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One of the most successful federal programs in history was the Apollo Moon effort.
 President John Kennedy proclaimed a national goal in 1961 and it was achieved in 1969. Apollo stands out as a symbol of what the US can achieve when government, industry, universities, and the American people act in concert. Apollo cost the nation over $21 billion for the first manned landing in 1969.  The total program, which had its final landing in 1972, cost over $24 billion. Today, the same program would require approximately $150 billion given what a dollar now buys in comparison to what it purchased in the 1960s.
 At its peak in the mid-1960s, Apollo employed 400,000 scientists, engineers, administrators, and others in facilities around the country. Why did Apollo succeed? What lessons does it hold for the 21st century challenge of climate change?


This paper addresses four key factors among the many that account for Apollo’s success: 1) the goal; 2) the organization; 3) the political will; and 4) the administrative leadership.

The Goal

The goal – to land a man on the Moon and return him safely to Earth within the decade – was clear and unambiguous. It could not be diluted or obfuscated. Either the nation did what Kennedy directed it to do, or it did not. The clarity of the goal was intentional. It was a political goal. It was political because the nation had suffered successive blows to its pride by Soviet firsts – Sputnik in 1957 and Gagarin, the initial human in space, in 1961. America felt threatened.  There were claims by the Soviet Union that its feats in space showed its system of social organization could outdistance that of the US at the technological frontier.

Technology translated into Cold War politics, military and psychological. There were doubts about the country and Kennedy. How could Kennedy talk about “getting this country moving again,” as he had in the 1960 presidential campaign, when he could not get the US space program in gear? The country was worried about its technical competence, and then came the Bay of Pigs botched invasion of Cuba, right after the Gagarin flight. Kennedy felt he had to act and do so in a dramatic way.

Apollo thus was launched to show the country’s determination and ability to succeed in meeting a daunting challenge. The goal was the finish line in a race with an enemy. Neither the USSR nor the US in 1961 had the technical hardware to achieve that finish line. Kennedy gambled that the US system would beat the Russians in what was the chief technological front of the Cold War at that time. The Soviets accepted the challenge, and did indeed try to win. But it was an American who took the first “small step for [a] man” and “giant leap for mankind.”

The Organization


The goal was clear, and that was important in providing a purpose everyone could understand. But what made this goal different was not only its clarity as a unifying force, but the fact that it was implemented.  The National Aeronautics and Space Administration (NASA) was the organization put in charge of implementation. It was a young agency, having been created only in 1958. Its core was a little known agency, the National Advisory Committee for Aeronautics (NACA).  Other entities were grafted onto NACA under President Eisenhower, most notably the German rocket team under Wernher Von Braun, which came from the Army. Also, the Jet Propulsion Laboratory transferred from the Army, and the Navy also provided a major unit.  However, NASA was not a formidable agency in 1961. It had experienced failure far more than success, and many critics called for Apollo’s implementation by the Defense Department. The Soviets were well in the lead in spaceflight.


Armed with the Apollo mission, NASA nevertheless grew and grew again, in budget and manpower. Its budget had been $500 million in 1960, before the Apollo decision. By 1965, it was up to $5.2 billion. This figure constituted 5.3% of the federal budget. In 1960, NASA had 10,000 employees. By 1965, it was up to 36,000. Contractor employees had similarly grown – from 36,500 in 1960 to 376,700 in 1965.
 NASA had become a large and powerful agency, with most of its personnel in huge field centers in the South and West.

NASA was also a highly competent and confident agency. It was very different from what it had been in 1960. It blended at least three cultures – the research-oriented civil science culture of NACA; the big technology, cohesive German rocket-building culture of Von Braun; and, a NASA version of the “systems-engineering culture” that the military-industrial complex had spawned in creating a ballistic missile capability in the 1950s. Many of the key managers who came to NASA after the Apollo decision came from the DOD and its contractors. They brought experience in integrating technologies and managing large-scale programs involving industry.  This blending of extremely capable scientists, engineers, and managers was in many ways innovative at the time. Although NASA contracted out 90% of its work, its in-house competence was prized and nurtured. In dealing with industry, NASA was a very “smart buyer.”


Because Apollo was “where the action was” in aerospace science and technology, there was a youthful vibrancy and spirit to the agency. It was where the “brightest and best” of the new technical generation wanted to go. There was also the sense of patriotism involved, for NASA was the most visible technological engagement of Russia at this time. DOD was also moving ahead in Cold War science and technology, but it was NASA that was in the media and public spotlight. As the Apollo goal helped attract able technical personnel, it also helped them work together. There was serious disagreement in 1962 over “how” to get to the Moon, with different NASA centers favoring one approach or the other. After much debate in that year, Von Braun conceded to his opposition, lest continued disagreement jeopardize Apollo.


Beginning in 1962, with the John Glenn orbital flight, the US began to achieve some momentum in its race to the Moon, and this acceleration continued. Interim success was critical to NASA’s reputation. The one-man Mercury flights gave way to the two-man Gemini flights in the mid-1960s, at which point astronauts learned to operate in space. Gemini would lead to the three-man Apollo flights, and the assault on the Moon in the late 1960s. Up until the Apollo fire of 1967, which took the lives of three astronauts, NASA was widely seen as remarkably well-managed, an icon of technological excellence. The fire showed that human beings made up the agency, and they made mistakes. But NASA’s quick recovery from that accident and success with a Christmas Eve flight around the Moon in 1968 showed the organization and its personnel still had “the right stuff” and were ready for the Apollo 11 Moon landing in 1969.
Political Will


Kennedy started Apollo and gave it his full support while he lived. In 1963, he made overtures to his Soviet counterparts to end the race and cooperate on the Moon venture, overtures that were not accepted. The race continued, with Lyndon Johnson as president. Johnson had been Vice President under Kennedy. Before 1961 he was the Senate majority leader and head of the ad hoc space committee established in the wake of Apollo. He had helped steer the Apollo decision-process in 1961. He saw Apollo as one of his own potential legacies when he became president in late 1963 upon Kennedy’s assassination.


The US caught up to the Soviet Union and surpassed it in space in the Johnson years. That very success began to dampen public enthusiasm for Apollo. Moreover, Johnson sought to turn the country’s attention to new domestic priorities in civil rights and his Great Society. But the most significant feature of Johnson’s tenure (1963-1969) was the escalation of the Vietnam War that he had inherited from his predecessor. The war took American money and lives, and led directly to immense social upheaval in the country. Space became financially squeezed between domestic social needs and Vietnam military demands. It fell rapidly in the late 1960s as a national priority. Johnson supported Apollo, even as he cut back NASA spending overall, and postponed decisions about NASA’s post-Apollo future.

What happened in the White House was mirrored in Congress. There was strong political will that was bipartisan in the first half of the 1960s. In the second half, and especially after the 1967 fire, congressional support for space rapidly fell. Apollo continued to receive sufficient funding, however, even as NASA’s agency-wide budget eroded. The key to continued congressional support lay in the space committees in both houses, and those congressional delegations in what might be called the “space states,” the states like Texas, Florida, California, and Alabama that had major NASA facilities and/or large aerospace contractors. Another key was the Soviet Union. The continued sense of competition helped sustain political support for this program, even when it was not as obvious in the late 1960s as in the early years.

By the time Richard Nixon became president in January 1969, America was months away from the Moon shot. Nixon’s primary act of support was to allow the bureaucratic-technological momentum he inherited to run its course without interference. On schedule, and close to the projected cost, America reached the Moon in July.

Administrative Leadership

Apollo may be seen as something rare in government – a strategic, or long-range decision. Strategies may or may not be carried out, however. What made Apollo stand out – in addition to the three factors mentioned above – was the administrative leadership that made it happen. James E. Webb was NASA’s Administrator through most of the Apollo years (1961-68) and he was a master tactician. Webb never saw the 1961 decision as a national commitment. Instead, he viewed it as an invitation to struggle, year after year, for the internal and external support he needed to make it succeed.


Webb came out of what has been called “The Greatest Generation.” He had worked on the Hill and for a Washington lobbyist in the 1930s. He had served as President Truman’s Budget Director and Under Secretary of State. He had achieved a measure of wealth in industry and had been a Marine in World War II.  A North Carolinian, he communicated easily with the southerners who constituted much of the Congressional power structure of his day. A lawyer-manager, he was fully capable of leading a technical agency and making decisions of great complexity. In short, he was an unusual blend of politician and administrator. Most of all, he was a man who knew how to acquire and use power in Washington to attain his ends.

Even more than Kennedy of Johnson, he saw Apollo as a means as well as an end. He understood the criticality of the race as a political symbol, but he spoke always of Apollo as a way to galvanize the nation generally to a higher level of attainment in science, technology, and education.  He wanted to create a “Space Age America,” with Apollo at its vanguard. 

More than any Administrator in NASA history, Webb knew how to deal with politicians on the Hill and in the White House and also how to use NASA and its astronauts to attract a large public following. Whenever he made management decisions, he worked to maximize NASA’s political constituency and public prestige. Thus, his decision about where to build the Manned Spacecraft Center (later renamed Johnson Space Center) outside Houston, could be justified in good managerial/technical terms. But it happened to be in the district of the legislator in the House who most determined NASA’s appropriation. Similarly, the Gemini decision – a program between Mercury and Apollo – was justified as a learning tool, a stepping stone toward the Moon. That was as his technical organization saw it. But Webb saw Gemini as a way for NASA to keep before the public eye in the mid-1960s, and show interim success, for success was necessary to maintain momentum and get resources once the initial impetus of the early 1960s faded.


Webb’s greatest test came when NASA stumbled in January 1967 with the Apollo fire.  He thought he had built the perfect management system, with formal and informal chains of command throughout NASA and the NASA industry-university system, and with multiple checks and balances to anticipate problems. Obviously, he had not done enough.

He took immediate command of the situation in the fire’s aftermath, using virtually all the political capital he had accumulated over the years, to keep control of events. He persuaded Johnson to let NASA investigate itself. He made himself the focus of the ensuing congressional inquiry and thereby protected his organization. The New York Times called for Webb’s resignation and critics said NASA stood for “never a straight answer.” But he got NASA through the turmoil and, most significantly, made key personnel changes in NASA and forced changes in the agency’s prime contractor that strengthened Apollo in its recovery. 
That recovery came with incredible swiftness and a Saturn Moon-rocket was tested successfully, in space, in late 1967. He gave the initial go-ahead for what became Apollo 8, the flight around the Moon, the next year. Webb’s final tactical move came in the fall 1968. Knowing a new president would soon be in office, he maneuvered to have his chosen successor, Tom Paine, an apolitical technocrat, succeed him and show his mettle before Nixon came to office. His aim was to have Nixon keep Paine long enough to see the Apollo 11 Moon launch through.  He wanted minimal disruption to Apollo due to the change in Administrations. Nixon proceeded as he had hoped. From beginning to end, Webb never lost sight of the Apollo goal, and brought the science, technology, and politics together to keep NASA on target.

Conclusion and Implications


These four factors worked together to make Apollo a success – a clear strategic goal, a strong technical organization, sustained political will, and adept tactical administrative leadership. Take away any one and the program would not have made it to the finish line on time. The Soviet Union did engage in the race. But when its leader died suddenly in the mid-1960s, the Soviet space program fell into bureaucratic warfare over who was in charge. By the time the program had regained stability, the US had pulled ahead. When America reached the Moon, and the Soviet Moon-rocket failed in successive tests, the Soviets gave up on the Moon and shifted to constructing a space station as a primary goal. Ironically, the US would eventually follow suit.

Nevertheless, Apollo stands as a beacon to what is possible, as Kennedy intended. History cannot be repeated. Apollo was unique, a program made feasible by the convergence of several forces at a particular point in time. The space program after Apollo looks back to the 1960s as “golden years” of the space program. An agency that once had over 5% of the federal budget, now has less than 1%. Once again it is a mirror to America, a nation seemingly in need of renewal.

We can learn lessons for future programs from this historical success. If climate change is to be confronted, it will constitute a challenge similar to that of the Cold War. It will last decades and have many fronts. Apollo was a key front in the 1960s, the chief technological battleground in many ways. Had the US not won the space race, subsequent history would quite likely have been very different.


Climate change is far more than a technological problem. But there is a science and technology aspect, and here Apollo is quite relevant. One can see this fact insofar as there is the need to develop and deploy new energy sources that do not produce greenhouse emissions. It is noteworthy that as Apollo is a model of success, we have a cautionary tale of failure in a previous energy experience. In the early 1970s, President Nixon proclaimed “Project Independence,” seemingly on the Apollo model. This was a goal, but it had a certain vagueness. How independent? Of whom? By what means? 

Nixon gave way soon to other presidents and the long-term political will was not present in either the White House or Congress to see it through. Various organizations were involved. Briefly, there was a NASA-like agency called the Energy Research and Development Administration (ERDA). It was absorbed into the Department of Energy (DOE) in 1977, under President Carter. Carter even added another organization, the Synfuels Corporation, to the mix. None succeeded in implementing the goal of “Project Independence.” Under President Reagan in the 1980s, programs and organizations associated with this goal withered or even vanished. Needless to say, administrative leadership did not distinguish itself under these conditions.

So we have success and failure in large-scale technological programs and lessons from both are relevant to climate change. There will have to be not one project Apollo, but a sequence of Apollos if the nation and world take the climate change threat seriously. As the Cold War had many fronts, so will climate change. They key is to recognize long-term dangers for what they are, and develop appropriate programs to cope with them. In developing such programs, the Apollo example provides evidence that achievement is possible. It takes clear, strategic goals, strong public organizations, sustained political will, and able administrative leadership. With those ingredients, the US can begin to address climate change more seriously than it has to date. A nation that can go to the Moon in less than a decade can do virtually anything to which it sets it collective mind. That is the central lesson of Apollo.

� Much of this essay is based on the author’s Powering Apollo: James E. Webb of NASA (Baltimore, MD; Johns Hopkins, 1995). The author wishes to thank Roger Launius of the National Air and Space Museum and Howard McCurdy of American University for helpful advice on this paper.


� These numbers were provided to the author by Howard McCurdy. (Telephone communication, April 22, 2008).


� These numbers were provided to the author by Roger Launius in an unpublished paper he wrote: “Project Apollo: A Retrospective Analysis.”


� The comment about NASA’s being a “smart buyer” is from McCurdy, April 22, 2008, telephone communication.
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