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In Praise of The Next Space Race

“American leadership in outer space will be essential for American leadership in the 21st century. The Next Space Race is a sweeping review and analysis of the opportunities and challenges the United States faces in the space domain. It is a solid primer for policymakers, legislators, entrepreneurs, investors, and the public on how to ensure the United States can seize the opportunity that is outer space—providing for our continued security and opening vast new economic frontiers.”

—Mandy Vaughn, CEO and Founder, GXO Inc.

“The Next Space Race highlights a grossly understated problem: a picture of where we stand relative to China and its impressive space ambitions. That makes it indispensable reading in this era of Great Power Competition.”

—Kevin Pollpeter, CNA, co-author of China’s Space Narrative: Examining the Portrayal of the US-China Space Relationship in Chinese Sources and lts lmplications for the United States

“There could not be a more critical time in human history to take action on securing the resources, wealth, and overall domain of space. Harrison and Garretson provide a thorough, well-researched, and detailed analysis of the who, why, and what of space, as well as providing actionable recommendations for the United States to maintain superiority and realize significant economic benefit. This fascinating book is accessible and easy to read, making it the perfect resource for anyone from the novice to the well-informed.”

—Meagan Crawford, Co-Founder and Managing Partner, SpaceFund

“The Next Space Race lays out in a holistic and systemic way what is at stake in the contest for leadership in space between the United States and China, and what America’s agencies need to be enabled and directed to do. In these pages, we find a menu of concrete steps for the Executive Branch and Congress to take to secure our leadership on the ultimate high ground.”

—Richard B. Myers, General, USAF, ret.; 15th Chairman of the Joint Chiefs of Staff; President Emeritus, Kansas State University

“Finally, legislators and policymakers have a road map for empowering our space entrepreneurs, providing for their security, and opening vast new economic opportunities for us and our allies and partners. This is a must-read for industry leaders, start-ups, and groups looking for a way to explain the value of space to their representatives.”

—Dr. George C. Nield, President, Commercial Space Technologies, LLC

“The Next Space Race focuses on the growing complexity between security and economics in space and identifies key initiatives needed to ensure American leadership in space. It highlights different aspects of cooperation and competition, whether across the entire US government, in public-private partnerships, with our allies, and how to prevail in our growing competition with China. One unique aspect of this book is focusing on how to further unleash the private sector as a key element of U.S. strategy.”

—Kevin O’Connell, Founder and CEO, Space Economy Rising, LLC and Former Director, Office of Space Commerce, U.S. Department of Commerce
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Introduction

The Apollo program of the 1960s and early 1970s demonstrated American ingenuity and served as the foundation for accessing and exploring the great unknown. Unfortunately, over the past several decades, space has not carried the same prominence in America. In fact, until very recently, government space projects have languished, been given low priority, and even been partially dependent on competitors and hostile foreign powers (such as Russia).

Yet, while the U.S. government’s space efforts have been flagging in recent years, those of the private sector are gathering steam. Today, the U.S. government can proudly rely on private American corporations (such as Elon Musk’s SpaceX) for access to space. Corporations in the United States are developing expertise and capacity quickly—and that may help foster commercial activities and opportunities in space.

The U.S. private sector understands that space has much to offer economically. Conversely, the policymaking community has been concentrating predominantly on understanding the nature, scope, and implications of adversary military threats in space, as well as the importance of maintaining a safe space environment for the United States to conduct operations. Washington has struggled to consider the major economic benefits of developing space. Likewise, space experts have failed to articulate the great benefits of space industrialization—the manufacturing of structures in space, development of space solar power satellites, generation of nuclear power systems, and space mining—or to explain that valuable space activities cannot be achieved without focused investment and government prioritization. What is needed now is a broadening of the policy debate from one fixated almost exclusively on national security dimensions to one pursuing a peacetime strategy and considering the economics of space. Indeed, as the Blue Ribbon U.S. government State of the Space Industrial Base reports note, America lacks a North Star vision for space, at least so far.

Others, however, do not lack such a vision. While America’s space efforts have been focused narrowly, the People’s Republic of China (PRC) has laid out and begun to implement a sweeping national space strategy—one that could, over time, severely and adversely impact U.S. economic and military security. China’s effort is driven by a singular purpose, buttressed by a state-run economy and political decision-making processes that ensure its rapid implementation. From Moon landings to plans for asteroid mining and harnessing energy in space, Beijing is beginning to exploit space to achieve its great power ambitions. And more is yet to come. China’s government has laid out concrete milestones in this domain, envisioning its space efforts culminating in an Earth-Moon economic zone generating $10 trillion annually by the year 2050. Beijing, moreover, is making serious progress toward that goal.

The United States needs to structure its approach to space to ensure that it can meet or surpass PRC timelines. The pace of U.S. efforts will be driven by politics, policy, and the seriousness with which we seek to address great power competition in this emerging domain. It is time to widen the U.S. lens vis-à-vis space, from human and robot exploration to a comprehensive strategy that serves American economic, societal, and military interests. There may be some aspects of the space race that are less important—for instance, human travel to Mars would be more of a symbolic accomplishment than a strategic one. But the race for Lunar resources and solar energy collection will have massive implications for our national economic power and global standing. Whichever country can sustainably achieve its objectives first will capture the high ground in what is shaping up to be a critical strategic arena. America needs to articulate a space vision committed to a path of space economic and industrial development and to guarantee the protection of such commerce. To compete successfully against China, the United States will need to go on the strategic offensive before it is too late.

STRUCTURE OF THE BOOK

In this book, we begin by exploring the need to shift from a focus on space exploration to one of space commerce, citizen spaceflight, space mining, and space development. For long-duration operations in space, it will be imperative to devote resources to nuclear power and propulsion systems. Solar energy will be indispensable for further development in space, as well as to provide power to Earth.

Next, we examine China’s plan to become a leading space power by 2045. China’s space road map envisions the development of techniques for asteroid mining, the creation of nuclear-powered shuttles for space exploration, and the industrialization of the Moon to fabricate satellites that can harness energy in space. Gaining an understanding of China’s vision will allow the United States to effectively compete in the space domain.

We then focus on the challenges to U.S. space security. Hostile nations are increasingly treating space as a war-fighting domain and pursuing strategic military activities that challenge American space security. We discuss natural threats, anti-satellite weapons, and kinetic and nonkinetic threats, as well as outline the contemporary and future threats from China, Russia, and lesser spacefaring adversaries.

After outlining the challenges, we consider whether American space primacy is in decline. Failing to understand and identify the technological drivers of the coming space economy, coupled with the increasing adversarial competition in the space domain, could be perilous. We detail the myriad reasons to expand the U.S. presence in space and provide historical analogues that further encourage space development.

The new strategic challenges posed by space have made it necessary to alter both military organization and doctrine. By guaranteeing the security of American space assets, the U.S. government can further incentivize commercial investment in space. This requires the United States to have a robust security presence in that domain, as well as a clear understanding of authorities and priorities for the new Space Force and Space Command and how both can complement the other U.S. military services. Here we will delve into the origins of America’s newest military branch, as well as its future.

In addition to protecting military assets with hard power, soft power methods are also necessary to advance U.S. interests in space. Today, global norms in space (on issues such as the weaponization of space) remain fluid and largely unformed. Here we discuss space norms and partnerships. We explain why, as the United States positions itself as a space leader, it should foster relationships with allied nations and increase the pace of progress toward common objectives and standards in the space domain.

Next, we chart the dimensions of U.S.-China competition as viewed through the lens of the six centers of gravity in space power competition (space policy and finance tools, space information services, space transportation and logistics, human presence in space, power for space systems, and space manufacturing and resource extraction). Several points of elaboration will prove beneficial for policymakers, including (a) how to prioritize space activities across the six space sectors, especially given the finite limits on available resources; (b) understanding the degree to which the United States benefits economically or strategically from specific efforts within each space sector; and (c) understanding how the United States compares to China in each sector. We evaluate these space sectors to identify the most promising avenues for the United States to gain a competitive advantage over its strategic competitors and potential adversaries.

Finally, we define an American space agenda to form a unified front on space policy. To be successful, private-sector space companies, NASA, the Department of Defense, Congress, and the White House, among others, must all work together to unlock the limitless potential of space. The final chapter explores and explains this imperative and recommends actions for Congress, the executive branch, and various agencies in the U.S. government to advance a coherent space vision and robust state policy.

WHY THIS BOOK NOW?

The past decade has seen great advancements from China in the space domain. If this trajectory continues unchallenged, the United States will soon find itself at a serious economic and military disadvantage. Unfortunately, the United States has been pursuing space policy and objectives without any long-term strategy. Various American policymakers have advocated for space to different degrees, but none has done so in a truly comprehensive, coherent, and vigorous manner. This project aims to provide a road map for preventing China from assuming the mantle of the world’s preeminent space power—and to position the United States as the technical and moral leader of the world through superiority in space.

Building on the knowledge of space leaders in the U.S. military, government, academia, and the private sector, this book benefits from expert insights across all segments of the space industry and provides recommendations for policymakers to use that span multiple presidential administrations. It is intended to serve as a guidebook for legislators and executive branch officials who will confront the space issues outlined in these pages. In an era of increasing space development, it is imperative to understand not just military threats to the U.S. space architecture but also the challenges posed by adversarial space programs, opportunities for private sector and government cooperation, and the unbounded economic potential space offers.

This book will help readers to understand the full landscape of space policy, detail the threats to U.S. space assets and the economic advantages of the burgeoning space economy, and offer solutions to some of today’s most pressing space-related policy challenges. More than a simple history or summary of where we stand, the volume will look ahead to debates that are only now cresting the wave of public policy discourse and promise to be relevant over the next decade and beyond.


CHAPTER 1

Space Is an Untapped Resource

Peter A. Garretson, Richard M. Harrison, and Anthony Imperato

In the decades following the Moon landing, NASA initially steered America’s focus in the space domain with a primary objective of space stations and Earth observation and then later exploration. Today, space has become essential for modern society. Satellites enable near-instantaneous and ubiquitous communication, high-precision global navigation, rapid financial transactions, and improved weather forecasting, among many other innovations that society now relies on. The U.S. military, meanwhile, has reaped the benefits of space for secure global communications, intelligence collection, ground forces positioning, and weapons guidance—all because of robust satellite architecture. However, these developments in space barely scratch the surface of what is achievable. NASA spin-offs, or technology derived from space missions, have brought significant benefits to society over the years, ranging from firefighter suits to memory foam to water filtration to technology found in computed tomography and magnetic resonance imaging scanners.1 Moreover, the advent of reusable rockets and advancements in artificial intelligence, 3-D printing, robotics, and other emerging technologies have made space more accessible and open for business.

What has been dubbed the “billionaire space race,” accelerated specifically by the development of reusable rockets, has slashed the cost of carrying cargo into space by 85 percent over the past two decades.2 Elon Musk, Jeff Bezos, and Richard Branson are visionaries who believe in humankind becoming a multiplanetary spacefaring species. They also understand the value of space and its ability to be commercialized. Now is the time to shift from
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