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Executive Summary
Strategists often ask “With the means available right now, what end can we achieve?” However, in strategy design it can be more appropriate to ask, “What is the desired end, and what
means are available to achieve it?” The answer to this question may be, “If this is the desired end,
first this new capability has to be created.” Essentially, what President John Kennedy was asking
Vice President Lyndon Johnson in April 1961 was, “What means do I need to generate if I want
to beat the Soviets in a space race?” To succeed, the United States had to use the available instruments and elements of national power to create new means to reach the desired end within the
time frame that Kennedy set. With the National War College National Security Strategy Primer
as its guide, and using primary and secondary sources, this case study examines how Kennedy
determined he could achieve his ends (beat the Soviets in the world competition) in a particular
way (shape the world conversation) using means yet to be created (the moon landing).
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Introduction
In April 1961, although President John F. Kennedy had been in office only a few months,
the United States continued to trail the Soviet Union in winning the hearts and minds of the
global population. Originally planned during the previous administration, Kennedy’s poorly
executed invasion of Cuba at the Bay of Pigs (April 17–19, 1961) and cosmonaut Yuri Gagarin’s
quick trip around the globe in a Soviet spacecraft the previous week (April 12, 1961) had only
made things worse for the young President. A leaked U.S. Information Agency report had already concluded that foreign public opinion in members of the Atlantic alliance had a “declining confidence in the U.S. as the ‘wave of the future’ in a number of critical areas.”1 Now newspapers around the world were praising the Soviet space feats. A New York Times correspondent
suggested that “neutral nations may come to believe the wave of the future is Russian; even our
friends and allies could slough away.”2
In his inaugural address, Kennedy had pledged to “pay any price, bear any burden, meet any
hardship, support any friend, oppose any foe to assure the survival and the success of liberty,”3
a promise that was becoming much harder as his administration faced multiple failures early in
its tenure. The U.S. space program seemed an odd place to try to even the score, because, at that
time, space had not generated much international or domestic enthusiasm, or even Kennedy’s
own enthusiasm.
The story of the Apollo program and Kennedy’s decision to go to the moon has long been
discussed in myriad ways by multiple scholars. John Logsdon’s 1970 book, The Decision to Go to
the Moon: Project Apollo and the National Interest, addressed this topic even as the Apollo program was performing moon landings.4 Logsdon elaborated on his argument 30 years later in his
book John F. Kennedy and the Race to the Moon.5 Michael Beschloss’s 1997 chapter in Spaceflight
and the Myth of Presidential Leadership is a brief overview of Kennedy’s decision by a renowned
Presidential historian. Numerous other papers, articles, books, Web sites, astronaut memoirs
and biographies, and symposia have covered the topic of Kennedy’s decision to go to the moon.6
What, therefore, makes the moon landing worthy of further study for national security
practitioners? Often, some of the means to achieve a desired end are not immediately available
(coalitions, for example); however, in the story of the moon landing, the difference is wholesale
creation. In this case, Kennedy could not just fill in a few gaps with available means but had to
create entirely new means to achieve his end.7 For example, the United States, having seen the
Soviets send probes into the solar system (including to the moon), knew the Union of Soviet
Socialist Republics (USSR) had an advantage in booster rockets, but they also knew that neither
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side had a booster capable of putting humans on the moon.8 If Kennedy had looked at the means
available in 1961 and only then determined which ends to achieve, as often happens in strategy,
he never would have chosen going to the moon. In short, landing on the moon by the end of the
decade was not a viable goal using a traditional strategic approach simply because the means did
not exist. It became a viable goal only when assessed through the lens of a means-developing
strategy.9
Successfully managing the threats of the Cold War was Kennedy’s strategic end, as it was
for every President from Harry S. Truman to Ronald Reagan. According to former National
Aeronautics and Space Administration (NASA) historian Roger Launius, “The U.S. needed allies, and the emerging nations gaining independence after [World War II] were desired for
the U.S. coalition. Strength in science and technology was critical in swaying them in that direction. Demonstration of that capability came through numerous means, but space success
was an important one.”10 If Kennedy had been a National War College–educated strategist, he
might have evaluated the problem in this way: “The Soviet advantage in the space race threatens
U.S. security interests because the USSR is using science and technology to draw non-aligned
nations into its orbit.”11 Getting to the moon first, and thereby convincing the world that the
United States was the better choice in the global competition, required developing the means to
accomplish the goal.
Strategy is much more than determining a desired goal (end), deriving the applicable instruments of power to use (means), and then employing those means (ways). Strategy also involves deep consideration of context, costs, risks, and possible benefits. This analysis uses the
2019 National Security Strategy Primer as a framing device to analyze Kennedy’s space strategy.12
The moon program required much more than space technology; it also required the use
of diplomatic, military, economic, and information tools to achieve success. In short, Kennedy
needed to harness all the instruments and elements of national power if he wanted to succeed
in achieving his particular end.13 The U.S. space program was a way for the Nation to shape international opinion during the Cold War contest. To succeed, though, the United States had to
create the means to achieve the end within the time frame that Kennedy eventually set.

Context
Created in 1958 during the Dwight D. Eisenhower administration, NASA was the public,
civilian face of the U.S. space program, representing the Nation’s desire for the “constructive
peaceful uses of outer space.”14 If “peaceful uses” meant anything short of war, then the overall U.S. space program had already achieved some success in the sense that it was developing
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new technologies that would help the United States succeed in the Cold War. The American
approach was methodical but slow, and the United States had been consistently behind in the
“space race” since Sputnik. The USSR was first to launch an Earth-orbiting satellite, an animal,
and a human into space, largely leaving the United States behind. The most important scientific
discovery of the space race so far, the Van Allen radiation belts around the earth—discovered
by U.S. scientists using a U.S. satellite boosted into orbit from U.S. soil—had amounted to little
in the quest for international prestige.
By his own admission, Kennedy was not a “space nut”— “I’m not that interested in space,”
he stated in November 196215—but he had recognized the importance of the space program
even before he took the oath of office by setting up a space committee in his Presidential “transition team.” Kennedy was the first President-elect to use transition teams to get a jump on issues
he would face immediately upon assuming the presidency.16 Nevertheless, he was content to
let the U.S. space program run its course, with NASA planning to eventually reach the moon
sometime during the 1970s.17 Although he did not nominate a NASA administrator by inauguration day, in January 1961 Kennedy created an Ad-Hoc Committee on Space, chaired by
[Massachusetts Institute of Technology] professor Jerome Wiesner.18 The report that followed
summarized U.S. space activities and emphasized that ballistic missiles were the top national
security priority. But the report also emphasized that “national prestige” was another way to
evaluate the usefulness of a national space program, predicting that American prestige would
“in part be determined by the leadership we demonstrate in space activities. It is within this
context that we must consider man in space.”19
However, after outlining all the benefits of a reinvigorated space program, Wiesner’s team
concluded that “a crash program aimed at placing a man into an orbit at the earliest possible
time cannot be justified solely on scientific or technical grounds. Indeed, it may hinder the
development of our scientific and technical program, even the future manned space program
by diverting manpower, vehicles, and funds.”20 The team preferred a more cautious approach:
“The acquisition of new knowledge and the enrichment of human life through technological
advances are solid, durable, and worthwhile goals of space activities.”21 The team recommended
taking the emphasis off putting an astronaut in space and instead “make people appreciate the
cultural, public service, and military importance of space activities other than space travel.”22
The United States was already taking this approach in its human spaceflight program, but it fell
short when Soviet cosmonaut Yuri Gagarin became the first human in space on April 12, 1961.
On April 20, 1961, the day after the Cuba attack failed and 8 days after Gagarin’s flight,
President Kennedy sent a memo to Vice President Johnson, chair of the Space Council, asking
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for “an overall survey of where we stand in
space.” Specifically, Kennedy wanted to know
if the United States had “a chance of beating
the Soviets” by, among other activities, landing an astronaut on the moon. He also asked
about potential costs and whether the United
States was already fully committed to existing
programs, and he wanted answers quickly.23
Johnson’s response came just over a
week later, and it was an encouraging one.
The team he put together acknowledged that
the Soviet Union was “ahead of the United
States in world prestige attained through impressive technological accomplishments in
space.” But, according to Johnson, the United
States had greater resources, which so far it
had not harnessed successfully. If the United
States failed to use that advantage, “other nations, regardless of their appreciation of our

Russian Major Yuri Gagarin, first man in space, makes
108-minute orbital flight in Vostok 1 spacecraft, April 12, 1961,
as reported by The Huntsville Times, Huntsville, Alabama (NASA)

idealistic values, will tend to align themselves
with the country which they believe will be the world leader—the winner in the long run.” In
Johnson’s opinion, “Accomplishments in space are being increasingly identified as a major indicator of world leadership,” so the United States had to act before “the margin of control over
space and over men’s minds through space accomplishments will have swung so far on the Russian side that we will not be able to catch up, let alone assume leadership.”24 In other words, the
stakes were nothing less than world leadership during the Cold War.
Fortunately, the memo reasoned, the United States had “a reasonable chance of attaining
world leadership in space during this decade,” and the best way to demonstrate the advantages
of the American system to the rest of the world was by sending astronauts to the moon. Not only
would such an achievement have “great propaganda value,” but it also would generate “knowledge and experience for even greater successes in space.”25 Johnson suggested that a big victory
on a level playing field with the USSR could prove to the world that Western liberal democracy
was superior to Soviet totalitarian communism.
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Realization/Achievement of Ends
The genesis of the U.S. policy of containment of the Soviet Union during the Cold War
came from the strategic thinking that went on at the highest levels of Presidential administrations. But for it to be effective, the ability to implement containment was required; otherwise, it
was just an academic exercise.26
Dealing with the problem of the Soviet Union had been part of U.S. policy since nearly the
start of the Cold War. George Kennan’s “Long Telegram” from Moscow, his “X” article in Foreign
Affairs, and eventually the Harry S. Truman administration’s National Security Council Paper
68 all laid out the same basic approach: The United States must see the USSR “as a rival, not a
partner, in the political arena. [The United States] must continue to expect that Soviet policies
will reflect no real faith in the possibility of a permanent happy coexistence of the Socialist and
capitalist worlds, but rather a cautious, persistent pressure toward the disruption and weakening
of all rival influence and rival power.” Embedded in Kennan’s thinking—first publicly expressed
in Foreign Affairs—was the belief that by confronting the Soviets and by containing them everywhere, the United States could lead the way to defeating them.27 This bedrock of U.S. policy
influenced its national security strategies challenging the Soviet Union for the next six decades.
It is also worth remembering that the goal of containment as a U.S. policy was not to cause
the collapse of the Soviet Union; rather, it was to let the USSR crumble from its own internal
contradictions, as the first National War College deputy for foreign affairs, George Kennan, predicted it eventually would. Containment meant preventing the Soviet Union from spreading its
influence to nations around the world. Using the space race to help implement containment was
perfect, too, because it was not an aggressive approach, which some strategists envisioned could
lead to global thermonuclear war.28 Instead, using space was an approach designed to shape the
international context in a way that would lead nations of the world to choose “freedom over
tyranny.”29 Author John Logsdon argued that an aggressive, militaristic attitude was too confrontational and “the moral equivalent of war.”30 Stated NASA Administrator James Webb, “We
have to remember that we are fighting for men’s minds.”31
Considering this topic within the context of business strategy, business professor and
author Richard Rumelt argued that the moon was a “carefully chosen proximate strategic objective,” intended as a target the United States could reasonably be expected to reach quickly
because “Kennedy diagnosed the problem as world opinion.”32 When looking at the moon program from the perspective of the overall containment policy, which Kennedy undoubtedly was

6

“We Choose to Go to the Moon”

doing, Rumelt’s view makes sense. However, Kennedy still needed a strategy to achieve his end
of shifting world opinion favorably toward the United States.
Facts and assumptions about the Soviet space program drove the initial stages of the Kennedy administration’s approach to space and eventually the decision to go to the moon. The
United States knew what capabilities the Soviets already had and could extrapolate some assumptions about what capabilities they might be developing. For example, the Soviets had demonstrated they had a rocket big enough to reach the moon when they launched an SS-6 intercontinental ballistic missile (ICBM) with an upper stage carrying Luna 2 in September 1959, the
first object from Earth to reach the moon. The United States also launched probes at the moon
in the late 1950s and early 1960s, with Ranger 7 eventually reaching it successfully in 1964 and
sending photos of the moon back to Earth.33
Strategies are built on assumptions about opponent capabilities and intent and are needed
to “enable and shape the development of any national security strategy.”34 Although the Soviets
had not yet made a soft landing on the moon, the assumption was that they eventually could.
More important, the United States assumed that the Soviets did not yet have a booster capable
of carrying humans to the moon and back and that they knew the United States did not either.
But by the time of Kennedy’s letter to Johnson in April 1961, when the Soviets had already
launched Gagarin into space on his world-circling flight, the Soviets were assumed to be working on a plan to transport a human to the moon. It was a fact that the Soviets had a head start.
But because they did not yet have a booster capable of sending a human to the moon and back,
Kennedy’s space team assumed that “with a strong effort, the United States could conceivably be
first in those two accomplishments by 1966 or 1967.”35
Johnson, therefore, wanted to know what the Soviet Union was planning. In a White House
meeting, Senator Styles Bridges (R-NH), ranking member of the Senate’s aeronautical and space
committee, asked James Webb, “Based on intelligence resources, how does your program compare with the achievements which are to be expected from the USSR?” Answered Webb, “They
will be ahead until 1967 or 1968,” when NASA expected to reach the moon.36 The race was on.
The Soviets already had used a rocket capable of putting 14,000 pounds into orbit. The payload capability of this rocket was the equivalent of putting several cosmonauts or even a small
laboratory into low Earth orbit or soft-landing a payload on the moon. However, the United
States assumed that 14,000 pounds was not enough capability to safely get a human to a moon
landing and back, which could require at least 10 times the payload, or 140,000 pounds. (In the
end, the entire Saturn V heavy lift vehicle that enabled the moon landing weighed 6.2 million
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pounds at liftoff, including the 90,000 pounds meant for the moon landing. The Soviet moon
rocket, which was called N1 and weighed just over 6 million pounds, failed four test flights.37)
In a letter to Johnson, Dr. Wernher von Braun, director of the Marshall Space Flight Center
in Huntsville, Alabama, added some details to the assumptions. Von Braun believed the United
States could be the first to send humans to circumnavigate the moon (which it was, on Apollo
8) and the first to land humans on the moon (which it was, on Apollo 11). He knew the United
States did not have a rocket with 140,000 pounds of payload capability, and he assumed the
Soviets did not either because of the sizable requirements to create a booster 10 times as big
as current capabilities.38 But von Braun knew of the Saturn rocket program, which was mostly
theoretical at that time, and was convinced that changes to the U.S. booster program could

Wernher von Braun explains Saturn launch system to President John F. Kennedy, November 16, 1963; on left, NASA Deputy
Administrator Robert Seamans (NASA)

8

“We Choose to Go to the Moon”

yield significant results in just a few years. He wrote that it was “unlikely that the Soviets have” a
booster capable of landing humans on the moon and that “with an all-out crash program I think
we could accomplish this objective in 1967/68.”39 If the Soviet Union did in fact have a “super”
booster, however, the United States probably could not win the space race, and that might have
implications for the Cold War competition. For the time being, U.S. leaders assumed the Soviet
lead in the space race was not insurmountable, an assumption they needed to make to proceed.
The United States could also make assumptions about the future based on what it already
had established as facts. While it was clearly behind in some of the most spectacular areas in
the space race, the United States had a lead in some of the less headline-making space missions.
In communications satellites and navigation satellites, the United States already had leads, albeit small ones. The first communications satellite, SCORE, launched from the United States
in 1958; the first navigation satellite, Transit, launched in 1959; and TIROS-1, the first weather
satellite, launched in 1960.40 With some effort, Johnson assumed, the new weather, communications, and navigation programs “could be made operational and effective within reasonably
short periods of time and could, if properly programmed with the interests of other nations,
make useful strides [for the United States] toward world leadership.”41 These programs, while
workmanlike in their purposes and less grand than human spaceflight, were practical and stood
a good chance of improving the quality of life around the world. But Johnson also assumed the
United States was “neither making maximum effort nor achieving results necessary if this country is to reach a position of leadership.”42
U.S. leaders could also make assumptions based on what they knew about the Soviet
booster program. The United States knew, for example, that a single R-7 ICBM had been used
in all space launches before May 1961 and that a small group of intermediate-range ballistic
missiles had been used in other configurations as boosters. The United States also knew that the
Soviets had put only 14 spacecraft into space around Earth, the moon, and Venus. The United
States assumed this to be evidence of long-range planning “and competent and flexible technical decisionmaking and managerial direction” in the Soviet program.43 Furthermore, the United
States assumed the personnel turnover in the Soviet Union was very low, as skilled cadres of
development personnel remained in the programs for many years.44
On the other hand, some of these assumptions could also have been evidence of the immaturity or even stagnation of the Soviet space program, which at the time could have driven
other U.S. strategic approaches. Human capital is an important element of national power. The
Soviet Union had multiple ongoing military and civilian rocket programs, and although the
United States had been the proverbial tortoise to the Soviet hare, the United States also had
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smart, technical people who knew what they were doing. A low turnover rate in development
personnel can indicate the potential for stagnating thinking or a lack of creativity in engineering
and design work.
On May 3, 1961, the day after astronaut Alan Shepard’s scheduled suborbital flight was
scrubbed for weather, Johnson held a meeting with the team working on reviewing U.S. space
programs to the White House and the two senior members of the Senate Committee on Aeronautical and Space Science, chair Robert Kerr (D-OK) and Senator Bridges. NASA’s James Webb
spoke, suggesting that Americans could walk on the moon as early as 1967 or 1968, basing his
conclusion on what NASA had already accomplished and what it would still have to achieve.
He guessed the costs to be $1.7 billion in fiscal year (FY) 1961, $3 billion in FY62, and $4.4 billion in FY63 (the total U.S. budget was $104 billion in 1961).45 With details yet to be worked
out, Johnson tasked the team with determining what the U.S. objectives should be for its space
program: “I want to know what the national effort should be in your judgment. By working
together, we will achieve the national goal.”46 Just 2 days later, on May 5, NASA finally “lit the
candle” and Shepard was launched on his mission, at last putting an American astronaut into
space. But because it was a suborbital flight lasting just 15 minutes, the United States appeared
to the world to be running a distant second place.
Johnson asked U.S. leaders to spend the weekend working on the task. Senior leaders of
NASA, the Department of Defense (DOD), and the Budget Bureau met to produce what has
been called “the charter for Project Apollo” but was officially titled “Recommendations for Our
National Space Program: Changes, Policies, Goals,” which was delivered to Johnson and Kennedy on May 8.47 The report, signed by James Webb and Defense Secretary Robert McNamara,
outlined proposed changes to the U.S. space program and the projected costs given the current status of U.S. space projects. In this report, the team went beyond simply figuring out
how to land a human on the moon, proposing to beef up the entire U.S. space program with
new technologies and new capabilities, which in the end affected far more people than did the
moon landing. The report laid out several goals that could be achieved by “the latter part of this
decade,” including developing spacecraft for a lunar landing and return, new launch vehicles
and upper stages, new robotic spacecraft for exploring the moon in advance of astronauts and
science on the space environment, and technological developments in satellite communications
and weather satellites for worldwide weather prediction.48
Webb and McNamara also argued, as others had, that space programs were—and are—
about more than just technological development: “Dramatic achievements in space . . . symbolize the technological power and organizing capacity of a nation. . . . Major successes, such as
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orbiting a man as the Soviets have just done, lend national prestige even though the scientific,
commercial or military value of the undertaking may by ordinary standards be marginal or
economically unjustified.” Acknowledging the enormous costs, marginal scientific value, and
high risk, the report argued that success in space was
a major element in the international competition between the Soviet system and
our own. The non-military, non-commercial, non-scientific but “civilian” projects
such as lunar and planetary exploration are, in this sense, part of the battle along
the fluid front of the cold war. Such undertakings may affect our military strength
only indirectly if at all, but they have an increasing effect upon our national
posture.49
On the grounds of prestige alone, then, the team recommended, “This nation needs to make a
positive decision to pursue space projects aimed at enhancing national prestige.”50 The report
outlined the costs, risks, and feasibility of competing with the Soviets in an international space
competition but nevertheless recommended that the “National Space Plan include the objective
of manned lunar exploration before the end of this decade.”51
Kennedy’s public response 2 weeks later was to add into his “Special Message to Congress
on Urgent National Needs” his proposed changes for the space program. Covering topics such
as economic and social progress at home and abroad, national security, military, intelligence,
civil defense programs, and disarmament, Kennedy left the topic of space until the end of the
speech to increase the dramatic impact of the bold goal.52 The space portion of the speech contains many of the elements of strategic logic: context, threats, opportunities, and available ways
and means to “achieving the goal, before this decade is out, of landing a man on the moon and
returning him safely to the earth.”53
Kennedy’s speech laid out the space competition as part of “the battle that is now going
on around the world between freedom and tyranny.” He explained the context of “the dramatic
achievements in space” that were already affecting nations that were trying to determine “which
road they should take”—to follow the U.S.- or the Soviet-led world order. “We go into space,”
Kennedy stated, “because whatever mankind must undertake, free men must fully share.” He
knew that the Soviets had a head start because of their bigger booster rockets and warned that
their capabilities would generate “still more impressive successes” in the months ahead. But he
also laid down the threat: “We can guarantee that any failure to make this effort will make us
last” in the international competition for hearts and minds and thus cause the United States to
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President John F. Kennedy addresses joint session of Congress, May 25, 1961; seated behind Kennedy, from left, Vice President
Lyndon Johnson and Speaker of the House Sam T. Rayburn (NASA)

lose the Cold War. And, Kennedy pointed out, the public U.S. approach to the endeavor had “an
additional risk by making it in full view of the world.”54
Kennedy went on to outline his objectives for the new space strategy: “First, I believe that
this nation should commit itself to achieving the goal, before this decade is out, of landing a
man on the moon and returning him safely to the earth.” He also suggested aims to produce a
nuclear power–propelled rocket, to expand satellite communications, and to develop a worldwide system of weather satellites.55 He knew that, in going to the moon, “no single space project
in the period will be more impressive or expensive to accomplish,” which the United States
would do under the scrutiny of the world. He argued for accelerating development of new lunar
spacecraft, liquid- and solid-fueled boosters, and robotic pathfinder spacecraft, all of which required resources in the form of dollars from the U.S. Treasury. While he suggested $150 million
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to accomplish those three developments, he asked for an additional $531 million for the moon
program and $5 to $7 billion more over the next 5 years.
Kennedy pointed out that achieving success, however, required not only money but also
a “major national commitment of scientific and technical manpower, materiel and facilities,”
which came with the risk “of their diversion from other important activities where they are already thinly spread.” Kennedy also laid out a constraint for Congress to consider as they planned
to fund the program, knowing the debates could center on providing less money for a less ambitious approach: “If we are to go only half way, or reduce our sights in the face of difficulty, in my
judgment it would be better not to go at all.”56 In an ad lib during the speech, Kennedy added
that he was “confident” Congress would “consider the matter carefully” so that “we are prepared
to do the work and bear the burdens to make it successful.”57
U.S. national interests were certainly at stake in the space race. National interests—the
central, enduring ideas from which a state develops all its policies and strategies—are often
summarized as physical security, economic prosperity, and preservation of national values.58 To
these three categories, author Terry Deibel has added as a national interest projecting the nation’s values overseas.59 Values projection could be added as an interest supporting an argument
for Kennedy’s space strategy.
The phrase vital national interests is often used to refer to interests that states are willing to
go to war over. Kennedy defined U.S. vital national interests in his inaugural speech: “Let every
nation know, whether it wishes us well or ill, that we shall pay any price, bear any burden, meet
any hardship, support any friend, oppose any foe, in order to assure the survival and the success
of liberty.”60 Kennedy and his administration were certain of the U.S. interests at stake in the
international competition with the Soviet Union. The U.S. space program fit easily into supporting those national interests as a means to achieving victory over the Soviet Union in “the battle
for men’s minds” to ensure the success of liberty.61
Kennedy’s approach of using the U.S. space program to support national interests addressed
threats to U.S. security, economic prosperity, and values because the Soviet space program threatened the liberal, democratic values of the world order the United States had led since 1945. The
Soviets had already developed larger rocket engines than the United States, developments that
had directly led to dramatic accomplishments that enhanced Soviet prestige on the world stage.
The United States, on the other hand, wrote Johnson in his memo to Kennedy, “had greater resources than the USSR for attaining space leadership but has failed to make the necessary hard
decisions and to marshal those resources to achieve such leadership.”62 With booster development, for example, the United States could both enhance national security and ensure success in
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the moon program. In their May 8 memo, Webb and McNamara pointed out that solid rocket
motor work also had “future military importance.” Thus, DOD would lead these efforts, but the
work could also be useful for NASA’s needs.63 (The Titan ICBM eventually became NASA’s booster for the Gemini program.) This same memo asked for more than $500 million for NASA programs, an injection into the U.S. economy of roughly 10 percent of U.S. gross national product
at a time when the U.S. economy totaled about $500 billion.64 Therefore, by using these greater
national elements of power for a clear objective, the United States could attain “world leadership
in space during this decade.” Otherwise, the United States might never be able to catch up.65 In an
April 28, 1961, memo, Johnson explained how, with the space program, Kennedy could protect
U.S. national security, enhance the U.S. economy, and project American values.
As we have seen, Kennedy’s administration had determined that the Soviet Union would
continue to best the United States in space for some time. Even as early as the Presidential transition, Wiesner had estimated that, “because of our lag in the development of large boosters, it is
very unlikely that we shall be first in placing a man into orbit around the earth,” a prediction that
turned out to be true when Gagarin orbited the earth in April 1961.66 In his May 25 “Urgent Na-

Briefing given by Rocco Petrone to President John F. Kennedy during tour of Blockhouse 34 at Cape Canaveral Missile Test Annex,
September 11, 1962; from left, in front, James Webb, Lyndon Johnson, Kurt Debus, Leighton Davis, and Robert McNamara (NASA)
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tional Needs” speech to Congress, Kennedy outlined the threat by couching the confrontation
as a “battle for men’s minds.” In the language of strategy, U.S. national interests were threatened,
and the U.S. space program could help mitigate the Soviet threat.
But Wiesner had also pointed out opportunities beyond enhancing national prestige. A
reinvigorated national space program could have other benefits, including enhancing national
security but also, for example, offering “exciting possibilities for international cooperation with
all the nations of the world,” which became an aspect of the Apollo program.67 Kennedy eventually went so far as to suggest cooperating with the Soviets in space. An enhanced space program
was certainly an opportunity to wrest international prestige from the Soviet Union, but the
program could also enhance U.S. national security by contributing new missile capabilities and
other systems. Scientific research could also benefit from new space systems, as would “important practical non-military applications for space technology—among them satellite communications and broadcasting; satellite navigation and geodesy; meteorological reconnaissance; and
satellite mapping—which can make important contributions to our civilian efforts and to our
economy.”68 Each of these opportunities made its way into documents crossing Kennedy’s desk
during the next several months.
It became obvious that the U.S. space program had multiple aspects, such as missiles, satellites, human spaceflight, and civilian applications of technology. These capabilities had to be
pursued to gain a lead in the space race and to enhance U.S. prestige in the battle for minds that
was the ideological aspect of the Cold War. Thus, the moon program was also a race to develop
national means for the greater Cold War in areas such as solid-fueled rocket technology for better ICBMs, improved human capital ability in science and technology, development of national
unity and will at a time when the Nation seemed to be lagging in the international competition,
and increased international reputation. These secondary aspects turned out to be the real, longterm achievements—putting a human on the moon was just the vehicle.69
Thus, the end of going to the moon was not to test major scientific principles or to find new
locations for colonization, but to use the moon landing to further contain Soviet communism
and therefore make the United States more secure by shaping the world conversation about freedom and tyranny. Strategies can be used to achieve more than one end, so Kennedy also could
use his strategy to develop technologies and capabilities to ensure U.S. economic prosperity.70

Ways
Determining the ways to approach a national security problem addresses how to use the
available means—elements, institutions, and instruments of national power—to achieve the de-
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sired ends.71 Determining a way generally comes after determining the means available to solve
the problem. Unfortunately, in strategy the discussion often begins with “What elements, institutions, and instruments do we have available?” and then proceeds to considering ends that are
achievable. The discussion becomes one of “What can we do?” and not “What must we do?” or
“What should we do?” The result can be strategic failure because the available means were not
employed using an achievable way or because the proper means to accomplish the end were
never discussed or built.
In strategy design, it is often more appropriate to ask “What end do we want to achieve,
and what means do we need in order to do it?” Sometimes the response to that question must
be “If we want to achieve this end, we first have to create that capability.” In April 1961, Kennedy
asked the following:
Do we have a chance of beating the Soviets by putting a laboratory in space, or by
a trip around the moon, or by a rocket to land on the moon, or by a rocket to go to
the moon and back with a man? Is there any other space program which promises
dramatic results in which we could win?72
Essentially, Kennedy was asking “With the means currently available in our space programs,
can we achieve this end?” Johnson’s answer to the question was “No,” but, “If we’re going to win
the space race, then we need these capabilities and we don’t currently have them . . . but fortunately, neither do the Soviets.”73 The grand strategic end, as discussed, was managing the Cold
War until the Soviet Union collapsed from its own internal contradictions; one of the ways to
achieve that end was by shaping the conversation about freedom versus tyranny through scientific and technological achievements. The means for this line of effort in the U.S. Cold War
strategy was the race to the moon.74 The problem with using solely a strategy of persuasion is
that persuading generally works only when the two parties have interests that are similar or at
least overlapping.75 During the Cold War, the United States tried to persuade other countries,
many of which did not have systems similar to either that of the United States or of the Soviet
Union, of the superiority of the Western political-economic system.
Furthermore, although the Soviet Union was an existential threat to the United States, it
was not an immediate threat, giving the United States time to shape the world conversation. In
effect, the United States had time to develop the means, as it methodically worked through the
Mercury, Gemini, and then Apollo programs, even though the Soviets displayed a massive lead

16

“We Choose to Go to the Moon”

in the space race well into the 1960s.76 Persuasion was unlikely to work in the short term, but the
United States believed that it had enough time on its hands for a different approach to succeed.
Shaping is a useful approach when the threat is not immediately existential and when there
is enough time to acquire the means to maneuver into an advantageous position.77 Thus, in language from the National Security Strategy Primer, the real purpose of the approach was to shape
the world conversation about the merits of capitalism and communism and to convince other
nations that U.S.-led Western capitalism was the preferable approach. Wrote Johnson:
This country should be realistic and recognize that other nations, regardless of
their appreciation of our idealistic values, will tend to align themselves with the
country which they believe will be the world leader—the winner in the long run.
Dramatic accomplishments in space are being increasingly identified as a major
indicator of world leadership.78
At first, of course, attempts to use scientific and technical achievements to shape the international discussion about which road other nations should take—tyranny or freedom—did
not go very well. The Soviets had been the first to orbit an artificial satellite (1957), the first to
crash a probe into the moon (1959), the first to orbit and recover animals alive (1960), and the
first to put a human in space (1961). They would continue to hold the lead in the space race for
some time, putting the first woman in space (1963), orbiting the first three-person crew (1964),
and performing the first spacewalk (1965).79 When one-astronaut Mercury missions finally gave
way to two-person Gemini flights, the United States quickly caught up and moved ahead in the
space race by performing feats essential for a trip to the moon. The United States set a record on
Gemini 5 with 8 days in orbit and then broke it with Gemini 7’s 14-day voyage 5 months later.
Neil Armstrong and David Scott performed the first orbital docking, a task essential for landing
on the moon and returning safely to Earth.80 Even so, not all Americans thought going to the
moon was worth it: A 1965 Gallup poll found that only 39 percent of Americans thought being
first to reach the moon was worth the cost.81 If going to the moon was the strategic end, these 39
percent might have been right, but the real value of the moon landing came from its influence
on the greater Cold War struggle.82
Not everything in the strategy was about shaping the world’s opinion of the Soviet Union.
NASA can also be said to have induced government officials to achieve its end. For example,
it could be argued that NASA persuaded the Texas delegation in Washington, which included Johnson and House Speaker Sam Rayburn, to support the space program by locating the
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new Manned Spacecraft Center in Houston. Webb, knowing that NASA would eventually need
another space center to handle crewed missions, formed a site selection team and eventually
secured $60 million from Congress to start construction. The site selection team considered
locations suggested by Representative Albert Thomas (D-TX), Representative George Miller
(D-CA), Senator Stuart Symington (D-MO), and Republican Massachusetts Governor John
Volpe, who proposed Boston, near Kennedy’s hometown of Brookline.83
The site selection team preferred MacDill Air Force Base in Florida but, when the Air
Force decided not to close the base, NASA recommended a second choice in Texas.84 Congressional representatives and local leaders had lobbied NASA for months to choose the Texas
location. NASA eventually selected a site near Houston on land belonging to Rice University
and a few miles from Thomas’s district. Thomas, who chaired the appropriations subcommittee
responsible for NASA’s budget (and which had cut the space budget by at least 5 percent the
previous 4 years), made the announcement in the office of fellow Texan Vice President Johnson.
Representative William Cramer (R-FL) had been arguing for the site in Florida and claimed
that “powerful people in the Administration” had brought pressure on NASA to choose the
Houston site.85 Webb stated in an interview in the late 1960s that Kennedy had called Thomas
about some bills the President wanted passed but that Thomas was not committed to support.
Kennedy apparently stated, “Now, you know Jim Webb is thinking about putting the center
down in Houston,” and he got Thomas’s support for both the bills and the location of the new
Manned Spaceflight Center.86
Modes of Action. The choice of a shaping approach to the problem of reaching the moon
required multiple objectives or lines of effort to achieve the end. Modes of action are methods
a strategist can use to build objectives into tools for success. This moon strategy had multiple
objectives, of course, so the choices of modes of action depended on which objective was being
referenced. The different objectives within the strategy were simultaneously employing multiple
modes of action.87 For example, NASA employed a sequential approach to developing the inspace skills necessary to get to the moon, with astronauts learning tasks such as rendezvous and
docking or long-duration spaceflight during the Gemini program. Gemini 8 was the first spaceflight to rendezvous and dock with another spacecraft in Earth orbit, while Gemini 7 orbited the
earth for 300 hours, or almost 2 weeks, both important steps on the moon journey. (The Apollo
program itself also built skills sequentially as missions moved from low Earth orbit to lunar
orbit to the landings. The first moon landing was the fifth successful crewed Apollo mission; if
one of the previous four had failed, the landing would have been on a later mission.)
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In another example, at first glance, the strategy appears to be unilateral when Kennedy
made his appeal to Congress to land on the moon by the end of the 1960s, but the multilateral
aspects of the strategy are everywhere, from the worldwide network of tracking stations, to Kennedy’s offer to the Soviets to join the United States on the moon mission, to the international
diplomacy the U.S. Government employed to achieve its needs for the program.
Orchestration. The elements, institutions, and instruments of power (IOPs) are rarely
wielded individually—they are frequently used together and they often “overlap, interconnect,
and are interdependent,” argues the Primer (see figure). For these reasons, they must be orchestrated to enhance one’s abilities.88 To accomplish Kennedy’s aim, NASA, as the lead agency for
the task, had to work to use the elements and instruments of power “through distinctive actions
and approaches in a logical, coherent strategy.”89 In addition, NASA had to assign priorities to
the objectives it needed to accomplish to ensure the institutions, elements, and IOPs were properly aligned, coordinated, and balanced and therefore not undermining one another.90
For example, the military’s Titan ICBM was used as the Gemini booster because the huge
missile’s capabilities met NASA’s requirements. The United States could take advantage of the
training its engineers and test pilots received in the military and use them as astronauts because
NASA needed that kind of experience but did not have the resources to create enough of its own
astronauts from scratch. Similarly, when the astronauts went on their post–Apollo 11 world
tour, these same military pilots and astronauts were delivering messages often associated with
diplomatic and information professionals.
Kennedy determined his end (beat the Soviets to the moon) in this way (shape the conversation) using these means (the Apollo program). Thus, with a strategy of shaping in mind and
with the assumption that there was going to be enough time to achieve the goal, it was time to
choose the means necessary to reach the end—and as it turned out, some of those means had
to be invented.

Means
While the Kennedy administration was analyzing the strategic situation and developing
the aims and objectives for the response during its first 4 months in office, it was also identifying the means needed to achieve the lofty goal of a moon landing in less than 10 years. Means
are the capabilities—some of which the United States had to develop—and resources the United
States would eventually bring to bear on the problem.
Means are often accepted to be the instruments of national power—the diplomatic, information, military, and economic instruments; but by examining means with a broader view by
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thinking about institutions and actors and the elements of national power as the Primer does,
one can see just how the Kennedy administration was thinking about its chances in beating the
Soviets to the moon. The United States possessed some adequate means for the space race, but
it had to develop others to beat the Soviets to the moon, which the administration concluded it
could do.91 And more important, the United States needed a strategy to implement these means
in a coherent fashion, or else they were just expensive hardware.
The elements of national power are, as Joseph Nye pointed out, “the capacity to do things
and in social situations to affect others to get the outcomes we want.” But, Nye argued, “having
the resources of power does not guarantee that you will always get the outcome you want,” as the
United States found out in Vietnam, where its overwhelming military power did not defeat the
North Vietnamese.92 There is no definitive list of the elements of national power, but the Primer
points out that any list for the space program should include at least national economy, industry,
research and development (R&D), human capital, infrastructure, culture and national will, and
international reputation.93
In another way of looking at means, to borrow from Ross Harrison’s book Strategic Thinking in 3D, if the instruments of national power are the muscles of strategy, then “resources can
be thought of as the nutrients that feed and enable that muscle.” The instruments can be said to
have a “muscular nature”—that is, an ability to act—while “resources are inert.” Once a strategist has “integrated, organized, and leveraged [resources] on behalf of creating capability,” then
they are the means to achieve an end.94 Harrison suggested, therefore, that the Kennedy administration needed to ask itself “Are our current capabilities and resources—our MEANS—able to
support a SHAPING strategy to beat the Soviets to the Moon—our END—or do we need to create
new means?”95
The most obvious place to start when thinking about available resources is simply the economic foundation of the Nation. In 1962, the U.S. economy was a $500 billion post–World War
II behemoth. After a brief recession during the previous administration, the economy was back
on track, achieving a growth rate of 4.6 percent over 5 years. What enormous advantage the
Soviet Union had over the United States in geography was offset by its much smaller economy,
which was half that of the United States at the time, according to Congress’s estimates.96
Another one of the most important resources a nation possesses is its people. Human capital, as the Primer points out, “encompasses demographics, which can include population size,
birth rates, immigration trends, and levels of education.”97 The populations of the two countries
were similar in 1961, with the United States at 179 million people and the Soviet Union at 219
million. But as Carl von Clausewitz cautioned, “Superior numbers, far from contributing every-
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thing, or even a substantial part, to victory, may actually be contributing very little, depending
on the circumstances.”98 For example, half the population of the Soviet Union still lived in rural
communities compared with 30 percent in the United States. In addition, twice as many Americans (8.6 million) as Soviet citizens (4.6 million) were attending college in 1970, the earliest date
for which data are available to compare the nations. Since the end of World War II, U.S. military
veterans had been using funding from the GI Bill to achieve their educational goals. To further
enhance funding for both public school and university education after the shock of Sputnik
in 1954 precipitated an inferiority complex in the American educational system, during the
Eisenhower administration the United States began pouring money into science and technology education through the National Defense Education Act.99
Still, U.S. leaders initially worried somewhat about human capital because of the lack of
focus of American “technical talent . . . on difficult tasks.” Developing multiple space and missile systems at once and then choosing the best, often called concurrency, “over-encouraged the
development of entrepreneurs and the proliferation of new enterprises.” Webb and McNamara
worried that key personnel were thinly spread, arguing that “the turnover rate in the U.S. defense and space industry has had the effect of removing many key scientific engineering personnel from their jobs before the completion of the projects for which they were employed.” These
approaches had led to a doubling of engineering costs since the early 1950s.100
NASA was also unprepared for managing a program the size of Apollo and needed to borrow the human capital from the military to accomplish the task. Before Apollo, NASA management gave tasks and authority to engineers who generally acted without management review.
Von Braun’s team was small, and his group worked informally but expensively. By contrast,
General Bernard Schriever, the U.S. Air Force (USAF) rocket program boss, bypassed traditional engineering lines of communication and management processes to get his ICBMs built.
General Schriever handled cost and schedule using configuration management, which acted as
“a proxy for technical knowledge,” according to historian Stephen Johnson. Now management
could track all aspects of a project, including budgets, baselines, and changes, instead of relying on a project’s engineers. When USAF Major General Samuel Phillips arrived at NASA to
take over management of the whole lunar landing program, he came with some contempt for
the current program: “NASA had developed to be a very, very professional technical organization, but they had almost no management capability nor experience in planning and managing
large programs.”101 According to Johnson, General Phillips asked for 55 more Air Force officers
to join the NASA team, on top of the 94 already serving with NASA. He prevailed after some
bureaucratic wrangling, and hundreds of officers went on to serve with NASA for brief periods
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while others even left the military to remain at NASA or with one of its contractors.102 Von
Braun opposed General Phillips’s attempt to bring configuration management with him, arguing that a handful of Saturn boosters was not like building hundreds of Minuteman ICBMs. But
General Phillips was not swayed, eventually bringing military-like discipline to NASA.103
Even with the introduction of the new system, poor configuration control probably contributed to the Apollo 1 fire in 1967. Accident investigators found that some changes had been
approved but not implemented, while other changes had been implemented but not approved.
Apollo program manager Joe Shea recalled 8,000 failures or irregularities his team was following before the fire.104 According to Apollo 11 astronaut Michael Collins, “In the space business,
paper is the most important material. Without paper, chaos results.”105 The new approach eventually succeeded, according to Stephen Johnson, because of the similarities in Apollo and ICBM
programs and the stability of NASA’s funding in this case and because experienced people with
management skills, many of whom were in the military, led the programs.106
Although General Phillips went so far as to bring in USAF officers to implement the “new”
management system for the lunar landing program, NASA had been borrowing the military personnel it needed from DOD since 1959. For example, U.S. Navy Commander Albert Kelly was
director of electronics and control in the Office of Advanced Research and Technology, USAF
Major Victor Hammond led the national range support in the Office of Tracking and Data Acquisition, and U.S. Army Major Rocco Petrone served in the Heavy Space Vehicle Systems Office.107
Petrone joined NASA in 1960 as the Saturn program project officer, also bringing rocket
program experience with him from the military. Described in a Washington Post profile as “a
broad-shouldered tree of a man who in his line of work is treated with the same mixture of awe
and respect football players give Vince Lombardi,” Petrone retired from the Army in 1966 and
became director of launch operations at Kennedy Space Center. Under his responsibility for
everything launch-related, the first five crewed space launches were late a total of less than a
second. According to one reporter, Petrone saw the beauty in teamwork and was good at his job:
“If Petrone says he wants it that way, then do it that way,” stated NASA headquarters. But even
he was still “a little in awe of the men and machines who will be making the quest” to the moon,
because human capital meant much more than astronauts.108
A strategist considering a technological response to a national security problem should
consider that nation’s ability to develop new means to achieve the desired end. “A nation’s level
of research, development, and technology encompasses a state’s ability to innovate,” says the
Primer.109 Kennedy had a great deal of national technological ability to consider when thinking
about responding to the Soviet challenge.
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Every year for decades, the Aerospace Industries Association of America (AIAA), the industry’s arm for lobbying Congress, had produced the Aerospace Year Book. The 1962 edition
reached nearly 500 pages and was full of advertising for hundreds of companies and aerospace
programs. The 1962 book included sections on 1961’s noteworthy events and records; aerospace
operations and R&D; military, civilian, and government activities; and photos of aircraft, missiles, and engines in production. The first 200-plus pages alone offered dozens of descriptions
of the accomplishments of aerospace companies running not quite from “A” to “Z” but close:
from jet engine manufacturer Aero Commander to the Wyman-Gordon Company of Worcester, Massachusetts, a company “forging components for major missile, rocket and space vehicle
programs in the United States from virtually every metal alloy known.”110 The Wyman-Gordon
Company had large manufacturing facilities at three locations. Even while it was “increasing
employment and intensifying production to meet the soaring requirements of top contractors
in an industry rapidly expanding into space,” the company also established “a special Research
Center apart from production . . . to experiment with new materials and processes with a view
to production possibilities.”111 The point, of course, is that the U.S. aerospace industry appeared
to be healthy.
A range of aerospace achievements in space and advanced aviation and missile technology
occurred in 1961. Yes, the Soviet Union had two successful human spaceflights in 1961—following Gagarin’s April flight, Vostok 2 orbited the earth for a full day in August—while the United
States managed only two brief 15-minute suborbital missions. But the United States successfully
orbited 39 satellites in 1961 compared with the Soviet Union’s 6, and by the end of the year, of
the 40 satellites in Earth orbit, 37 had been launched successfully from U.S. soil. Meanwhile,
American industry also made substantial progress in fielding new ICBMs for both land- and
water-based deterrents.112 According to one estimate, R&D “reached approximately one-third of
the total industry effort in terms of contract dollar volume.”113 Employment also grew in the aerospace industry, climbing over 5 percent to 675,000 people, whose average hourly wage in September 1961 was $2.80 at a time when the average hourly wage in the United States was $1.15.114
Organizationally, the military stepped up to refine its approach to space R&D. On March
6, 1961, Secretary McNamara assigned responsibility for military space development to the U.S.
Air Force. With the Air Force’s establishment of Air Force Systems Command (AFSC) in April
1961 under the leadership of General Schriever, who had been the service’s ICBM head for many
years, the Air Force took on leadership, spending almost a third of its budget for 1961 on programs AFSC managed, according to the AIAA. The new command, located close to Washington,
DC, merged the R&D responsibilities with the procurement and production responsibilities to
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create a command capable of delivering “complete, timely, and operable weapon systems to using commands” in the Air Force. AFSC leaders were supposed to provide “progressive management policies” to speed up programs, ensure efficiency, and enable close coordination with the
other military services. They led development of three new ICBM systems and continued the
X-15 rocket plane program and its follow-on, Dyna-Soar, a piloted spaceship planned for launch
aboard a Titan III rocket.115
The U.S. Army also continued its development of the Nike-Zeus antiballistic missile as
well as the Pershing and Sergeant battlefield missiles. The U.S. Navy focused on development
of the Transit navigational satellite system, a forerunner of the modern global positioning system, placing three satellites in orbit. The Navy also continued to improve the deployed Polaris
submarine-launched ballistic missile by increasing its range, as well as working on other shorter
range missile systems.116
NASA was also hard at work at its own R&D centers around the Nation and in cooperation with private industry and colleges and universities, where NASA worked on issues such as
reentry techniques, spacecraft rendezvous procedures, navigation, and guidance and control of
spacecraft, among other problems that needed to be solved before humans could walk on the
moon.117 In 1961, NASA also successfully flight-tested the Saturn I booster, a critical step on the
way to the Saturn V moon rocket. Engine company Rocketdyne delivered a successful static test
of a 165,000-pound thrust engine a mere 4 months after signing a contract with NASA in 1958,
and in September 1961, a booster clustering eight of those engines and delivering 1.3 million
pounds of thrust launched successfully.118 With these tests, the United States moved ahead of the
Soviet Union in booster capability.
It helped that U.S. leaders knew what the Soviet Union was up to, of course—the United
States had developed a successful space-based reconnaissance system to keep an eye on the
closed, totalitarian nation. By 1966, the United States already had photos of the Saturn V–like
Soviet N1 booster on its launch pad in Kazakhstan. James Webb used the information in 1967
to argue for more appropriations, claiming before the House of Representatives in August that
the Soviets “will shortly, I believe, in calendar year 1968, be flying a booster larger than the
Saturn V.”119
Another element of national power is infrastructure, and the United States had plenty in
the early 1960s because of its previous work in space and because of the methodical approach
NASA was taking to space programs. Being a space power requires more than rockets boosting
spacecraft into orbit. Space capabilities include launch sites, safety systems, tracking ranges, and
recovery capabilities. By 1961, the United States had launch sites at Cape Canaveral, Florida,
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Side by side comparison of Saturn V (left) and N1 manned lunar rockets, March 1995 (NASA/Mir Hardware Heritage Report 1357)

and Vandenberg Air Force Base, California, and multiple tracking ranges. NASA had a satellite
tracking and data acquisition system and a manned spaceflight tracking system. Ships and airborne systems supplemented the networks and filled in gaps in the ground-based networks.120
Even national will and culture are elements of national power. National will can be “the
population’s mood, its view of what the nation’s aims and objectives ought to be, and what sacrifices it is willing to make to achieve them.”121 Kennedy’s soaring rhetoric and challenge to Congress and the American people encouraged an outpouring of national treasure into the Apollo
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project. But a 1961 poll cited by sociologist William Sims Bainbridge revealed that “Americans
were evenly split on whether the United States or Russia ‘is further ahead in the field of space
research’—38 percent versus 38 percent, with 24 percent holding no opinion.” Just as important,
Bainbridge wrote:
The majority of [Americans] never demanded an aggressive program of space
exploration. At the end of May 1961, a Gallup press release reported, “Kennedy
Must Convince Public of Value of Moon Shot Project,” because 58 percent of
Americans did not want the estimated $40 billion spent on this, compared with
33 percent who did. In January 1962, 22 percent of Americans believed there
was a “great and urgent need for action” to “land an American astronaut on the
moon.” Another 30 percent saw “some need,” meaning that a slim majority of 52
percent saw a need to go to the Moon. In contrast, 42 percent saw “little or no”
need.122
Even in late 1962, 41.6 percent agreed with Kennedy’s goal of reaching the moon by 1970, but 42
percent disagreed (16.4 percent were “not sure”).123 So, while there was a will, Kennedy still had
to find a way, and it was going to have to be without the entire nation committed to the goal—certainly not the first time a leader had executed a strategy without overwhelming public support.
Engineers are an important subculture in the context of national will. Although those who
work on space programs are often referred to as rocket scientists, the reality is that many of
those workers are not scientists at all but engineers. Each professional field has its own culture,
and in the 1960s that was no different. The history of engineering, argued professor of civil
engineering and history Henry Petroski, “may be told in its failures as well as in its triumphs”
because “engineering students understand early on that there is a great deal to be learned from a
mistake.”124 This approach of allowing mistakes did reach into NASA as people learned through
testing and simulations in which a trainee could crash a simulator as many times as needed to
get a skill right. Apollo flight director Gene Kranz argued that in their program, getting it right
became an important driving force: “Technology and training were pushing us to the ultimate
standard: failure was not an option.” Thus, by the time Apollo 13 had its catastrophic accident
on the way to the moon in April 1970, “Failure [did] not exist in the lexicon of a flight controller.
The universal characteristic of a controller is that he will never give up until he has an answer
or another option.”125 Apollo 13 was thus a “successful failure,” characteristic of a culture that
pushed NASA to reach the moon before the decade was out.
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Space historian Roger Launius breaks the cultures down even further, arguing the two
most identifiable groups at NASA were engineers and scientists. Engineers, often working in
teams, built the hardware that eventually put humans on the moon. The primary goal of the engineers was to build “vehicles that would function reliably within the fiscal resources allocated
to Apollo.” The scientists, often working alone, were more interested “in pure research and were
more concerned with designing experiments that would expand scientific knowledge about
the Moon.” The two groups often clashed over time, money, or vehicle constraints but eventually achieved enough consensus to reach the moon.126 (These cultures combined in Apollo 17’s
geologist-astronaut Harrison Schmitt, the only nonpilot to walk on the moon.)
Which of the means to reach the moon were already available? Which needed to be developed or converted from others?127 These were questions Kennedy had asked NASA to think
about to achieve his strategy. But having the elements of power provides only “the foundation
for building and sustaining the power of a state.”128 The strategist still must identify which instruments of power should be used to achieve the desired ends.

Instruments of Power
The instruments of national power are often simplified to the diplomatic, information,
military, and economic capabilities of the nation-state. For a strategist, determining which instruments to use, which instruments to develop, and how to wield the instruments independently or together are fundamental tasks.129
The diplomatic instrument of national power is a nation’s ability to represent itself on the
international stage, to negotiate for what it wants, and then to implement any agreements it has
reached. A nation that does not have something another nation wants will find that negotiating
is a tough road. The diplomatic instrument often takes a broader view of international engagement because it encompasses more than just a single act or ongoing interaction between two
or more nations. A nation with a strong diplomatic instrument has capabilities that enable it
to represent itself, to negotiate for itself, and to implement agreements it has made.130 A nation
with a brilliant public speaker as a leader or ambassador may find it has an easier time representing itself to other governments or foreign populations. For example, Kennedy’s speech in
Berlin in June 1963 firmly cemented the United States as an ally of West Germany with the
words “Ich bin ein Berliner.”131
In the moon race, diplomacy could be found nearly everywhere. Kennedy’s NASA Administrator Jim Webb had been undersecretary of state from 1949 to 1951.132 But even before Kennedy, the NASA Act of 1958, in fact, allowed the space agency to seek out international cooperation.
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The secretary of state, the top U.S. diplomat, sat on the National Aeronautics and Space Council
created by the act. Section 205 of the NASA Act dealt with international cooperation by allowing
NASA to “engage in a program of international cooperation in work done pursuant to this Act,
and in the peaceful application of the results thereof.”133 President Eisenhower interpreted that to
mean that although treaties between nations may be forthcoming, “less formal arrangements for
cooperation were also allowed”—that is, administrative arrangements such as a memorandum
of agreement between two space agencies from different nations.134 Historian Walter McDougall
argued that the clause about cooperation was actually something new “in the history of state
technology policy” but ultimately did not amount to much because U.S. allies “had little to contribute to a free-world missile and space effort.”
While that may have been true for military programs, NASA took advantage of its authority for the civilian space program.135 For example, NASA’s Arnold Frutkin, who had worked
with the State Department during the 1953–1954 International Geophysical Year on scientific
cooperation with foreign governments, secured land for Mercury tracking stations in Nigeria
and Tanzania in 1959. Mexico also committed to hosting a tracking site after President Eisenhower’s brother, Milton Eisenhower, convinced the country’s government that the United States
had “good—that is, civilian—intentions for Mercury.”136 T. Keith Glennan, Eisenhower’s NASA
administrator, allowed Frutkin to establish a “little state department” inside NASA, resulting
in NASA building seven Mercy tracking stations overseas. Frutkin also expanded international
space cooperation by negotiating for the United States to launch other nations’ satellites, put
foreign experiments on U.S. spacecraft, and work out details for foreign technicians to participate with NASA and for foreign students to attend U.S. universities. Eventually, of course,
European nations went their own way by developing their own spacecraft and then their own
boosters, choosing to cooperate more with one another than with the United States.137
Traditional diplomacy for space also occurred, for example, at such institutions as the
United Nations (UN). In December 1961, the UN General Assembly adopted a resolution on
“International co-operation in the peaceful uses of outer space,” which resulted in resolutions in
1962 and 1963 and eventually in the 1967 Outer Space Treaty. The 1961 resolution recognized
several principles, including “the common interest in furthering the peaceful uses of outer space
and the urgent need to strengthen international cooperation in this important field.” The 1963
resolution requested that astronauts be regarded “as envoys of mankind,” worthy of “all possible
assistance” when in distress or landing in the wrong place.138
Kennedy also tried using traditional forms of diplomacy in looking for a way to cooperate with the Soviets early in the moon race. Coming less than 6 months after he challenged the
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Soviet Union in the race to the moon to help the people of the world choose between freedom
and tyranny, Kennedy’s formal invitation to cooperate with the Soviet Union on space probably
came as a surprise. In a speech to the UN in September 1961, Kennedy had proposed extending
the rule of law into space by creating new rules for space operations (the Outer Space Treaty
went into effect in 1967) and cooperation on weather research and communications satellites.
He extended the offer twice more, in March and May 1962. At one point in September 1962, the
State Department was preparing to announce that the two world powers were going to cooperate on space but shelved the announcement in October because of the Cuban Missile Crisis.139
In July 1963, Kennedy offered up the idea of cooperation on a joint moon mission but acknowledged that such cooperation “would require a breaking down of a good many barriers of suspicion and distrust and hostility” between the two nations.140 Nevertheless, he suggested in front
of the UN General Assembly in September 1963 that a joint U.S.-USSR effort to the moon could
be a place for “new cooperation.”141 “Surely,” Kennedy stated to the UN General Assembly, “we
should explore whether the scientists and astronauts of our two countries—indeed all of the
world—cannot work together in the conquest of space, sending some day in this decade to the
moon not the representatives of a single nation, but representatives of all our countries.142 The
Soviets responded favorably to the idea of working with the United States on weather satellites
and communications systems.
In proposing a joint mission to the moon with the Soviets, however, Kennedy ran into
some opposition from within the U.S. Government. He had not coordinated the proposal with
Congress and had apparently inserted it into the speech a day or two before as “the personal
initiative of the President and a few of his closest advisors,” according to Logsdon.143 Three days
before the public announcement of the proposal, Houston space center chief Bob Gilruth “publicly stated joint cooperation with Russia was incredible,” according to The Washington Post,144
and the day before the speech, NASA’s Jim Webb stated the United States would not conduct a
joint project with the Soviets because the United States was interested in “the military uses of
outer space.”145 Kennedy also earned the wrath of Representative Thomas, who saw the proposal
as driving money away from Houston, and from Senator Dick Russell (D-GA), who did not
want to cooperate with the Soviets, anyway. Despite these obstacles, Kennedy may also have
made the cooperation proposals, the Post suggested, because he was looking for another international success after August 1963’s Nuclear Test Ban treaty signing.146
At any rate, the Soviets eventually rejected the idea of a joint mission to the moon.147 A
few weeks after Kennedy’s UN proposal, Soviet premier Nikita Khrushchev rejected the idea of
moon cooperation, stating, “We are not at the present planning [a] flight by cosmonauts to the
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moon.”148 (The Soviets were, but more on that later.) While the moon cooperation did not happen, Kennedy got his point across, using the diplomatic instrument in his role as the Nation’s
top diplomat.149
Sometimes diplomacy can be used to convey messages, as well. For example, on the day
Fidel Castro seized the Cuban government in 1961, NASA shut down its Minitrack space tracking site at Batista Military Airfield. The U.S. Embassy did not learn the fate of the station director, his family, or the U.S. military personnel there until noon the next day. Although NASA
waited for word to reopen the station, eventually NASA told the station personnel “to close out
the station, remove the assets and leave the country.”150 In another example, following the 1961
construction of an 85-foot antenna in South Africa, NASA did not want to hold a public opening ceremony for the station “in light of the United States’ attitude toward the political situation
[apartheid] then emerging in that country. . . . Some years later, this issue would intensify and
ultimately lead to the closure of the station as a part of the Deep Space Network.”151
The information instrument of national power might be the hardest to fully understand because it encompasses so many different aspects of a state’s functions: intelligence, strategic communications, cyber operations, propaganda, and so on. There is also a huge range of actors who
wield the instrument’s tools, including the government, media, business, and even individuals.
But whatever the function or the actor, the information instrument is most often used to help
perceive the world more clearly and to inform or manipulate an audience.152
For example, Kennedy had limited intelligence information to go on when making the call
on whether to go to the moon. In 1958, the Central Intelligence Agency (CIA) admitted it did
not know much about the emphasis the Soviets had placed on their space program, although
from what Soviet leaders and engineers had stated publicly, the CIA believed “the Soviet space
program has been assigned a very high priority.”153 But still the CIA struggled to understand the
Soviet program, as evidenced in its April 1961 report that claimed a “front” agency was running
Soviet space efforts.154 One author suggested that, because the first-known NASA-CIA meeting
did not even occur until November 1962, and because the President did not know what the Soviets were really up to in early 1961, Kennedy had to make his decision to go to the moon in the
“blind.”155 The December 1962 report from the CIA was just as indeterminate, stating, “On the
basis of present evidence, we cannot say definitively at this time that the Soviets aim to achieve
a manned lunar landing ahead of or in close competition with the U.S., but we believe that the
chances are better than even that this is a Soviet objective.”156 Therefore, assumptions had to be
made about the U.S. program and the Soviet program, in this case because of gaps in the information available to Kennedy’s team.157
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Kennedy also was using aspects of the information instrument when he gave his Rice University speech over a year after his speech to Congress. While the speech can be simply called
strategic communications, it was much more than that, given the venue and the words. The
Rice speech is full of context, goals, and the instruments of power as Kennedy tried to make his
argument to the American people while delivering a strategic goal. Thus, the speech is worthy
of a deeper exploration.
The President began by presenting the context for his audience: “The exploration of space
will go ahead, whether we join in it or not . . . and no nation which expects to be the leader of
other nations can expect to stay behind in the race for space.” Kennedy then laid out his end:
“For the eyes of the world now look into space, to the moon and the planets beyond, and we
have vowed that we shall not see it governed by a hostile flag of conquest, but by a banner of
freedom and peace.” He explained the ways he planned to achieve the goal: “Space can be explored and mastered without feeding the fires of war, without repeating the mistakes that man
has made in extending his writ around this globe of ours.” Then Kennedy revealed the means as
he talked about the new rockets, facilities, and capabilities under development. But he went one
step further by discussing the strategy’s suitability and desirability by touting the benefits to science and education, the creation of new technologies, and how universities such as Rice would
benefit, adding that the space program “had already created a great number of new companies
and tens of thousands of new jobs.” He stated NASA planned to invest billions of dollars in the
Houston, Texas, area in the next 5 years. Then he restated his timeline for the moon landing as
“in the decade of the sixties.”158 Kennedy’s entire strategy was laid out in that one speech—ends,
ways, and means—and delivered eloquently and passionately.159
The United States did have a series of space “firsts,” and it took advantage of the information instrument to make sure the world knew about them. For example, following John Glenn’s
three-orbit flight on February 20, 1962, New York City held a ticker tape parade for the astronaut that included 4 million people and 3,500 tons of paper. Glenn’s spacecraft, Friendship 7,
went on a world tour of its own after landing—the tour was called the capsule’s “fourth orbit”—
and then was sent to the Smithsonian alongside the Wright Brothers’ first airplane and Charles
Lindbergh’s Sprit of St. Louis.160 Glenn gave a speech before a joint session of Congress a week
later in which he expressed his belief that the key principle at stake in the space race was the
scientific method. “What benefits are we gaining from the money spent?” he asked the chamber.
“They are probably not even known to man today. But exploration and the pursuit of knowledge
have always paid dividends in the long run—usually far greater than anything expected at the
outset.” But Glenn also contrasted his flight with Gagarin’s mission: “The launch itself was con-
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President John F. Kennedy, John Glenn, and Leighton Davis ride together during parade in Cocoa Beach, Florida, February 23,
1962, after Glenn’s historic first U.S. human orbital spacefight (NASA)

ducted openly and with the news media representatives from around the world in attendance.
Complete information is released as it is evaluated and validated. This is certainly in sharp contrast with similar programs conducted elsewhere in the world and elevates the peaceful intent
of our program.”161 In his speech, which he wrote himself, Glenn carefully wove the functions of
the information instrument together.
NASA’s astronauts referred to their mandatory public affairs time as “the week in the barrel,” during which they made “appearances before professional audiences, press, and the adoring public.”162 Armstrong’s week in July 1964 started with a visit to the National Youth Science
Camp in Bartow, West Virginia, followed by visits to NASA headquarters and congressional
offices and meetings with reporters. He then traveled to New York to the World’s Fair’s Space
Park for photos and another press conference. From there he spoke before groups at Iowa State
University and Drake University. He gave five presentations on 1 day in Iowa and then headed
back to Houston after his “week in the barrel.”163
Astronaut Mike Collins had a better experience in May 1967 when the Gemini 10 astronaut and Gemini 8 astronaut Dave Scott traveled to Paris for the annual air show, where they
met cosmonauts Pavel Belyaev and Konstantin Feoktistov. After the mandatory joint public
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appearances, the four settled into conversations with their translators that ranged from inquiries about the widows of space farers to vodka toasts to “increased cooperation between our
two nations, and we drank toasts to a couple of other things that slip my mind,” Collins wrote.164
The astronauts learned that the Soviets were training cosmonauts on helicopters and planning
“several Earth orbital flights and then . . . a circumlunar flight.”165 According to Collins, “Belyaev
himself expected to make a circumlunar flight in the not-too-distant future,” which prompted
Collins to wonder in his 1974 memoir, Carrying the Fire, “If the Russians weren’t interested
in a manned lunar landing, if—as they subsequently stated—they were not racing us to the
moon, then why on earth (no pun intended) were they training astronauts to fly helicopters in
1967?”166 Collins then mused, “On the other hand, the Russian program was hidden from view,
secret and mysterious, and if our side knew what was going on, the information never trickled
out of the CIA files down to us working troops in Houston.”167 Yet the air show appearance was
worthwhile because Collins and Scott, who would eventually be visited in the United States by
the same two cosmonauts, “left Paris feeling like diplomats carrying a signed treaty.”168

Portrait of prime crew of Apollo 11 lunar landing mission; from left, Commander Neil A. Armstrong, Command Module Pilot
Michael Collins, and Lunar Module Pilot Edwin E. Aldrin, Jr., Johnson Space Center, April 30, 1969 (NASA)
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Although the astronauts’ time in the barrel was a useful way to spread information about
the space program, the world tour of the crew of Apollo 11 was a masterful stroke in the use of
the information instrument. Whether one thinks of the information instrument as useful for
public diplomacy, strategic communications, influence operations, or even propaganda, sending the crew of the first mission to land on the moon on a tour of the earth worked brilliantly.
The plan for the world tour, called “Great Step,” included 23 countries in 45 days using the
Vice President’s blue-and-white Air Force Two with a support team from the State Department,
U.S. Information Agency, Voice of America, and the White House. The astronauts wanted the
tour “to emphasize the willingness of the United States to share its space knowledge.”169 Starting
in Houston, the team went to “Mexico City, Bogotá, Buenos Aires, Rio de Janeiro, Grand Canary Island, Madrid, Paris, Amsterdam, Brussels, Oslo, Cologne, [West] Berlin, London, Rome,
Belgrade, Ankara, Kinshasa, Tehran, Bombay, Dacca, Bangkok, Darwin, Sydney, Guam, Seoul,
Tokyo, Honolulu, and back to Houston.”170 At each stop they held a press conference, usually
attended by “a thousand or more people,” and then met crowds outside often numbering in the
hundreds of thousands.171
Of note is that the only nation behind the Iron Curtain that was visited was Yugoslavia,
which was not particularly friendly with Moscow at the time. Armstrong did visit the Soviet
Union in 1970 but was not greeted by multitudes of people because the Soviet government did
not announce he was coming. When he met with Soviet premier Alexi Kosygin, Armstrong
“presented him with some chips of a Moon rock and a small Soviet flag that had been carried
aboard Apollo 11.”172
For many national security strategists, the military instrument is the easiest IOP to understand because it entails using force or threatening to use force to achieve a political aim.173 In
May 1961, Kennedy authorized sending 500 Special Forces troops to Vietnam and “by the end
of 1962 there were approximately 11,000 military advisors in South Vietnam.”174 The United
States was not prepared to use armed force in August 1961 to achieve its political ends when the
Soviets began construction of the Berlin Wall, and thus the United States made no aggressive
moves to stop them. By late 1962, however, Kennedy made the decision to threaten using armed
force over nuclear missiles in Cuba until the Soviets backed down. These actions are examples
of the use of the military instrument of power to coerce or subdue enemies.
Kennedy was not prepared to use force or threaten the use of force to beat the Soviets to
the moon. He was trying to inform the world about the evils of communism, not defeat it on
the battlefield. Nevertheless, Kennedy was willing to use the military instrument to achieve his
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ends in a shaping strategy by using military tools to enable NASA’s capabilities and improve the
agency’s ability to reach the moon.175
For example, NASA from the very beginning took advantage of capabilities in the U.S.
Armed Forces to augment its own capabilities. In fact, several of the agencies transferred to
NASA came from the U.S. Army, including von Braun’s Huntsville team. The booster used in
the Gemini program was a modified, nuclear-capable Titan ICBM. Many of the early astronauts
were either military pilots or, like Armstrong, military-trained pilots, and many of NASA’s team
were military personnel. The Air Force provided NASA support for range operations, recovery
operations, launch operations, and more, much of it reimbursable to DOD by NASA. Astronaut water recovery personnel were members of the U.S. Navy. According to a DOD estimate,
Gemini 9 required the use of 11,301 military personnel, 92 aircraft, and 15 ships. During the
Gemini program, DOD estimated that it provided NASA support worth over $500 million.176
In understanding the role of economics in strategy, one must understand that the economic
elements of national power and the economic instrument of power are not the same. The United
States had a large amount of economic strength for use in the space race connected to its population, gross domestic product, natural resources, and productivity. The use of this economic
power comes when a strategist uses the economic IOP to provide assistance, to trade, or to
participate in the financial system.177 For example, Secretary McNamara had another motivation for supporting Kennedy’s moon decision, according to historian Beschloss: An increase in
NASA’s budgets meant the “companies in the aerospace industry that were already irate over
the cutbacks McNamara was planning in the U.S. defense program” would get off his back.178
Indeed, as jobs increased in the rush to get Apollo to the moon, many businesses looked for new
opportunities in the civilian space program.
International trade is the exchange of money, goods, or services between countries.179 In
the Apollo program, the United States used trade as a means to achieving its end.180 As the
United States built its worldwide tracking network sites in locations around the world, including countries in Latin America, the Caribbean, Africa, the Indian Ocean, and elsewhere, each
tracking station was a boost to the local economy and provided prestige for struggling governments.181 Take, for example, NASA’s Satellite Tracking and Data Acquisition Network site in
Santiago, Chile. Initially built in the late 1950s under a contract with the University of Chile,
NASA spent $1.2 million to refurbish the site in 1963, including installing a new 40-foot antenna, building a new 4,000-square-foot operations facility, and adding other new antennas.
From its original complement of 38 people (16 Americans and 22 Chileans), the station staff in
1963 reached 62, including an additional 12 Chileans.182
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At 9:32 am (EDT), swing arms move away and plume of flame signals liftoff of Apollo 11 Saturn V space vehicle from Kennedy
Space Center Launch Complex 39A, Merritt Island, Florida, July 16, 1969 (NASA)
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A member of the President’s Science Advisory Committee staff summed up the economic key to the Kennedy strategy when he argued to chair Jerome Wiesner that the moon race
was contributing “in a non-belligerent way to imposing major strains on the Soviet economy
and their ability to carry out expansionist objectives. Our technological challenge, along with
the steadfastness over Cuba exactly a year ago, has been successful in getting them to trim their
sails.”183 Thus, another result of the U.S. use of the economic instrument in the moon race was
the pressure it put on the Soviet economy.

Other Factors
However, as with the elements of national power, the instruments of power do not wield
themselves. As the Primer points out, “Institutions and actors wield the instruments of power
on behalf of the state.”184 Institutions can run the gamut from government agencies to international government and nongovernment organizations, businesses, or academia. Actors can
include government leaders or other individuals, proxies, the media, or the institutions themselves.185 Institutions are often associated with an instrument of power, as the DOD is with the
military instrument, but that association should not be taken literally. DOD also wields the
diplomatic instrument in its interactions with foreign militaries and the economic instrument
in its management of foreign military assistance programs, for example. Similarly, other agencies of the U.S. Government wield instruments and use elements of national power that are not
necessarily associated with their traditional roles.186
In strategy, it helps if a lead agency is assigned to take on the task, and NASA clearly fits
that bill in the case of the moon race, with its ability to leverage U.S. instruments and institutions
to meet its goal. As the lead agency, NASA could effectively decide when to sequence objectives
and when objectives could be accomplished in parallel.187 For example, goals set for the Gemini
program, such as rendezvous and docking, spacewalks, and so on, needed to be accomplished
before going to the moon, but the Saturn V necessary for the trip had to be developed during
the Gemini program or it would not have been ready when space crews were ready to go to the
moon, an example of parallel objectives.
The choice of which route to use to get to the moon was also an important decision that
NASA needed to make. The choices included direct ascent, Earth-orbit rendezvous, and lunarorbit rendezvous.188 Actually, many NASA leaders, such as NASA Langley Research Center chief
Robert Gilruth, were “aghast” at Kennedy’s choice to go to the moon and back by the end of
the decade.189 At the time of his speech to Congress, according to NASA’s official history of the
events, “nobody had any really firm idea about how NASA was going to implement Kennedy’s

38

“We Choose to Go to the Moon”

decision. Techniques for leaving the earth and flying to the moon—even more, landing there
and returning—were open to considerable debate and much speculation.”190 The choice of the
route, described in NASA’s official history of the Apollo program as “the single greatest technical
decision of the entire Apollo program,” ultimately determined how fast the United States could
get to the moon, and the Soviet choice ultimately led to the long-term viability of their Earthorbit program but the failure of their moon program.191
The Soviet space program, by contrast, had no single agency like NASA keeping all the
contractors and subcontractors on schedule. As early as 1954, the Soviets had 200 institutes and
design bureaus in 25 ministries working on their ICBM, a program that historian Asif Siddiqi
estimates was second only to the development of nuclear weapons. Siddiqi argued in Challenge
to Apollo that there was no Soviet space program in the 1950s. They had no long-range goals,
no governing body, no financial planning, no agenda, and no direction.192 By 1959, there was
still no official macro-level policy or priority on the Soviet space program, and the Soviet army’s
artillery generals still were very influential.193 Space programs simply did not fit into the Soviet
military’s concept of defense of the country.194 By the time the United States announced Project
Mercury, the Soviet leaders committed themselves to the first piloted Vostok missions because
it was a race the Soviet Union had started, and they either would not or could not call it off.195
In Siddiqi’s view, because the Soviet space program derived from the power of “chief designers”
such as Sergei Korolev, interpersonal rivalries and political expedience drove Soviet decisionmaking on space, so the Soviet space program advanced in fits and starts but not systematically,
like the U.S. program, which moved smoothly from Mercury to Gemini to Apollo.196 By 1963,
when the United States was moving into the Gemini program, the Soviet Union was actually reacting to American moves so that in 1964, Siddiqi argues, when Korolev committed to a moon
landing, it was an attempt to restart his stalled N1 rocket program because Soviet designers were
“scared to the bone” by Apollo.197 And when Korolev died in 1966, there was no single person
to follow him who had both a vision for space exploration and an ability to broker deals within
the Soviet system.198
Therefore, in developing the means to achieve the objective of landing a human on the
moon by the end of the decade, the United States enhanced its own instruments of power,
its institutions, and even elements of its national power. The United States developed new
international relationships, military and civilian technologies, and critical infrastructure for
spaceflight and national power, and it put 400,000 people to work, many in very technical,
well-paying jobs, while millions of others provided support in education, the media, and elsewhere.199 All these developments helped the United States use the space program to shape the
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international conversation about the advantages of American-style freedom over Soviet-style
tyranny, because the space race was itself a line of effort in the overall American strategy of
containment of the Soviet Union.
Costs are, of course, an important factor in any strategy; if they are too high, a strategy may
be unachievable. Costs can include resource costs, political costs, opportunity costs, and/or the
costs of inaction.200
“No single space project . . . will be so difficult or expensive to accomplish,” Kennedy stated
to Congress in his May 1961 speech announcing the goal of reaching the moon by the end of
the decade.201 Initial estimates for the program were rather low by modern standards of big government projects—Kennedy asked for $531 million in FY62 and an additional $7 to $9 billion
over the next 5 years. By 1963, the Apollo budget alone was over $2 billion, and it held steady
over that amount until 1970, eventually costing nearly $20 billion in then-year dollars, which

Moon limb with Earth on horizon, Mare Smythii Region, taken before separation of lunar module and command module during
Apollo 11 mission, July 1969 (NASA)
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is close to $132 billion in 2020 dollars.202 As a comparison, the total U.S. budget in 1970 dollars
was $195 billion.203
Leaders can impose their own costs, too. As the movie character NASCAR driver and philosopher Ricky Bobby once stated, “If you’re not first, you’re last,” a sentiment that Kennedy felt
at his core. Kennedy had pledged during his election campaign to make the United States “first
PERIOD.”204 This emotion was something that Kennedy did not just feel but that he expressed,
too. As we have seen in his speech to Congress in May 1961, Kennedy suggested that the United
States could not make a half-hearted attempt at the moon: “If we are to go only half way, or reduce our sights in the face of difficulty, in my judgment it would be better not to go at all.”205 In
short, not acting presented a risk to national security.
Yet the pressure that Kennedy put on NASA to be first in the space race added some cost
to the program. Recall that NASA was on a slow, methodical trajectory to a moon landing in the
1970s until Kennedy’s speech to Congress. After Kennedy’s speech to Congress, Hugh Dryden,
deputy NASA administrator, stated, “We could make some of these decisions [about rockets]
better two years from now than we can now, if the program had gone along at the ordinary pace.
But if we are going to accelerate this we have got to do some parallel approaches [in booster development], at least for a time.”206 That approach added cost due to some duplication of efforts.
Additionally, the moon program was diverting some resources from other NASA missions.
By the mid-1960s, the Apollo program was consuming over half of NASA’s budget, prompting
some scientists to come out against the program in favor of research into other areas, such as air
pollution. An April 1963 editorial in the well-respected journal Science argued that “the lasting
propaganda value of placing a man on the moon has been vastly overestimated. The first lunar
landing will be a great occasion; subsequent boredom is inevitable.”207 In 1964, sociologist Amitai Etzioni coined the phrase moon-doggle.208 By the late 1960s, even members of Johnson’s Science Advisory Committee were calling for more balance in the space program. Environmental
scientist Gordon MacDonald argued for more spending on science overall, rather than taking
from the human spaceflight program and giving it to robotic spacecraft programs.209
Risks are important because they stem from “undesired consequences caused by a strategy’s implementation.”210 Risks can be to or from a strategy. The biggest risk to Kennedy’s moon
strategy was that the Soviets could hold their lead and eventually beat the United States to the
moon, relegating the United States to a perpetual status of “also-ran” in the international competition. Another risk was being unable to land safely on the moon. President Nixon had two
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speeches prepared for the event—one in case of a successful landing and one in case the astronauts died on or near the moon, which would have been a very public failure.
Risks from the strategy included a more aggressive Soviet Union that tried to match the
United States in the race to the moon. To mitigate this risk, Kennedy invited the Soviets to join
the United States on a trip to the moon in a shared program. Another risk that was not considered was what to do after reaching the moon—and as it turned out, this may have been the
greatest failure of the Apollo program. After reaching the moon, there was nowhere else to go.
A much more serious risk was that, by pushing the Soviet Union harder on space, the United
States could drive them to make bigger rockets, the technology of which could eventually be
transferred to Soviet strategic missile systems.211
Furthermore, how does one evaluate the cost of a human life or measure the risk of losing lives in pursuit of an end to help understand cost and risk? According to historian Launius,
Kennedy advisor Wiesner argued that Kennedy “should distance himself from NASA’s astronaut
program since any failure there would reflect poorly on the new administration.”212 Kennedy
chose to take the risk, reasoning that the costs and risks of reaching the moon before the Soviets
were worth paying. (Had he not died in 1963 and had the Apollo 1 fire not occurred in 1967,
NASA was on a path to land on the moon before the end of Kennedy’s second term in January
1969.) The astronauts also understood the risks in what they were doing. Stated Astronaut Gus
Grissom, “If we die, we want people to accept it. We’re in a risky business, and we hope that if
anything happens to us it will not delay the program. The conquest of space is worth the risk
of life.”213 Grissom, the second American in space; Ed White, the first American space walker;
and rookie astronaut Roger Chaffee were killed in a fire on the launch pad on January 27, 1967,
during a launch rehearsal test.
The Apollo 1 fire, along with the investigation into its causes, was a devastating blow to
the U.S. space program and probably resulted from some invalid technical assumptions in the
development process. For example, NASA had redesigned the emergency hatch for the capsule
after Grissom’s accident on his first mission when Liberty Bell 7’s hatch opened unexpectedly
and the capsule sank, almost taking the astronaut with it. NASA had always pumped pure oxygen into the space capsule, but no one had ever questioned what might happen if a spark occurred in the pressurized environment. A pad fire was considered so unlikely that the capsule
did not even carry a fire extinguisher on board. These assumption failures all led to the death
of the three astronauts. The solutions to these and other problems ensured that “the unspoken
promise on everyone’s part to the three astronauts that their deaths would not be in vain” could
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Neil Armstrong at modular equipment storage assembly of lunar module “Eagle” before first extravehicular activity on lunar
surface (Edwin E. Aldrin, Jr./NASA)

be kept.214 Although the fire set back the lunar landing by at least 18 months, by the time of the
next crewed flight in October 1968 (Apollo 7), the program was set up for success.
Similarly, the Soviets experienced a catastrophic accident in April 1967 that killed cosmonaut Vladimir Komarov when a parachute failure caused his spacecraft to crash. Siddiqi argues
that the Soyuz 1 impact probably crippled the Soviet moon program even more than the Apollo
1 fire hurt NASA’s efforts. In their efforts to catch up to the United States, which was leading in
the space race by then, Soviet leaders Leonid Brezhnev and Dmitri Ustinov exerted pressure on
the space program, leading to a Soviet form of NASA’s “Go fever” in a “technological culture
that considered high risks acceptable in the cause of satisfying political imperatives.”215
Time is also an important consideration for a strategist. Time can be a resource when there
is enough of it, a constraint when there is too little of it, a cost if more of it is needed, or a threat
if it is running out. Kennedy’s “before this decade is out” is a phrase that rings with ambition
and pressure. Logsdon stated in Race to the Moon that there is some “uncertainty” about where
the phrase came from, given that NASA was using 1967 as a goal in its planning documents,
that the Webb-McNamara memo had suggested the end of the decade was a good target, and
that Webb tried to talk Kennedy’s speechwriter Ted Sorensen out of targeting a specific year.
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Sorensen recalled in his memoir that Kennedy chose the phrase “to exert pressure on NASA”
but also to allow “some flexibility—it could mean within the decade of the sixties or within the
next ten years.”216
Having enough time to accomplish a goal is also an asset because it provides the opportunity to reevaluate the strategy. By late 1962 Kennedy was questioning NASA’s commitment
to the moon landing. NASA was absorbing more and more of the budget, and the goal did not
appear much closer than the original planning date of late 1967. In a November 1962 meeting
in the Oval Office, Kennedy tried to reiterate to Webb that the lunar landing should be NASA’s
top priority after Webb had suggested it was merely one among many top programs:
Kennedy: But this is important for political reasons, international political
reasons. This is, whether we like it or not, in a sense a race. If we get second to the
Moon, it’s nice, but it’s like being second any time. . . . So I think we have to take
the view that this is a top priority with us. . . . Everything we do ought really to be
tied to getting on the Moon ahead of the Russians.
Webb: Why can’t it be tied to preeminence in space?
Kennedy: Because, by God, we keep, we’ve been telling everybody we’re the
preeminent in space for five years and nobody believes it because they [the Soviets]
have the booster and the satellite. . . . Now this [discussion about priorities]
may not change anything about the schedule but at least we ought to be clear,
otherwise we shouldn’t be spending this kind of money, because I’m not that
interested in space. I think it’s good, I think we ought to know about it, we’re ready
to spend reasonable amounts of money. But we’re talking about these fantastic
expenditures which wreck our budget and all these other domestic programs and
the only justification for it in my opinion to do it in this time or fashion is because
we hope to beat them and demonstrate that starting behind, as we did by a couple
of years, by God, we passed them.217
With the successes and successful failures of the Gemini program, and with Kennedy’s
death, NASA felt the pressure of time and developed “Go fever.” Although Armstrong and Scott
had nearly been lost in space when a thruster malfunctioned on their capsule and White had
nearly died during his extravehicular activity, NASA grew overconfident and missed accidents
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waiting to happen, such as the Apollo 1 fire—even though Grissom himself had hung a lemon
on the outside of the capsule to signal its unworthiness for spaceflight. Time became an important ally of the moon program following the January 1967 Apollo 1 fire when NASA shut
down all crewed spaceflight for 18 months. Apollo 1 was supposed to be the first crewed Apollo
mission, set for low Earth orbit. It was going to be the third spaceflight for Grissom, who would
be the first person to accomplish that feat. By taking the time to reevaluate the whole Apollo
program, and by spending hundreds of millions of dollars adjusting the spacecraft and many
aspects of the entire program, NASA could still meet Kennedy’s goal.218 Time turned out to be
an advantage for the United States, even if it did not always look that way.
Throughout the strategy development process, thought must be given not only to what is
being done but also to what the object of the strategy is doing. As the military is fond of stating,
“The enemy gets a vote.” In this case, the enemy, the Soviet Union, also had a space program
that, when Kennedy came into office, was ahead of the American program and got further
ahead of the United States over the next few months. The Soviets were racing the United States
despite what Soviet propaganda said over the years.

Pararescueman Lieutenant Clancy Hatleberg closes Apollo 11 spacecraft hatch as astronauts Neil Armstrong, Michael Collins, and
Edwin Aldrin, Jr., await helicopter pickup from life raft, July 24, 1969, approximately 900 miles southwest of Hawaii (NASA/U.S. Navy/
Milt Putnam)
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An assessment of Soviet capabilities that included a lot of embedded assumptions was
made early in the U.S. discussion about what to do. The United States knew, for example, what
capabilities the Soviets had already used, where they had launched them from, and how many
times. U.S. planners then assumed (mistakenly, as it turned out) that the Soviets were working
from a long-term plan and that “the next decade will be marked with Soviet achievements in
space which will be well planned, well directed, and executed with deliberateness and skill.”219
This May 8, 1961, estimation reinforced Kennedy’s decision to go for the moon as an option for
getting ahead of the Soviets.
An October 1963 CIA analysis titled “A Brief Look at the Soviet Space Program” did not
reach any firm conclusions about whether the Soviet Union even had a moon landing program,
but it “estimated that a competitive program aimed at the 1968–1970 time period is somewhat
less likely than” a previous estimate made in 1962.220 However, by 1964 analysts believed the Soviets were planning a moon mission using a giant new rocket they had observed rolling on and
off the launch pad in Kazakhstan.221 When the analysts then saw evidence of a huge explosion
of a rocket comparable in size to the Saturn V booster, they knew the Soviets were reaching for
the moon but were having some very difficult issues. By 1969, the American press was reporting that the Soviet Union had a moon landing program, but Moscow denied it. According to
Mstislav Keldysh, then president of the Soviet Academy of Sciences, there were “no immediate
Soviet plans to land on the moon,” although they were “systematically” studying “the moon and
other planets with unmanned spaceships.”222 In late 1968, though, the Soviets had launched
Zond 5 toward the moon with two turtles on board. The spacecraft went around the moon and
splashed down safely in the Indian Ocean after the long trip, with the turtles safe and sound. But
a series of on-Earth and in-orbit failures followed, and as the Soviets fell further behind, they
began denying that they had a moon landing program at all.223
The Soviet moon program likely failed for several reasons, including technical issues, poor
leadership, a deadly accident, and a debate focused on first developing a low Earth orbiting
space station.224 (A similar debate occurred in the United States but was resolved quickly in
favor of getting to the moon as fast as possible.) The Soviets made some bad strategic choices
along the way and never landed humans on the moon, despite some clear efforts.
Strategists must consider the likelihood that a strategy will successfully achieve its desired
ends, also known as viability. If a strategy is not viable, it will not achieve its planned ends. Take
the space shuttle program, which was intended to be part of a larger program that included an
Earth-orbiting space station; the shuttle was meant to be the “truck” to transport people and
cargo from Earth to orbit. Instead, when the Nixon administration canceled the space station
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portion of the program, the shuttle became a low Earth orbit-and-return vehicle far less capable
than a space station of performing in space. Only when the United States committed to building
the International Space Station using the shuttle to ferry the largest parts to orbit did it finally
achieve its promise. But the shuttle program was not a means to an end—that is, a way to shape
the conversation about freedom or tyranny.
To assure the administration that the moon strategy could achieve its desired end of shaping the world conversation about tyranny or freedom, the Apollo program needed to have its
viability judged, which can be broken down into several other concepts, like suitability, feasibility,
desirability, acceptability, and sustainability.225 Given that Kennedy intended the strategy to shape
the conversation about the differences between freedom and tyranny and that the Soviet threat at
the moment was not verging on open warfare between the two states, he had an opportunity to
execute a long-term strategy to create a situation that was to the United States’s advantage.
First, was Kennedy’s space strategy suitable—that is, did it work to advance U.S. interests
without working against other American strategies?226 Kennedy could not have used the Apollo
program to coerce, subdue, or eradicate Soviet communism. While he did try to induce the
Soviets to join the United States on the moon trip, if he had been successful, this action would
not likely have had the desired effect of shaping or persuading the people of the world to choose
freedom over tyranny. So, Kennedy’s strategy was suitable as he laid it out originally.
The feasibility of a strategy “examines whether the strategy presents a reasonably likely path
toward achieving the political aim”—that is, whether sufficient means are available to achieve
the end, or its likelihood of success.227 Clearly, the United States did not possess the capability to
reach the moon in 1961 when Kennedy proposed his goal, so NASA set out to create the means
using the available elements, institutions, and instruments of national power. In other words,
the strategy was feasible if NASA could generate the means.
Desirability examines whether the cost of achieving the political end will be worth it.228 Estimates of the final costs incurred to reach the moon first range from $20 billion to $40 billion in
then-year dollars. Defeating the Soviet Union in the international race for technological leadership, shaped through the moon race, was far more desirable in terms of costs in lives and national
treasure than the stalemate in Korea, the defeat in Vietnam, or an attack on the Soviet Union
might have been. But, as has been noted, not everyone thought going to the moon was desirable.
Acceptability judges whether the strategy is tolerable to the nation, its leaders, or its allies.229
In choosing a shaping approach, Kennedy increased the acceptability of the Apollo program by
projecting a public, peaceful, technologically successful U.S. space program and contrasting it
with the secret, aggressive Soviet space program. So, even if the approach was not desirable, it
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was acceptable to many people. Others did not see it that way, though, instead believing that
Apollo was diverting resources from other American needs.
Sustainability examines resources, but not just available means or means that need to be
created. The notion of sustainability also includes consideration of enduring political will or
popular support.230 While American popular support for the moon landing never actually exceeded 50 percent, the program was not so reviled that Congress cut off all funding for it, even if
the program never achieved the levels of funding it asked for each year. Kennedy’s political will
seemed to lag after some time, leading to his proposals to invite the Soviets into the program
so they could jointly share the costs of going to the moon. But after Kennedy’s death, people
in the program saw reaching the moon as their homage to Kennedy’s memory. Wrote Kranz
some years after Kennedy’s death, “At Mission Control and throughout NASA, in our hearts
we resolved to honor John Kennedy’s memory by meeting the challenge he had set for us.”231
Sustaining the program became a matter of faith for some.
By the 1970s, with the moon landing achieved and the Soviet space program in NASA’s
rearview mirror, a new President had new priorities, and a predecessor’s legacy was not one of
them. Instead, Nixon canceled Apollo 18, 19, and 20 and required NASA’s programs to compete
with other discretionary spending programs, including defense. As Nixon put it in 1970, “What
we do in space from here on in must become a normal and regular part of our national life.”232
Slowly, the viability of the moon program began fading away. The program was no longer desirable or acceptable or possibly even sustainable. With the coming budget reductions, as historian
Joan Hoff wrote about the space program of the 1970s, “the budget begat space policy instead
of space policy begetting budget, as had been the case during the heyday of Apollo in the Kennedy and Johnson administrations.”233 In other words, the space program fell into “What can we
achieve with our available means?” instead of “What is our end, how should we achieve it, and
what do we need to accomplish it?”

Results and Conclusions
“Many years ago,” Kennedy stated during the Rice speech, “the great British explorer
George Mallory, who was to die on Mount Everest, was asked why did he want to climb it. He
said, ‘Because it is there.’ Well, space is there, and we’re going to climb it, and the moon and the
planets are there, and the new hopes for knowledge and peace are there.”234 Soaring rhetoric
indeed, but not entirely true: Kennedy did not set the United States off on an accelerated path
toward the moon “because it is there.” He did it because he needed to demonstrate to the world
that the United States was the right choice in the debate between freedom and tyranny. His space
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President Richard M. Nixon welcomes Apollo 11 astronauts, already in Mobile Quarantine Facility, aboard USS Hornet, prime recovery
ship for lunar landing mission; from left, Neil Armstrong, Michael Collins, Edwin Aldrin, Jr., and Richard Nixon, July 24, 1969 (NASA)
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program was not an aggressive one with coercive elements. It was a program intended to shape
the people of the world into considering which political system was the right choice. Along the
way, Kennedy also used some elements of national power, such as a strong U.S. economy, to
build other elements of power, such as the nation’s human capital, infrastructure, political will,
public spirit, R&D capabilities, and so on, helping create means that could be used in the greater
overall strategy of containing the expansion of the Soviet Union.
If Kennedy was looking for a program that would enhance American industry and the U.S.
economy or solve conflicts overseas, he could probably have found a different approach. Many
of the 400,000 people working in the Apollo program needed to find other work when the program ended. Landing humans on the moon had little relevance to the violence or decay in the
cities of the late 1960s, and the space program did little for crises in Berlin, Cuba, or Vietnam.
If Kennedy was looking for a program to enhance understanding of the origins of the
moon, he could have used more robots. Not until Apollo 15 did NASA begin publicizing the
scientific aspects of the program. Geologist-astronaut Harrison Schmidt flew aboard the last
mission, Apollo 17, the only nonpilot of the Apollo program. Stated another geologist to The
Washington Post, “I’m not sure the public would have understood science as a rationale for
Apollo . . . [but] . . . that was the payoff.”235 Maybe science was part of the $35 billion payoff, but
it was not considered in the early thinking about this strategic approach to the Cold War.
If Kennedy was looking for a program to unite the American people in a task, he never
succeeded. In July 1969, on the eve of the first lunar landing, opinions remained divided. Owen
Gingerich, a Harvard astronomer, mused to William Burrows of The Wall Street Journal about
the lasting relevance of the landing, suspecting “that historians of the year 2050 will view the
moon landing as the most dramatic single achievement of this time—more spectacular than
a cure for cancer would be. Who now marvels about the conquest of the bubonic plague?”236
Stated novelist Kurt Vonnegut, Jr., to Burrows, “Man should be humbled by his own waste and
stupidity. This is simply another perfectly feasible technical operation.”237 To Burrows, Pulitzer
Prize–winning poet Mark Van Doren stated, “We have lost sight of one question; we think that
knowing how to do something means you should do it.”238 Science fiction writer Isaac Asimov
saw things differently. Burrows quoted him as stating, “The world is being Americanized and
technologized to its limits, and that makes it dull for some people. Reaching the moon restores
the frontier and gives us the lands beyond,” what Kennedy referred to as “this new ocean” in his
Rice speech.239 Or, stated scientist Vannevar Bush to Burrows, the landing was justifiable simply
based on its ability to generate “a tremendous rise in enthusiasm in this country, and it may be
justified in terms of the rise in public spirit.”240 But the landing certainly helped Nixon’s poll
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numbers: A November 1969 poll conducted during the second lunar mission showed a 12-point
rise in his job approval ratings from the previous 56 percent; the new 68 percent number was
his highest yet, and the poll revealed that only 19 percent of the public disapproved of Nixon’s
performance.241
Presidential historian Beschloss argued that Kennedy’s decision to go to the moon captured the American imagination and the congressional support it needed. NASA could not
spend congressional appropriations fast enough in the first few years of the program. But in
Beschloss’s opinion, the Soviet Union was never really the threat the West made it out to be, and
the money spent going to the moon could have been better spent elsewhere in the U.S. economy
in convincing Moscow that it could not defeat the United States.242 Logsdon had a similar take,
arguing that the lunar landing achieved Kennedy’s goal of acquiring more prestige for the United States but in the long run probably hurt the U.S. space program because it was a short-term
political decision and not part of a longer term strategy to advance technology.243 This view is
consistent with that of historian Mel Kranzberg, who argued that “although technology might
be a prime element in many public issues, nontechnical factors take precedence in technologypolicy decisions.”244 Therefore, the decision achieved Kennedy’s political objectives, but because
he did not fully consider the long-term consequences, the decision does not stand up very well
since the end of the Cold War.
The program did have some practical benefits for some of humanity, even if the benefits
were not achieved for all of humanity. According to a 1969 Wall Street Journal article, new rescue rafts (astronaut recovery), methods of tracking fathers behind in child support (computer
systems in California), and jumbo jet inertial navigations systems (lunar landing module) all
originated at NASA during the Apollo program. So, too, did thermal mapping and space-based
environmental monitoring as well as new plastics, new fireproof fabrics, and smaller batteries.245
Could these advances have been achieved for less than the cost of the Apollo program? The
answer is probably yes.
Was Kennedy’s push for the moon by the end of the decade a strategy? Yes, absolutely,
and it succeeded in shaping the world conversation about tyranny and freedom. When Apollo
11 landed on the moon, though, millions in the international community gave their impressions of the shape of the argument. The National Broadcasting Company stated 123 million
Americans watched the landing on TV in their homes, part of an estimated half billion viewers
across the world. Muscovites cheered and congratulated the United States. “It’s a great day,” The
Washington Post quoted one as saying. More than 500 Poles went to the U.S. Embassy in Warsaw
to hear the news of the landing. “There was euphoria in the crowd when they landed,” stated
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New York City welcomes Apollo 11 crewmen in shower of ticker tape down Broadway and Park Avenue, August 13, 1969 (NASA/Bill
Taub)

an Embassy spokesperson. In the Middle East, “Arab radio stations interrupted their bulletins
about a major air battle over the Suez Canal to acclaim the event and praise” the astronauts.246
The Soviet government did not broadcast the moon landing live, acknowledging the event with
a congratulatory message to the United States but only a small story in the Soviet press. “But no
less than Nobel laureate Andrei Sakharov and two colleagues issued an open letter to the Soviet
government in 1970, calling for democratization of the USSR, specifically citing the American
moon landing as evidence of the superiority of democracy.”247 But it was not a strategy intended
on its own to trigger the Soviet Union’s collapse because it was not a stand-alone strategy. Rather, it was a strategy intended to be a part of a greater whole, with a grand focus on the eventual
collapse of the Soviet Union.
The moon appears in the night’s sky, and even though no one stares back at Earth from
there, Americans did walk on the moon during the Apollo program. However, that is not the
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point. Kennedy got the Soviets to spend huge amounts of money they could have spent elsewhere. Instead of spending money in their state-controlled economy to produce consumer
goods, the Soviets diverted money to their space program. The United States beat the Soviet
Union to the moon at a time when no nation was beating the Soviet Union anywhere on Earth.
In turning its attention to the moon in July 1969, the world acknowledged the success of Kennedy’s strategy.
The moon program was not just about climbing the highest mountain or flying solo across
the Atlantic. If viewed exclusively as a plan like climbing Mount Everest, going to the moon
makes little sense. But when plugged into the overall U.S. grand strategy of facing the Soviet
Union during the Cold War, “landing a man on the moon and returning him safely to the Earth
before the end of the decade” makes all the sense in this world.248
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