOURNAL OF LAW, TECHNOLOGY & POLICY [Vol. 2022

development, a space station is an artificial structure staged in Earth’s orbit
equipped with a pressurized enclosure and the necessary power, supplies, and
installations to support human habitation for scientific exploration for extended
periods.? From 1971 to 2021, a total of thirteen space stations have been
launched into low Earth orbit (LEO), with different lifespans ranging from a few
weeks to more than twenty years.?*

Both the United States and the USSR (Union of Soviet Socialist Republics)
are pioneers in space station technology.?®> Nine stations have been developed
and launched by the United States or USSR (and later, Russia), the two primary
developers of space stations from the 1970s onwards.?® In chronological order,
they are USSR’s Salyut program (Salyut-1 to Salyut-7, 1971-1986), United
States’ Skylab (1971-1979),% followed by USSR’s Mir (1986-2000).2¢ The
individual efforts of the United States and USSR were later consolidated to
produce the project of the International Space Station (ISS) (through
multinational efforts), which was launched in 1998.2° As of October 5, 2021, a
total of 246 individuals from nineteen countries have visited the 1SS.%° None of
them are from China nor India, two of the major players in the space exploration
exercise in the new millennium.3!

In addition to the American-Russian versions of space stations, three space
stations have been launched by China. Tiangong-1 (2011-2018) and Tiangong-
2 (2016-2019) were China’s first and second temporary space stations,** placed
in Earth’s orbits to serve as a crewed laboratory to test key space technologies.
A permanent station named Tiangong (or heavenly palace in Chinese), the size
of which is about a fifth of the 1SS, was successfully launched in 2021.% The
following paragraphs will outline the history and background of the space
stations developed by the USSR, the United States, and China.

A. Space Stations of the USSR and Russia

The USSR was one of the pioneers in space technology development. It
projected the world’s first intercontinental ballistic missile in August 1957 and

23. David M. Harland, Space Station, BRITANNICA (last edited June 23, 2021),
https://www.britannica.com/technology/space-station.

24. 1d.

25. See id. (providing information that until 2011, all space stations ever launched were from the USSR
or the United States).

26. Id.

27. 1d.; see also Sylvia Doughty Fries & Frederick 1. Ordway 111, The Space Station From Concept to
Evolving Reality, 12 INTERDISC. ScI. REv. 143-59 (1987) (offering further background on the origins of space
stations).

28. Harland, supra note 23; see also, DAVID M. HARLAND, THE STORY OF SPACE STATION MIR (2005)
(providing further background on the MIR space station).

29. Jennifer Gebelein & Dean Eppler, How Earth Remote Sensing from the International Space Station
Complements Current Satellite-Based Sensors, 27 INT’L J. REMOTE SENSING 2613, 2613-29 (2006).

30. Mark Garcia, Visitors to the Station by Country, NASA (Dec. 8, 2021), https://www.nasa.gov/
feature/visitors-to-the-station-by-country.

31 1d.

32. Harland, supra note 23.

33. 1Id.
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its first artificial satellite, Sputnik I, in October 1957.34 Later the USSR lifted off
the first human, Yuri Gagarin, to travel in space, completing a full orbit of Earth
on April 12, 1961.%

A series of the USSR’s first-generation uncrewed space stations was
launched in the early 1970s, with the first one, Salyut-1, being projected in April
1971.36 The early Soviet stations were all designated “Salyut,” with two distinct
types: civilian and military.3” These space stations had only one docking port
and could not be re-supplied or refueled, restricting their life spans to only a few
months.3 There were also a number of casualties of Soviet astronauts traveling
to and from the early versions of space stations.®® Despite these failures, the
USSR’s new space stations, Salyut-3, Salyut-4, and Salyut-5, also known as
Almaz stations, were supported by a total of five astronauts, arriving at different
times.* They performed numerous tests and experiments to help develop and
improve the second-generation space stations.*

The USSR’s second-generation space stations have a much longer life span
by having more than one docking port, allowing refueling and resupply from
subsequent spacecraft coming from the home base on earth.*? This concept was
gradually expanded and applied to Salyut-6 and Salyut-7. These are civilian
stations built with two docking ports, allowing more astronauts to visit and stay
at space stations continually.*® These stations could also receive astronauts from
countries other than the USSR. Vladimir Remek of Czechoslovakia, the first
space traveler not from the U.S. or the USSR, visited Salyut 6 in 1978.44 Later
versions of Salyut’s served as a transition between the second-and third-
generation space stations, paving the way for the introduction of Mir, the first
third-generation space station.*®

Mir (1986-2001), launched by the USSR in 1986, was the first permanent
space station in orbit lasting fifteen years.*® It weighs more than 100 tons and
measures more than 107 feet long, with the capacity to support a crew of three

34. Andrew Chatzky, Anshu Siripurapu & Steven J. Markovich, Space Exploration and U.S.
Competitiveness, COUNCIL FOREIGN REL. (Sept. 23, 2021, 11:15 AM), https://www.cfr.org/backgrounder/space-
exploration-and-us-competitiveness.

35. Id.

36. Cameron Wade, Suspension of Disbelief: The Real History of Spaceships, PASTE MAG. (Mar. 21,
2017), https://www.pastemagazine.com/science/spaceships/suspension-of-disbelief-the-real-history-of-spaces.

37. Russian Space Stations, NASA, (Jan. 1997) https://er.jsc.nasa.gov/seh/russian.pdf (describing the
Soviet space programs).

Id.

38.

39. Id.
40. Id.
41, 1d.
42. 1d.
43. ld.
44. 1d.

45,  John Uri, 50 Years Ago. Launch of Salyut, the World’s First Space Station, NASA (Apr. 19, 2021),
https://www.nasa.gov/feature/50-years-ago-launch-of-salyut-the-world-s-first-space-station.

46. 1d. (“Despite highly publicized incidents late in its orbital life, Mir secured its place in history as the
first modular space station that enabled semi-permanent human habitation in low-Earth orbit.”).
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or more astronauts for extended visits.#” It consists of the Mir core, connected to
seven modules (1987-1996).48

In 1987, the modular approach proved effective when the Kvant module
was first added to the Mir core station.*® Six more modules have been developed
based on the design and capabilities of Mir.>® After being in operation well
exceeding its design life and with its funding being cut off, the Mir space station
was de-orbited ending its mission on March 23, 2001.° Instead of working
alone, the USSR’s (and after 1991, Russia’s) exploration in space station
technology has evolved to become an active partner of the ISS project starting
in the 1990s.52

B. American Space Station: Skylab

Despite the outstanding achievement in landing human beings on the
surface of the Moon from 1969 to 1972,% the United States appeared to be
lagging behind the USSR in the launching and anchoring of space stations.
Skylab (1973-1979), the first experimental space station of the United States,
was launched by NASA in May 1973,%* two years after the USSR’s Salyut-1 had
been staged in Earth’s low orbit. Being one of the pioneering projects in the
second-generation space station technology, Skylab was designed for extended
duration missions to conduct experiments to prove that humans could live and
work in space for a long time and explore the knowledge of scientific research
on the basis of zero-gravity beyond Earth-based observations.®

Skylab was equipped with two docking ports, allowing spacecraft to dock
and connect to the station to bring supplies for long-duration missions. Yet, it
disintegrated and fell to the surface of Earth on July 11, 1979,% lasting only
about six years in orbits. The planned replacement, Skylab B, with similar but
improved design and operations compared to its predecessor, was never
launched due to funding issues.5” As a result of funding reallocation, NASA
started the Space Shuttle program instead of continuing the space station

47. Russian Space Stations, supra note 37.
48. Id.
49. Mir Space Station, HISTORIC SPACECRAFT, https://historicspacecraft.com/Mir.html (last visited Mar.

50. 35 Years Ago: Launch of Mir Space Station’s First Module, NASA (Feb. 22, 2021),
https://www.nasa.gov/feature/35-years-ago-launch-of-mir-space-station-s-first-module (explaining the
subsequent history of Mir Space Station).

51. DAVID M. HARLAND, THE STORY OF SPACE STATION MIR (Springer Science & Business Media, 2007).

52. Mark Garcia, International Space  Station: International  Cooperation,  NASA,
https://www.nasa.gov/mission_pages/station/cooperation/index.html (last updated Oct. 2020).

53. Roger D. Launius, Interpreting the Moon Landings: Project Apollo and the Historians, 22 HIST. &
TECH. 225-55 (Aug. 20, 2006).

54. David M. Harland, Skylab, BRITANNICA, https://www.britannica.com/topic/Skylab (last visited Mar.

3,2022).
55. 1d.
56. 1d.

57. DAVID J. SHAYLER, SKYLAB: AMERICA’S SPACE STATION 301 (Springer Science & Business Media,
2001).
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program in 19818 Later, the United States initiated the ISS program in 1989 to
conduct space-based tests and experiments with international partners on a cost-
sharing basis.>®

Space exploration is always an expensive task. NASA’s budget for 2021
was $23.3 billion, with $4 billion allocated to the operations of the 1SS.%° The
financial constraints restrict the scope of NASA’s operations and its ambition to
a great extent.5? The Apollo program cost the United States about $26 billion
between 1960 and 1973, based on the estimation of the Planetary Society.5? After
being adjusted for inflation, the figure becomes $283.8 hillion (expressed in the
dollar value in 2020).6® Although the space exploration of the United States,
especially the moon-landing project, has inspired more than one generation of
scientists, researchers, and students, its role has diminished in recent years, given
the trend that competition and costs involved in space programs have grown
significantly.

NASA'’s plan to build and maintain a space station is restricted by its
budget and impending political issues.® Since China and Russia are both
planning actively to launch space stations in Moon’s orbits, Former President
Trump pushed for an American moon landing by 2024, which happened to be a
costly exercise.5> The target was later moved to 2028 by President Biden, in
accordance with the schedule of the Artemis Project, to establish a sustainable
presence on the surface of the Moon to prepare for Mars exploration.5® As the
launch of an all-American space station is unlikely in the next few years, NASA
will maintain the 1SS until an alternative replacement project materializes in the
near future.

C. International Space Station

The unilateral efforts of both American and Russian space station programs
seem to be overly expensive and uneconomical.?’ Initiated by the United States,
the International Space Station (ISS) is a milestone of space exploration based
on a cooperative global effort to extend scientific knowledge to outer space, with

58. David Collingridge, Technology Organizations and Incrementalism: The Space Shuttle, 2 TECH.
ANALYSIS & STRATEGIC MGMT. 181-200 (1990).

59. Garcia supra note 52.

60. Nasa’s FY 2021 Budget, THE PLANETARY SOCIETY, https://www.planetary.org/space-policy/nasas-fy-
2021-budget (last visited Mar. 3, 2022).

61. Id.

62. How Much Did the Apollo Program Cost?, THE PLANETARY SOCIETY, https://www.planetary.org/
space-policy/cost-of-apollo (last visited Mar. 3, 2022).

63. Shaina Mishkin, The Apollo Moon Landing Cost the Equivalent of 3600 Billion. Here’s Why That Was
a Bargain, MoNEY.com (July 19, 2019), https://money.com/apollo-11-moon-mission-cost.

64. Brad Plumer, NASA wants to keep the International Space Station going until 2024. Is That a Good
Idea? WASH. PosT (Jan. 9, 2014) https://www.washingtonpost.com/news/wonk/wp/2014/01/09/nasa-plans-to-
keep-the-international-space-station-going-until-2024-is-that-a-good-idea.

65. Christian Davenport, Trump Pushed for a Moon Landing in 2024. It s Not Going to Happen, WASH.
PosrT, (Jan. 13, 2021), https://www.washingtonpost.com/technology/2021/01/13/trump-nasa-moon-2024.

66. Artemis Program, NASA, https://www.nasa.gov/artemisprogram (last visited Mar. 3, 2022).

67. Andrew Chatzky et al., Space Exploration and U.S. Competitiveness, COUNCIL ON FOREIGN RELS.
(Sept. 23, 2021), https://www.cfr.org/backgrounder/space-exploration-and-us-competitiveness.
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the purpose of reaching out to the moon and Mars and beyond.® It evolved from
a combination of space stations proposals based on the drawing boards of the
Space Station Freedom (United States) and Mir-2 (USSR/Russia).%® The
American proposal is based on President Ronald Reagan’s State of the Union
Address delivered on January 25, 1984, to direct NASA to build an international
space station within the next ten years.” In the early 1980s, several countries
started some active space travel programs in the hope of developing some
breakthroughs in space technology. This includes the Space Shuttle program
developed by the United States, Buran (USSR), Hermes (Europe), and Hope
(Japan).™

The ISS is a third-generation modular-based, permanent, crewed facility
(about 110 meters in length and 75 meters in width) placed in low Earth orbit
(LEO) as a habitable artificial satellite at an altitude of 400 kilometers to support
scientific research in space and future outer space exploration.”? These scientific
research projects include space observation, space communication, zero-gravity
experiments, and the testing of materials and pharmaceuticals to be conducted
in the 1SS within its expandable and multipurpose compartments.” The ISS is
an international collaborative project involving five participating space
agencies: NASA (United States), Roscosmos (Russia), JAXA (Japan), ESA
(Europe), and CSA (Canada).”

The ISS is the ninth space station inhabited by crews, following the
USSR’s Salyut and Mir stations, and the American Skylab. It is the largest
artificial object in low Earth orbit (LEO).” It can complete 15.5 orbits every
day.” Most 1SS modules have been launched primarily by American and
Russian spacecraft such as Russia’s Proton and Soyuz rockets and U.S. Space
Shuttles.”” Other spacecraft have also been sent by Europe and Japan.”

The characteristics of modular systems and the durability of the ISS allow
it to continue the expansion of operations for a long time. Its lifespan can last

68. Garcia, supra note 52.

69. Jason Roberts, Celebrating the International Space Station (ISS), NASA (June 19, 2020),
https://www.nasa.gov/image-feature/celebrating-the-international-space-station-iss-0.

70. History and Timeline of The ISS, ISS NAT. LAB’Y, https://www.issnationallab.org/about/iss-timeline
(last visited Mar. 3, 2022).

71. History of Space Shuttles: Remembering the fleet of U.S. space planes — 181-2011, SPACE TODAY,
http://www.spacetoday.org/SpcShtls/ShuttleHistory/Space_Shuttle_history_1981_2012.html (last visited Mar.
3, 2022).

72. Julie A. Robinson et al., NASA Utilization of the International Space Station and the Vision for Space
Exploration, 61 ACTA ASTRONAUTICA 176-84 (2007).

73. Space Station Research & Technology: Space Station Research Experiments, NASA,
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beyond 2030 if participating nations agree to maintain the current support
services.” However, as the major provider in spacecraft service to carry
astronauts and supplies to the ISS, Russia has expressed its intention to halt
participation after 2024.% It seems likely that the 1SS will stop operations by
2030, after serving for more than three decades.

The ISS is composed of seventeen detachable and expandable modules,
with six sent from Russia (Zarya, Pirs, Zvezda, Poisk, Rassvet, and Nauka), eight
from the United States (BEAM, Leonardo, Harmony, Quest, Tranquility, Unity,
Cupola, and Destiny), two from Japan (the JEM-ELM-PS and JEM-PM) and
one from Europe (Columbus).8t The ISS required a total of $150 billion to
develop and build, with the cost covered mainly by the United States.®? It also
costs NASA about $4 billion a year to operate and maintain.®

As of October 5, 2021, nineteen different nations have visited the space
station multiple times, including 153 Americans, 50 from Russia, 9 from Japan,
8 from Canada, 5 from lItaly, 4 from France, 3 from Germany, and 1 each from
Brazil, Denmark, Kazakhstan, Spain, Malaysia, South Africa, South Korea,
United Arab Emirates, and the United Kingdom.®* Countries with advanced
technology in space exploration, such as China and India, have never been
allowed to send any astronauts to the 1SS.8

Russia’s passenger vehicle, Soyuz, has been used to serve as the only
means to carry astronauts to the ISS after the U.S. retired its Space Shuttle
Program in 2011.85 In 2020, the United States started to use the SpaceX system,
which was developed and built by Elon Musk, reducing the reliance on Russian
spacecraft.8” This is why in September 2021, Russia announced that it would
withdraw from the International Space Station in 2025 and intended to build and
manage its own space laboratory to be launched into orbit by 2030.%

D. China’s Space Station

China space exploration commenced with the announcement of Project 921
in 1992 for its space program. After two decades, the first Chinese space station,
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Tiangong-1,%° being merely temporary for very short-term missions, was
launched in September 2011, just a few months after the passing of the Wolf
Amendment in April 2011,°° The short time gap suggests that the Wolf
Amendment could not have significantly sped up the advancement of China’s
space station technology. After five years, communication with Tiangong-1 was
lost in March 2016, and it disintegrated on April 2, 2018.%

Based on the lessons learned from Tiangong-1’s failure, China managed to
launch an improved station, Tiangong-2, in September 2016.% It is intended to
be a temporary station to serve as a platform to offer critical capabilities, such
as docking and berthing of spacecraft for the transportation of crews and
supplies, to prepare for the operations of a permanent space station.% It was de-
orbited in July 2019.%* China built and launched Tianhe-1, the core module of
Tiangong, intended to be China’s first permanent space station on April 29,
2021.

Three astronauts were sent to Tiangong in October 2021 to carry out a
series of space experiments.®® More modules will be sent to the space station by
the end of 2022.%

Il.  THE EXCLUSION OF CHINESE PARTICIPATION IN THE ISS BY THE WOLF
AMENDMENT (2011)

China is currently advancing along the path of integrating into the global
economy by placing more emphasis on its power in science and technology. In
2003, China became the third country to send crewed spacecraft into Earth’s
orbits.%” In 2007, Li Xueyong, a vice minister of China’s Ministry of Science
and Technology, said, “We hope to take part in activities related to the
international space station . .. . If | am not mistaken, this program has sixteen
countries currently involved, and we hope to be the seventeenth partner.”%
Despite China’s interest in the ISS, its request was rejected by the United States
based on the threat of the theft of American technology, national security of the
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United States and China’s human rights issues.*® The exclusion of China’s
participation in the international cooperation of space technology was
formalized by the passage of the Wolf Amendment.

Congress passed the Wolf Amendment as an integral part of the
Department of Defense and Full-Year Continuing Appropriations Act in
2011.1%0 It prohibits the National Aeronautics and Space Administration
(NASA) from using government funds to engage in bilateral cooperation with
the Chinese government and China-affiliated organizations from its activities
without explicit authorization from the Federal Bureau of Investigation and the
U.S. Congress.10

China responded to the exclusion by launching the Tiangong-01 space
station in September 2011. Just two years later, China successfully launched the
lander and rover of Chang’e 3 on the moon’s surface in December 2013.192 After
a succession of launches, China eventually managed to collect 1,731 grams of
moon samples back to earth in 2020.1% In 2021, China successfully launched its
permanent space station to the LEO,'% about a decade after the passing of the
Wolf Amendment. The exclusion of Chinese participation in the ISS with a view
to weakening China’s space technology does not seem to be effectual.

A. National Space Policy of the U.S.

In terms of general principles such as openness, transparency, and
predictability, Former President Donald Trump’s version of the National Space
Policy specified four crucial issues—the promotion of a commercial space
industry, the returns of Americans to the Moon and the landing on Mars, the
continuation of American leadership in space exploration, and the need to defeat
possible threats in the space domain that are hostile to the national interests of
the United States.’®® This National Space Policy also recognizes that an
innovative and competitive commercial space sector is imperative to the
continuous growth and support for sustaining American leadership in space
technology.1%

In a report submitted to the U.S.-China Economic and Security Review
Commission on March 30, 2020, the following observation and
recommendations were made:
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The Chinese Communist Party (CCP) is executing a long-term
strategy to exploit U.S. technology, talent, and capital to build up its
military space and counter space programs and advance its strategic
interests at the expense of the U.S.-China’s zero-sum pursuit of space
superiority harms U.S. economic competitiveness, weakens U.S.
military advantages, and undermines strategic stability. In short, it
represents a threat to U.S. national security. Barring significant action
to counter China’s space-related programs and activities of concern,
it is likely that this strategic competitor’s efforts will continue to
adversely affect U.S. interests . ... Therefore, the U.S. government
should work to reassess export control waivers for Hong Kong to
ensure the protection of critical U.S. technology.'%’

These comments provide a clear profile of America’s prevailing policy of
excluding China from space technology. Based on this perspective, China is
considered a serious threat to the United States concerning its space superiority,
economic competitiveness, military advantages, and strategic stability.
Therefore, China’s space programs are going to affect American interests
adversely.

B. The Wolf Amendment (2011)%08

In April 2011, the 112th Congress of the United States restricted NASA
from engaging in bilateral agreements and coordination with China unless prior
approval was given by Congress and Central Intelligence Agency (CIA). This is
known as the Wolf Amendment and is stated under Public Law 112-10, Section
1340 of the 2011 Department of Defense and Full-Year Continuing
Appropriations Act:

(a) None of the funds made available by this division may be used for
the National Aeronautics and Space Administration or the Office of
Science and Technology Policy to develop, design, plan, promulgate,
implement, or execute a bilateral policy, program, order, or contract
of any kind to participate, collaborate, or coordinate bilaterally in any
way with China or any Chinese-owned company unless such
activities are expressly authorized by a law enacted after the date of
enactment of this division.

(b) The limitation in subsection (a) shall also apply to any funds used
to effectuate the hosting of official Chinese visitors at facilities
belonging to or utilized by the National Aeronautics and Space
Administration.1%
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Later, additional clauses were passed in Congress to supplement the Wolf
Amendment!10:

(c) The limitations described in subsections (a) and (b) shall not apply
to activities which NASA, OSTP, or NSC, after consultation with the
Federal Bureau of Investigation, have certified—
(1) pose no risk of resulting in the transfer of technology, data,
or other information with national security or economic security
implications to China or a Chinese-owned company; and
(2) will not involve knowing interactions with officials who have
been determined by the United States to have direct involvement
with violations of human rights.
(d) Any certification made under subsection (c) shall be submitted to
the Committees on Appropriations of the House of Representatives
and the Senate, and the Federal Bureau of Investigation, no later than
30 days prior to the activity in question and shall include a description
of the purpose of the activity, its agenda, its major participants, and
its location and timing.t*

These additional clauses provide a certain level of flexibility for the
possible cooperation between the scientists from China and the United States.
According to Mike Gold, chair of the FAA’s Commercial Space Transportation
Advisory Committee (COMSTAC), the Wolf Amendment would not prohibit
cooperation between China and the United States, and NASA could engage with
China under its auspices.''? Along this line of thinking, the Wolf Amendment is
believed to take up the role of a safety value, protecting significant American
scientific knowledge from being stolen by foreign powers. Nevertheless, it
officially barred any American contact with the Chinese space agency for fear
of “national security”” unless Congress and the FBI approved. This includes not
only direct collaboration but also the trading or exchanges of space-related
commodities*?

C. Immediate Causes of the Wolf Amendment

The immediate causes of America’s latest Chinese exclusion policy related
to technological issues can be traced back to the allegations by a U.S.
Congressional Commission in 1998 that the technical information American
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companies provided China for its commercial satellite improved Chinese
intercontinental ballistic missile technology.'4

The Select Committee on U.S. National Security and Military/Commercial
Concerns with China, also known as the Cox Commission (being named after
Rep. Christopher Cox), was established in June 1998 to investigate allegations
that China stole sensitive U.S. missile and space technology to launch U.S.
civilian satellites in China.'® The full report of the Cox Commission was
released on May 25, 1999 alleging that technical information provided by
American commercial satellite manufacturers to China concerning satellite
launches could be used to improve Chinese intercontinental ballistic missile
technology.116

The Cox Report alleged that China stole design information regarding
some of the most advanced American thermonuclear weapons, enabling the
Chinese military authority to accelerate its design, development, and nuclear
weapons testing.!'’ It also claimed that China’s next-generation nuclear
weapons would contain elements of stolen American state-of-the-art design
information.*® These thefts were the results of decades of intelligence
operations against American weapons laboratories conducted by the Ministry of
State Security and would persist even if new security measures were
implemented.!*® An assessment report published in 1999 by Stanford
University’s Center for International Security and Cooperation commented that
a certain part of the Cox report “was inflammatory and some allegations did not
seem to be well supported,” and “the language of the report, particularly its
Overview, was inflammatory, and some allegations did not seem to be well
supported.”1?0

In September 2013, Ji Wang, a Chinese postdoctoral candidate in
astrophysics at Yale University, received a message from NASA that he could
not attend Kepler Science Conference Il because of the Wolf Amendment passed
in Congress in 2011.12* The conference was supposed to be a meeting of
scientists from all over the world gathering at NASA’s Ames Research Center
in California to discuss new results from the Kepler mission.*?? Having heard of
Wang’s rejection from the conference, several prominent scientists boycotted
the meeting, and some even withdrew from the research groups.*?® Rep. Frank
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Wolf wrote to NASA Administrator, claiming that the restriction only applied
to bilateral meetings between NASA and Chinese public and private
stakeholders.*?* Kepler Science Conference Il was supposed to be a multilateral
event.1?® This interpretation is interesting because China has been rejected from
participation in the ISS, which is obviously a “multilateral” international
cooperative project.'?6

D. Historical Causes of the Wolf Amendment

The policy of excluding Chinese from mainstream American society can
be traced back to America’s history in the nineteenth century. The Chinese
Exclusion Act of 1882 was a historic act of legislation that demonstrated how
racism had prevailed in this era.’?” The Act was repealed in 1943.128 It should be
noted that the linkage to what happened more than a century ago does not seem
to provide a plausible justification to explain the current situation of the space
station development. The prohibition of Chinese participants in the Kepler
Science Conference in 2013 showed how unpopular this form of exclusion was
among American scientists in space technology.'?® The historical causes of the
amendment can be related to the national pride of the United States and China
and the history of Chinese exclusion in the United States.

1. National Pride of the United States and China

To some extent, the Wolf Amendment is sometimes considered a
consequence of the competition of the national pride of the United States and
China.*® National pride is the sense of esteem that people derive from their
national identity.'31 Countries need to maintain unity and cohesiveness among
their people and it is why Xi Jinping, political leader of China, and Donald
Trump, former president of the United States, both promised to make their
countries “great again.”%2

From the perspective of the United States, leadership in space exploration
is considered a natural and obvious outcome of America’s supremacy in the
global economy and technology. The United States has dominated space
technology for more than five decades since its moon landing in 1969.133
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Through education and socialization, most Americans have been taught that the
United States has been, and will always be, perpetually the undisputable leader
in space exploration. It seems that national pride, rather than national security,
is the primary concern of the politicians in Washington to win elections. Space
technology is one of the key issues in protecting the national pride of the United
States.

Viewed from the Chinese lens, national pride is closely related to China’s
rising patriotism after suffering from a “century of humiliation,” which is a
narrative framework used by some scholars to describe China’s history from the
mid-nineteenth to mid-twentieth centuries, starting from the first opium war in
1839 to the founding of the People’s Republic of China in 1949.1%* During this
long period, China, having experienced the chaos of the continuous aggression
of Western powers and the emerging Japan, had to surrender at least a quarter of
its territory, was forced to sign a series of unequal treaties, and paid a huge
amount of compensation, mainly in silver, to foreign powers.

A specific incident illustrates how humiliation is perceived and addressed
by the Chinese government. During the second opium war in 1860,
Yuanmingyuan, the summer palace built in the Qing Dynasty, was burned and
destroyed as a “solemn act of retribution” by the British military force in order
to crush the Chinese emperor’s “pride as well as his feelings.”**¢ Today, the
Chinese government never intends to rebuild the devastated summer palace and
instead preserves its ruined remains as a reminder of China’s national
humiliation.*3”

Preoccupied with the “century of humiliation,” the Chinese government
seems obsessed with the drive to reestablish China to become a world power by
developing massive technological and economic power.3® Space exploration
has become a prominent instrument to restore China’s national pride, and all
available resources are utilized to achieve this objective.!3

The contradiction and conflicts arising from the differences in the
perspectives of the United States and China have given rise to the description of
“Thucydides Trap,” which is an impending question of whether or not China
and the United States are destined to fall into this trap.}4° The competition in
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space technology between these two nations will inevitably continue in the next
few decades.

2. History of Chinese Exclusion

To some Chinese historians, the Wolf Amendment reminds them of the
discriminatory Chinese Exclusion Act of 1882, which the Senate redressed in
201214

History shows that, since the nineteenth century, the policy of excluding
Chinese from the United States has been plagued by racism. This is evidenced
by the verdict of Chief Justice Hugh Murray,'#? in the 1854 case People v. Hall:

“[Chinese are] a race of people whom nature has marked as inferior,
and who are incapable of progress or intellectual development beyond
a certain point, as their history has shown; differing in language,
opinions, color, and physical conformation; between whom and
ourselves nature has placed an impassable difference, is now
presented, and for them is claimed, not only the right to swear away
the life of a citizen, but the further privilege of participating with us
in administering the affairs of our Government.”43

Murray’s comments reflected the prevailing American sentiment against
the Chinese in the late nineteenth century. Subsequently, the Chinese Exclusion
Act was passed in 1882, renewed in 1892, and made permanent in 1902.144 After
the Exclusion Act was passed, further limitations of Asians in America, such as
the Scott Act of 1888145 and the Geary Act of 1892,146 were imposed during the
late nineteenth century. The enactment of the Chinese Exclusion Act increased
hatred and violence against Chinese people based on the misguided perception
that they were to blame for depressed wage levels and unemployment among
white citizens.#
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The Chinese Exclusion Act was officially repealed in 1943,48 indicating
an end to over a century of racial discrimination against Chinese people. Yet,
the establishment of the People’s Republic of China and its communist ideology
have created concerns in the United States about a potential hostile enemy in
global politics. In the 1990s, Congressional worries about China’s missiles and
space programs led to strict export control restrictions for space technologies
against China, which inevitably led to the passing of the Wolf Amendment.24°

E. Persistence of the Wolf Amendment

Although Representative Frank Wolf, the Wolf Amendment’s proponent,
retired in 2014, the Wolf Amendment persists and is still good law.>° Keeping
the Wolf Amendment is, in every sense, not a good idea for a modern democratic
society. It has not made a significant contribution to the promotion of human
rights, and it cannot weaken the progress of space technology in China.

If the ISS stops operations in the next decade, countries intending to
perform space-based experiments will need to partner with China on its space
station. For other space projects, such as the Artemis and Luna Gateway, the
United States acts as the leader and provides funding and technology for their
operations.’>? Yet it is unlikely that China will be allowed to participate in these
projects, which will likely be a concern for American scientists who wish to do
experiments in China’s space station. After launching its first astronaut to the
Earth’s orbit in 2003, China has conducted a series of space programs, orbiting
a core module of its own space station in 2021,'%2 and has sent numerous
spacecraft to the moon and Mars. Most of these accomplishments have been
achieved without cooperation with the United States.

The Wolf Amendment was sustained by a series of reports and hearings
that reinforced the claim that China is a hostile competitor of the United States
in space technology and, more importantly, the United States needs to be an
invincible leader in military and space power.!53

In 2012, the U.S.-China Economic and Security Review Commission
issued a report “China’s Evolving Space Capabilities: Implications for U.S.
Interests,” claiming that China regarded space power as an indicator of its
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national strength in science and technology.®>* In 2015, another report, “China
Dream, Space Dream,” prepared by the Institute on Global Conflict and
Cooperation of the University of California, San Diego, proposed that China’s
ultimate goal in science and technology was to become a space power on
par with the United States.' In this report, the word “leadership” appears
nineteen times, indicating the significance of being a leader in space technology
and similar areas.%

A hearing on the topic “China in Space: A Strategic Competition?” was
conducted by the U.S.-China Economic and Security Review Commission in
2019.57 The issues of China’s pursuit of global space leadership and the
military-civil fusion in its space ambitions were highlighted, indicating how
these two issues would be primary concerns of the United States.!58

The United States’ mainstream perception is that China continues to exploit
American technology for its space program. This contradicts the reality that
China can develop its own space technology, without help from the United
States. In fact, the United States has slowed the pace of its space exploration due
to a funding shortage. For instance, the U.S. canceled the 2010 Constellation
program, which aimed to return U.S. astronauts to the Moon*>® and will likely
have to delay a similar mission scheduled for 2024. The U.S. Space Force was
established in 2019 by President Donald Trump and would likely take up a
significant portion of the funding allocation for space exploration.'® It appears
that the U.S. is planning to rely on its private sector to conduct space programs,
such as SpaceX, Blue Origin, and Virgin Galactic.16

I1l. SPACE TECHNOLOGIES FOR MILITARY USE

The most critical factor for space exploration is space technology. The
United States started to utilize space technology for possible military purposes
in the 1950’s, a few years after WWIL.16? Later, NASA was established in 1958
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to commence space exploration.’®® A series of space missions, including the
Apollo project, was launched by NASA from the 1960’s to the 1980°s.1%4

In 1982, President Ronald Reagan reinstated the discussion of creating a
military space service.’®® The 2001 Space Commission proposed to set up a
Space Corps by 2007, creating the U.S. Space Force, which would be
commanded under the U.S. Air Force.1%¢ In December 2019, the Space Force
Act was passed as part of the National Defense Authorization Act proposed by
Former President Donald Trump, formally establishing the new independent
military service called the “United States Space Force (USSF).”167

In September 2020, a memorandum of understanding between NASA and
USSF was signed, just one month before the issuance of the Artemis Accords,
unambiguously indicating the United States has an explicit determination to
share all information obtained by NASA with USSF 168

A. Technologies Used in Space Station

In terms of technical structure, first-generation space stations (1964-1977),
such as the Salyut 1 (USSR), were constructed and launched in a single piece,
housing all supplies and equipment.'®® One or two astronauts would join the
station and perform research and experiments within this monolithic structure,
facing the challenge of abandoning the station when all supplies were
consumed.!’® The second-generation stations (1977-1985) had two to four
docking ports, allowing refueling and resupply by spacecraft.}’* These stations
can last much longer in the LEO with additional supplies than the first-
generation monolithic design.1"?

The third-generation space stations, including the Mir (USSR) and all
subsequent stations, have adopted a different approach by taking on a modular
design, which is still currently being used.}”® It is composed of a core unit
constructed to accommodate its connection to a number of additional
modules.t” This design allows greater flexibility in operations and does not need
the launch of a single immensely large station at the outset. The third-generation
space stations reached a relatively mature stage when the ISS was launched in
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1998, allowing many countries to participate in the space exploration
program.t’

The ISS project was initiated in 1984 by President Ronald Reagan to
sustain the leadership of the United States to compete with the USSR’s space
station program.1’® Europe, Japan, and Canada were co-opted as partners of the
ISS.177 ISS construction was completed in 2011, and the utilization period was
extended to 2024.178 It is expected that funding will be suspended in 2025, and
private participation will be introduced.'”® The Chinese space station, Tiangong,
was launched in 2021, adopting a combination of the technologies used in Mir
and the 1SS.18

A space station’s operations, such as the ISS and Tiangong, require at least
four essential technologies:*®! the orbital architecture of the space station, the
communication between the station and its mission controller on earth through
satellites, transportation of humans and supplies to and from the station, and the
connection, docking, and the facilitation of scientific experiments to be done
inside a space station.182

1. The Orbital Architecture of a Space Station

The idea of staging a space station is an unprecedented achievement in
scientific endeavors to plan and operate a research platform in space. The use of
large panels of solar cells and batteries as their source of electrical power
provides opportunities to supply energy for sustainable space-based experiments
using a flexible, high-efficiency gallium arsenide battery board.'8

The experience obtained from Mir (USSR) operations suggested that the
pressurized module segment or building block structure is a valid technology.'8
The ISS adopts more advanced technology, the Integrated Truss Structure
(ITS).X It consists of a linear arranged sequence of connected trusses on which
various unpressurized components are mounted, such as logistics carriers and
radiators, solar arrays, and other equipment.i8 It supplies the 1SS with a bus
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architecture.*®” The Chinese space station does not fully utilize the truss structure
of the ISS and instead adopted a modular (building block) structure, same as the
Mir (USSR), and solved the problem of various segments of the battery board
covering each other through large flexible solar panels that can be shifted,e®
thus becoming a more flexible version of the truss-based space station.

As a latecomer in space station technology, the Chinese space station
adopts several optimization designs, such as integrated docking and airlock
modules and foldable exposure platforms.18 The space station can be developed
into a spaceship if needed.'®® Its core module has the facilities to cater to
incoming spacecraft and allow for docking, repairing, and maintaining
spacecraft.’®* Following the technical structure of the 1SS, the Chinese space
station has installed several facilities such as semi-automatic robotic arms,
experimental cabinets based on the standard of the ISS, high-voltage power
supply, and the use of electric propulsion system to maintain orbital
anchoring.t?

2. The Communication Between a Space Station and its Mission Controller
on Earth Through Satellites

Advanced communications technologies are critical for exploring space
and the advancement of space-based experiments. A space station employs
geostationary relay satellites for continuous communication with mission
controllers on the ground.*®® It also uses positioning systems based on satellites
for control and navigation with the use of laser communications enabling
extensive space communication and expanding broadband on Earth.1%*

The development in global positioning systems (GPS) for navigation and
location identification, building smart tools for the Internet of Things (IoT), and
connectivity devices for worldwide internet access requires technologies
designed and adopted for space exploration to improve bandwidth and signal
processing capabilities.%®
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3. The Transportation of Humans and Supplies to and from the Space
Station

The technology required to build appropriate spacecraft can become a
robust platform and help construct permanent vehicles and satellites in the LEO.
There are many examples of spaceflight initiatives in technology development
and demonstration that promise to improve the utilization of space stations. The
most prominent one is testing the compatibility of individual components and
modules based on advanced computing technologies.*®® Moreover, testing the
use of larger spacecraft for improved reliability in navigation and re-entry of
transport vehicles will support the future utilization of LEO by enhancing the
delivery and return capabilities available to users of space-based platforms.’

The improvement in the docking and berthing technologies can help the
safe and efficient delivery of astronauts and supplies to and from a space
station.'% The use of the ISS National Lab to demonstrate the utility and success
of new spaceflight technologies for innovative R&D not only maximizes
utilization of the 1SS but also paves the way for next-generation space platforms
enabling more advanced research and development.?®® This will help in-orbit
research keep pace with terrestrial technology advancements in laboratory
equipment and capabilities.

4.  The Facilitation of Scientific Experiments to be Done Inside a Space
Station

A space station, for instance, the ISS, supports a variety of satellite testing
and demonstration initiatives for research, communications, and Earth-
observation purposes.2® The utilization of the National Laboratory of the 1SS as
a test bed also makes it a valuable platform to support the advancement and
operational improvements of new technologies toward the success of future
orbiting platforms.20!

U.S. National Laboratory on the ISS provides a platform for research,
development, and education that inspires innovation and provides opportunities
for new scientific discovery.?2 The ISS offers technology development
opportunities encompassing a broad range of initiatives, from testing satellite
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components and sensors to in-orbit manufacturing to operationalizing new
facilities for advanced space research and supporting the optimization of new
remote sensing technologies to facilitate decision support tools.?%

Space stations can be a powerful platform for observing and imaging Earth
and space. It can also test the energy efficiency of fuel cells and other fluids-
based systems for energy generation and storage under radiation environment in
space.?* Other examples of spaceflight initiatives in technology development
and demonstration include material testing and in-orbit manufacturing.?%
Optimizing materials and robotics to withstand the harsh space environment will
provide a new set of building blocks for new versions of satellites, spacecraft,
and space stations. The unique fluid movement in microgravity enables the study
of materials, semiconductors, and nanoscale systems with a high level of
accuracy.?%

B. Weaponization of Space?’

Space technology is closely related to the possibility of its weaponization.
The discussion on the issue of space weaponization is often centered around how
countries actively pursue the advancement of their space technology on a path
toward the militarization of space.?® Back in 1957, the launch of Sputnik by the
USSR was perceived by the Western world as a threat to space safety.?%® As the
space race intensified in the 1960s, the Outer Space Treaty was signed in 1967
to prevent the development and use of space weapons.?'° It seems clear that the
advancement of technology has made space weaponization possible and is
deemed necessary for national safety. The basic approach of the U.S. regarding
space weapons is that it has to be the sole superpower to command and control
the space battlefield in order to maintain world peace.?!! Unfortunately,
maintaining a leading position in space technology is not only challenging but
also expensive. In January 2007, China successfully launched a missile from
earth to destroy an obsolete Chinese satellite by using a ground-based Kinetic-
Energy Anti-Satellite (KE-ASAT) weapon,?'? which gave a clear signal of its
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ability to destroy specific and targeted objects in Earth’s orbits.?'® In November
2021, just a few months after launching a space station to LEO, China
efficaciously tested a nuclear-capable hypersonic missile.?14

These alarming incidents have given a wake-up signal that American
military supremacy in the technology related to the weaponization of space is
under threat, especially about the possible proliferation of the space technology
to hostile countries such as North Korea and Iran.?*

C. The Memorandum of Understanding Between NASA and USSF

While the United States has always been worried about the Chinese
application of dual-use space technology for military purposes,® NASA
declared that it would share space technology with USSF.?'” The memorandum
of understanding between NASA and USSF was signed in September 2020, just
one month before the issuance of the Artemis Accords, indicating undisguisedly
that the United States has a clear and explicit determination to share all
information obtained by NASA from all possible sources to USSF concerning
national securities, international discoveries, and technologies that have military
value.?*

It is interesting to note that the Artemis Accords require participating
nations to agree on certain principles of safety, transparency, interoperability,
and release of scientific data in their international space operations.?!®
Therefore, these participating nations in the Accords will have to prepare for the
possibility that their space technologies and technical know-how will be made
known and utilized ultimately by the USSF for military purposes.??°

The issue of techno-militarization of American space technology requires
some specific attention.??! Techno-nationalism is about how technology affects
the social and cultural aspects of a nation.??? One typical example is the use of
technology to advance nationalist agendas to promote connectedness and a
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stronger national identity.?23 In the case of aerospace technology, it is even more
prominent in the promotion of nationalism.?*

IVV. CAN THE U.S. AND CHINA COOPERATE IN SPACE?

After Congress passed the Wolf Amendment in 2011, a high-ranking
NASA employee told his colleagues, “If my Chinese counterpart comes here,”
he said, “I’m forbidden to even buy him a cup of coffee.”??® The all-exclusion
policy as exhibited by Wolf Amendment reflects the concerns of the United
States about Chinese ambitions in space, which can be traced back to the 1960s.
Qian Xuesen (1911-2009), one of the creators of the “Carmen-Qian formula,??
used to work on the Manhattan Project that helped produce the first-generation
nuclear weapons but returned to China in 1955 to help develop China’s missiles
and nuclear bombs in the 1960s.%?” As the Cold War began in 1950, with
McCarthyism prevailing in the United States and anti-communist ideology
rising, Qian was forced to stop all his research in the United States and returned
to China.?® Subsequently, Qian helped develop nuclear weapons and missiles
in China.??° This seems to be an illustrative case of how an exclusion policy can
stimulate technological development in China.

The United States relied on Russia’s rockets and Soyuz capsules for many
years to carry American astronauts to the 1SS.%%° In the absence of Russia’s
participation, the United States can still send astronauts into space in Space X
Dragon 2.2t However, the ISS is becoming obsolete and will likely retire within
the next decade.?®? It seems the United States has no plan to launch its own space
station into the LEO. Soon, China’s Tiangong Space Station will be the only
available microgravity and space environment laboratory to conduct scientific
research. However, there were rare occasions that the United States managed to
collaborate with China. For instance, during China’s 2019 Chang’e 4 mission,
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NASA collaborated with China to monitor the moon lander.233 In the future, the
possible cooperation between the United States and China will be an important
issue to be handled with cautious thinking.

A. China as the New “World Power”

As discussed in the earlier section, the persistence of the Wolf Amendment,
irrespective of its shortcoming in cutting off the possibility of America’s
collaboration with China in space technology, reflects the mainstream
perspective of how Americans perceive the undesirable effects of the uprising
power of China and how the United States should respond to the challenge.

Ever since Congress passed the Wolf Amendment, the discussion on the
possible repeal of the amendment has become a legitimate issue for policy
debate of a hawkish approach to portray and treat China as a dangerous
adversary in space technology versus a dove’s stance to collaborate with China
in all aspects.?** It seems that a restrictive policy is much more popular than a
cooperative one.

For the past few years, China’s space exploration has made significant
progress. In 2019, it became the first country to land on the far side of the
moon.%® In 2020, China successfully completed its staging of the Beidou
satellite,?%® challenging the Global Positioning System (GPS) of the United
States.?%" In 2021, it landed on Mars and launched the space station, Tiangong.23®
In this way, China presents a promising profile of a potential superpower, and
as the gap between the United States and China decreases, the conflict
increases.?®® After the collapse of the USSR, the United States has enjoyed three
decades of unparalleled leadership in space.?*® As things have changed, China’s
fast-growing capability in space exploration challenges the dominance of the
United States.

Some scholars choose to analyze and interpret the competition or conflicts
between China and the United States?** through the lens of the “Thucydides
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Trap,” which is a destructive pattern of structural conflict that will inevitably
result when a rising power, such as China, challenges an existing ruling one,
such as the United States.?*? Yet, this approach ignores the possibility of
transposing destructive competition into constructive cooperation, especially
when the concern for economic welfare and development is becoming more
important than the power struggle. Apparently, the implications of the
Thucydides Trap are more relevant to monarchies rather than modern
democratic societies. The use of economic or legal sanctions, in the form of
American traps, will be more cost-effective than raging wars in modern
economies.

B. The American Traps: How the U.S. Handles Competition

In as early as 1967, Jean-Jacques Servan-Schreiber, a French writer who
published The American Challenge (Le Défi Américain), warned that Europe
was on the way to becoming an economic colony of the United States.?** To
maintain leadership in global technology, since the 1960s, the United States has
been enforcing its own competition rules not only on hostile countries but also
on national allies such as Japan and France, based on allegations such as threats
to national security and bribery.?** The American traps are put in place by the
United States authority to use its influence to protect and extend the power of
American multinational corporations by legal measures such as anti-bribery or
anti-corruption laws as part of the effort to consolidate its hegemony.?4°

In the 1980s, chips manufactured in Japan were much cheaper than those
made in the United States.?*® This cost advantage swiftly allowed Japanese firms
like Toshiba and Fujitsu to dominate the global market.?4” The United States
responded by accusing Japanese companies, especially Toshiba, of committing
industrial espionage, violating American export rules by trading with its
enemies, and engaging in unfair trade practices in 2015.2* Toshiba was thus
seen as a threat to the development of the tech firms in the United States. The
United States achieved its goal of protecting the domestic chip industry by
suppressing its most prominent rival with some high-sounding excuses. In the
end, Toshiba had to sell its chip business to Bain Capital, an American
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corporation, at $18 billion in 2018, withdrawing from the chipmaking
industry.

In the French case, Frédéric Pierucci was a senior executive of Alstom,
which was one of the major French suppliers of nuclear power plants.?*° It built
power generation stations, transmission lines, railways, and was a formidable
competitor of the U.S.-based giant General Electric (GE) in many countries and
regions in the early 2010s.2! In April 2013, Frédéric Pierucci was arrested in
New York by the FBI for an alleged crime of bribery, based on the unilateral
extraterritorial enforcement of the Foreign Corrupt Practices Act (FCPA).%?
After being imprisoned for more than two years, he was released after his
company agreed to pay a huge amount of financial penalty ($772 million) and,
at the same time, he gave up major business areas of control to its American
competitor, General Electric, all under the coerced force of the United States.?3
Pierucci later wrote a book “The American Trap” to describe his perception of
the American conspiracy.?>* After being translated into Chinese, the book has
become one of the best-sellers in China,?* indicating how Chinese businessmen
have become more aware of the American trap.

Both the Japanese and French cases tell how the United States uses legal
sanction and prosecution as a weapon against its own allies.?*® Being accused of
bribery and threats to national security, these companies have to pay a massive
penalty in lieu of imprisonment of their senior executives and are later required
to disarm and disempower their core businesses.?>’

In the case of competing with China, a similar approach was adopted
against Huawei, the principal 5G technology provider in China and an
archenemy of the American telecommunication industry in the global
telecommunication market.?%® In 2019, the United States imposed sanctions on
Huawei by cutting it off from key technologies and telecommunication markets
in the United States and Europe.?>® But this is not enough. Following the pattern
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of the American trap, Meng Wanzhou, the chief financial officer of Huawei, was
detained in Canada on fraud charges in December 2018 at the request of the
United States.?© Meng’s arrest was not made on American soil but in the
Vancouver Airport on a transit flight to Brazil %6 After being detained for almost
three years, Meng was released when the Department of Justice dropped an
extradition request for her after signing a Deferred Prosecution Agreement
(DPA) in 2021.262

In the Huawei case, the American trap is ineffective in achieving the same
level of success as in the Japanese and French cases, attributing mainly to the
much shorter power distance between the United States and China than the
corresponding distance between the United States and Japan and France.?®® It
presents proof that the American trap is only effective when the United States is
facing relatively weak competitors.

Due to the multiple-use nature of space technologies, including digital
communications to navigation, the United States and China have to compete for
supremacy in economic, technological, geopolitical, and even ideological
superiority on Earth. Space has become a crucial frontier in the global power
game. The Patriot Act passed in 2003 boosted the extraterritoriality, providing
agencies in the United States (National Security Agency, Central Intelligence
Agency, Federal Bureau of Investigation) the power to investigate foreign
companies on a massive scale.?%* By the end of 2019, 30 non-U.S. multinational
corporations had been fined by American prosecutors.?6®> This includes fines of
398 million for Total, 800 million for Siemens, and 8.9 billion for BNP
Paribas.?% The extraterritoriality is technically unilateral, as most countries have
neither the means nor the political will to enact extraterritorial laws.

Unlike the cases of Alstom in 2003, Toshiba in 2015, and Huawei in 2019,
there is no direct financial penalty involved in the sanctions and exclusion as in
the case of the adoption of the Wolf Amendment to exclude Chinese
participation in space exploration. Nevertheless, the technological hegemony of
the United States, as illustrated by these cases, has taught Chinese authority in
space station technology a valuable lesson—in order to avoid being trapped in
the U.S.-China competition in space technology, space exploration in China
must reduce dependence on technology and expertise of the United States.
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C. Private Sector Involvement

It is sometimes suggested that the United States can beat China in the new
space race by relying on its private sector to be the silver bullet against China’s
quest for leadership in space exploration.?¢” In the early days, private companies
sold components of spacecraft to NASA.?%8 Later, SpaceX and other companies
can create a market to substitute partially the current government-led space
exploration.?®?

In May 2020, Elon Musk’s SpaceX became the first private company to
send humans into space.?’® This marks not only a technological achievement but
also a clear indication that a new commercial space industry, in which goods and
services designed to supply space-based customers, are emerging. While it is
crucial to maintain a partnership between the public and the private, it is also
important to be aware of the possible shortcoming of overly relying on private
companies. As illustrated by SpaceX, private companies have the desire and the
ability to send people into space. In terms of efficiency, private space companies
are performing much better than NASA in terms, and at a much cheaper cost.?’*
However, NASA is still needed to manage risk and safety and coordinate the
major space plans.?’2

Private spaceflight accomplishments include flying suborbital spaceplanes
(SpaceShipOne and SpaceShipTwo), launching orbital rockets, flying two
orbital expandable test modules (Genesis | and 11), and launching astronauts to
the International Space Station (1SS).?”® But space exploration is expensive, and
the outcome of such ventures cannot generate attractive financial returns, even
with the promotion of space tourism.?”* The related business opportunities
available in private space travel are pre-flight training, pre-flight and post-flight
adaption, and data analysis, which can become a new business opportunity for
affluent space tourists. However, it also bears the risk of information leakage
when private companies are involved in such technology.?®

D. Artemis Accords and International Cooperation

International space law is supposedly developed through the Committee on
the Peaceful Uses of Outer Space (COPUOQS) of the United Nations (UN) and
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multilateral treaties with nations.?’® The Outer Space Treaty (1967) laid down
the basic principles for international space exploration by emphasizing peaceful
use of resources gained from such exploration to benefit all human beings
instead of individual nations.?’”” The Moon Agreement of 1979 aimed at
sanctioning commercial exploitation of outer-space resources, but only a small
number of states have ratified.?”® Unfortunately, three major nations in space
exploration, the United States, China, and Russia, did not agree.?”

Instead of adopting the international space law and related agreements
initiated and led by the UN, it seems that the United States wishes to develop its
own version of legal control of space exploration. The Artemis Accords are an
international agreement led by the United States signed between governments
participating in the Artemis Program, aiming to return humans to the Moon by
2024 to extend space exploration.?®® The Artemis Accords are guided by key
principles of peaceful exploration, transparency, interoperability, emergency
assistance, objects registration, scientific data release, preserving outer space
heritage, preventing harmful interference, and safe disposal of space debris.?!

The Artemis Accords portray a shared vision for principles grounded in the
Outer Space Treaty of 1967 by creating a safe and transparent environment that
facilitates exploration, science, and commercial activities on the moon. Previous
attempts to govern space have been through painstakingly negotiated
international treaties.?8? As of December 30, 2020, only twelve countries have
signed the Artemis Accords: Australia, Brazil, Canada, Italy, Japan,
Luxembourg, New Zealand, the Republic of Korea, Ukraine, the United Arab
Emirates, and the United Kingdom.283

Many countries, such as France and Germany, have serious concerns about
the Accords and have so far refused to sign them.?* While all are traditional
allies of the United States, Russia has already stated that the Artemis Program is
overly “U.S.-centric” to sign in its present form.?8® China’s absence is explained
by the United States congressional prohibition on collaboration with the country.
Concerns that this is a power grab by the United States and its allies are fueled
by the lack of African or South American countries amongst the founding
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partner states.?® Although several European Space Agency (ESA) member
states have signed on to the Accords, the ESA has not.28” While it is possible
that countries such as Germany, France, and India with well-developed space
programs would undoubtedly benefit from being involved in Project Artemis,
these countries refused to sign the Accords. Neither have most developing
countries in Eastern Europe, South and Central America, Africa, and South-East
and Central Asia. It seems that most countries in the Global South do not
welcome the Artemis Accords.28

The signing of the Accords represents a significant political attempt to
codify key principles of space law and apply them to the program based on
American rules. Although the Accords are bilateral agreements and not binding
instruments of international law,?% they can establish the practice in the area and
influence subsequent governance frameworks for exploration on the Moon,
Mars and beyond. Section 10(4) of the Accords commits to ongoing discussions
at the Committee on the Peaceful Uses of Outer Space (COPUOS) of the United
Nations about developing a relevant legal framework based on international
law.2%® However, given the passing of the Space Act 2015 that puts the right to
use and trade space resources under American domestic law, the jurisdiction of
the United States, rather than international law, will be more relevant to settle
any possible disputes under the governance of the Accords. With Russia and
China opposing them, the Accords will likely meet diplomatic resistance that
may provoke resentment in UN meetings and forums.

E. China’s Master Plan for Space Exploration

The fast pace of China’s development of space stations has triggered the
use of the term “Sputnik moment” to describe the situation. It is the time when
a country or a society suddenly becomes aware that it needs to catch up with its
perceived technological lag behind some other countries and put more
investment efforts into research, development, and education.?*

China’s space exploration program can be traced back to the early 1950s
and late 1960s when there was an impending national need to develop ballistic
missiles capability during the Korean and Vietnam wars.?®> The subsequent
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development of the Dongfeng and Long March missile series has facilitated the
launch of spacecraft.?®® China’s space exploration breakthrough happened on
April 24, 1970, when China launched its first satellite, Dongfanghong-1, into
space.?®* This important date, April 24, was designated as China’s Space Day to
mark this milestone in its journey into space.?®

When the Sino-American relationships started to improve in the 1970s,
China’s de facto leader Deng Xiaoping (also known as “Teng Hsiao-ping” in
some media), Time Magazine’s Man of the Year in 1978,2% visited the United
States on January 28, 1979.2%7 After several stops in Washington, Philadelphia,
and Atlanta, Deng landed in Houston on February 2, 1979, and was greeted by
Mayor Jim McCann and Governor Bill Clements.?®® Immediately following
Deng’s visit, China established the first Chinese Consulate in Houston,?*® a clear
recognition of the importance that Deng gave to energy and space technology
available in this city, signaling the future direction of the ambition of China.

Following Deng’s ambition and aspiration, China’s plan to stride into the
boundaryless realm of space exploration was officially formulated in the 1980s.
In 1986, China launched the 863 Plan, also known as the State High Tech
Research and Development Plan.3® Within this plan, a crewed spaceflight
program code-named Project 863-204 paved the way for the development of
Project 921, commonly known as the Shenzhou space program.°!

On September 21, 1992, Jiang Zemin, then General Secretary of the
Communist Party of China (CPC) Central Committee, chaired a meeting of the
Standing Committee of the Political Bureau of the CPC Central Committee to
decide on the implementation of China’s crewed space program (code-named
Project 921) by defining China’s “three-step” development strategy for crewed
spaceflight.3%? In 1993, China National Space Administration (CNSA) was
established as China’s national space agency, governed by the Commission of
Science, Technology and Industry for National Defense (CSTIND), which has
been superseded by the State Administration of Science, Technology and
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Industry for National Defense (SASTIND) in 2008,2% under the auspices of the
Ministry of Industry and Information Technology (MIIT). It is responsible for
the planning and development of space exploration.304

Since 1992, China has been operating its space station program based on
this three-step strategy—critical technology validation, modular set-up, and
space operations.3%

1. First Step: Critical Technology Validation

In the 1990s, China’s technology in the exploration of outer space was
decades behind the West. In the early 1990s, China had developed significant
launch capabilities.3% The Long March 2 and 4 derivates could launch several
tons into Earth’s orbits.3*” The later version, Long March 3 (and 2E), had paved
the way for the launch of geostationary satellites. The first step of critical
technology validation was important because it could test whether China’s
existing space technology could send astronauts into space and return to earth
safely, allowing experiments to be conducted in space applications.

This technical know-how was validated by the successful launches of
Shenzhou-5 in 2003 and Shenzhou-6 in 2005, making China the third country in
the world, after the U.S. and USSR, to achieve crewed spaceflight.

2. Second Step: Modular Set-Up

The next step was to test key technologies required to stage a permanent
space station in low Earth orbit (LEO), including installing space laboratories,
in-orbit propellant refueling, extra-vehicular activity, as well as conjunction and
docking technology of crewed spacecraft and space vehicles. This has been
validated by the successful launch of eleven crewed spacecraft, sending two
temporary space stations, Tiangong-1 (launched in 2011) and Tiangong-2
(launched in 2016). These two launches provided a breakthrough of the
technology in the conjunction and docking of crewed spacecraft and space
vehicles, laying an important milestone in the “three-step” strategy of China’s
space technology development.

3. Third Step: Space Operations

The third step is to launch, assemble, and operate a permanently crewed
space station, staging a new landmark of China’s state-of-the-art space
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technology. This will allow scientists to address the long-term applications of
space experiments. The Tiangong Space Station, which literally means
“Heavenly Palace,” was launched and staged at LEO on April 29, 2021.3% By
the end of 2022, the station is expected to be fully assembled, becoming a 60-
ton modular space station after eleven launches of crewed spacecraft carrying
astronauts, cargoes, and space station modules.3%°

After the successful launch of its permanent space station, China plans to
expand the station with more modules to become a massive “ultra-large
spacecraft” with the size of a small town up to the length of one kilometer.31°
By contrast, the International Space Station (ISS) is only 361 feet (110 meters)
long.3* On October 16, 2021, China launched three astronauts to its space
station.312

Over the past two decades, China’s “three-step” development strategy for
crewed space station technology has been put in place since 1992. Through the
works of the China National Space Administration (CNSA), China has made
significant progress in space exploration. In 2019, China completed the
installation of the Five-Hundred-Meter Aperture Spherical Telescope (FAST),
the largest telescope on Earth.31® In December 2020, China brought back rock
samples from the far side of the Moon in the Chang’e 4 space mission.3* The
creation of the BeiDou Navigation Satellite System, capable of linking up to
70% of all Chinese smartphones, means that China will soon no longer depend
on the U.S.-based GPS.3*> China launched its own Tiangong space station in
2021, becoming the only space station once the International Space Station is
de-orbited.3 A new crew of three astronauts was launched into space on
October 16, 2021, commencing a six-month trip to the space station.®'” More
modules have been scheduled to be sent to Tiangong, and its construction is
expected to be completed in 2022.318 In the near future, Beijing’s ambitious
space program will take further steps in various space technologies such as space
stations, moon-landing, and Mars exploration. With relatively lower costs, faster
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construction speeds, and a group of aggressive Chinese scientists, China has set
strategic, long-term goals to achieve the objective of becoming a great space
power .39

Based on the above analysis, it seems evident that China has been preparing
itself for space exploration independently since the 1950s and formally
announced its space program, Project 921, in 1992. Space exploration is an
important part of China’s overall development strategy for extracting and
utilizing outer space resources.®?° The master plan of the development of space
programs has been in place for three decades. Since the establishment of China’s
space program in 1956, China has attained significant achievements, including
developing nuclear bombs, missiles, artificial satellites, crewed spaceflight, and
the landing on the Moon and Mars. This form of amazing technological progress
is something that the United States cannot ignore. The impact of the Wolf
Amendment could only serve as a stimulus that was playing a minor role in the
pace of China’s space technology development. Given the progress of space
technology in China, the continuous existence of the Wolf Amendment needs to
be reconsidered carefully.

CONCLUSION AND RECOMMENDATION

While the ISS is a joint American-Russian venture representing the end of
the Cold War, China’s Tiangong space station signifies the start of a new cold
war.%?! The establishment of the joint Apollo-Soyuz program by the United
States and the USSR in 1975 ended the space race, which lasted for more than
two decades. If the United States can work with the USSR, there is no reason
why the United States cannot collaborate with China to explore space. For the
past few decades, the United States has dominated the arena of space technology.
It is interesting to note that, for the ISS project, the United States has chosen to
work with Russia but restricted the participation of China, despite the reality that
the ISS is supposed to be a “multilateral” project among many nations. However,
as China is catching up quickly, it is time for the United States to reconsider its
space strategy.

Is China willing to scale back its fast-paced economic and technological
progress, or is the United States ready to accept the idea of becoming number
two? The future of Sino-American relations, to a great extent, depends on how
the struggle for supremacy in space technology is to be formulated. Both
countries are considering space as a domain crucial to their national pride and
security. While China is developing its own space program, the United States is
trying to recapitalize its space capabilities and secure continuous success in this
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domain. Faced with these realities, what can the United States do? Instead of an
exclusion policy, a better solution for the United States is to collaborate with
China and provide more funding to NASA to cooperate with private companies.
Exploration of the limitless space needs to avoid duplication of efforts of all
competing nations in this arena, and collaboration, cooperation, as well as
coordination will be the key success factor for all space programs, irrespective
of their nationalities.

Being the leaders in the global economy and space technology, both the
United States and China have the power to bolster space governance and develop
responsible norms of space technology. Since with great power comes great
responsibility, both nations need to look for ways to cooperate in space activities
to create a positive realm of their space relationship that can minimize the threats
of military competition in the space domain. A cooperative rather than a hostile
relationship between the United States and China is essential to progress and
peace in the coming decades, not for these two countries but for the whole world.
This relationship needs to be based on a realistic, informed view of each side of
the other’s economic and socio-political situations, in addition to the endowment
and development of technologies.

Insofar as possible, it should also be based on a realistic view of how China
and others view the United States. Over the past few years, academics and
practitioners have started to pay more attention to a new perspective of the
optimization of competition and cooperation called “co-opetition.”%2? The
concept of co-opetition first appeared in 1996 to explore the possibilities of
cooperation among competitors for mutual benefits.323 This mode of relationship
has become common in a number of hi-tech business relationships such as
between Apple and Samsung and between Google and Yahoo.3?* It is also
applicable in space exploration, and the cooperation between Russia and the
United States in operating the ISS is a good example. There are many reasons
for a co-opetition strategy to work well in space station technology. It allows
cost-saving by avoiding any possible duplication of efforts of parties involved.
It also provides room for a better division of labor and expertise among
participating nations in space exploration.3? In this way, new business models
can be better defined based on technology-related ecosystem platforms that
focus on symbiosis and mutual benefits rather than isolationism. A co-opetition
strategy, a combination of competition and cooperation, is also consistent with
the idea of “smart competition” in the testimony of Samm Sacks, who testified
on March 7, 2019, before the House Foreign Affairs Committee about
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competing with China.®?¢ In the context of the conflict between the United States
and China, co-opetition is indeed a blessed form of smart competition.

In conclusion, the United States needs a more effective, consistent, and
long-term strategy to sustain the American leadership in space technology by
changing from the current state of restricting the cooperation only with its allies
(and Russia) to align with a worldwide trend of multipolarity.3?” It is the
strategies, rather than legislative or budgetary measures (such as the Wolf
Amendment), that really matter to the progress of the space technology of the
United States.

Unilateral exclusion of China’s participation in international space
programs is a double-edged sword. It will inevitably expel and force not only
China to develop its own space programs in the short run. In the long run, it will
give away the possible benefits from the uprising of Chinese technology by
adopting a nativist and isolationist approach to protect the endangering global
leadership of the United States, which unfortunately is unwise and detrimental
to the development of space technology in the United States. Based on the
worldwide cooperation in tackling terrorism, climate change, and the COVID-
19 pandemic, multilateral collaboration is the only way forward for all nations
on this small and densely populated planet.3?
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