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TWO TYPES OF U.S. SPACE PROGRAMS

• One focused on science and exploration and carried 
carried out mainly by NASA, but with some private 
actors wanting to be involved.

• One focused on applications of direct benefit to Earth, 
carried out by a mixture of private and public actors, 
with the recent injection of ideas and energy from 
“new space” entrepreneurs.

• My remarks will focus on the first of these programs –
“old space.” Can it also become “new”?



THE CORE ISSUE IS THE FUTURE OF HUMAN 
SPACE FLIGHT

• Accepted process for setting priorities and 
selecting missions for robotic space and Earth 
science
– National Academy decadal surveys
– NASA announcement of opportunities

• Portfolio of science missions determined by 
available budget (plus a little politics)



SOME RECENT ASSESSMENTS
• “The National Aeronautics and Space Administration 

(NASA) is at a transitional point in its history . . .The 
agency’s budget . . . is under considerable stress, 
servicing increasingly expensive missions and a large, 
aging infrastructure established at the height of the 
Apollo program. Other than the long-range goal of 
sending humans to Mars, there is no strong, 
compelling national vision for the human spaceflight 
program, which is arguably the centerpiece of NASA’s 
spectrum of mission areas. The lack of national 
consensus on NASA’s most publicly visible mission, 
along with out-year budget uncertainty, has resulted 
in the lack of strategic focus.”

» National Research Council, NASA’s Strategic Direction, 2012



SOME RECENT ASSESSMENTS

• “The human spaceflight program conducted 
by the U.S. government today has no strong 
direction . . . the long-term future of human 
spaceflight . . . is unclear.”

» National Research Council, Pathways to Exploration,
2014



A DIFFERENT PERSPECTIVE

“NASA is closer to putting boots on Mars 
than it's ever been before.”

NASA Administrator Charles Bolden
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HOW DID WE GET TO WHERE WE ARE 
TODAY?

• Lasting impacts of the decision to go to the 
Moon

• Even more lasting impacts of post-Apollo 
decisions

• Failure (?) of recent efforts to pursue a new 
strategy

• Absence of presidential leadership – Congress 
fills the vacuum
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KENNEDY SETS OUT THE REQUIREMENTS

“Do we have a change of beating 
the Soviets by putting a 
laboratory in space, or by a trip 
around 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?”

John F. Kennedy to Lyndon B. Johnson
April 20, 1961
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THE APOLLO BUILDUP
• NASA Budget

– FY1961:  $0.964 billion
– FY1962:  $1.825 billion – 89% increase
– FY 1963: $3.674 billion – 101% increase
– FY1964:  $5.1 billion – 40% increase

• Construction of facilities
– FY 1961:  $98.2 million
– FY 1962:  $217.1 million – 121% increase
– FY 1963:  $569.8 million – 162% increase

• Personnel
– 1961:  17, 500 in-house, 57,000 contractors – 1:3.3 ratio
– 1962:  23,700 in-house, 115,500 contractors – 1:4.9 ratio
– 1963:  29,900 in-house, 218,400 contractors – 1:7.3 ratio



APOLLO TO THE MOON



WHAT DO YOU DO NEXT, AFTER YOU 
HAVE BEEN TO THE MOON?

• Incoming Nixon 
administration in January 
1969 recognized that it 
needed to make 
decisions on post-Apollo 
space activities

• Nixon created Space Task 
Group led by V-P Agnew 
to provide “definitive 
recommendations” on 
what to do after Apollo



AFTER THE MOON, MARS?

Recommendations of Space Task Group, September 15, 1969



RICHARD NIXON’S RESPONSE

“We must think of them [space activities] as part of a 
continuing process . . . And not as a series of separate 
leaps, each requiring a massive concentration of 
energy. Space expenditures must take their proper 
place within a rigorous system of national priorities.  . 
. . What we do is space from here on in must become 
a normal and regular part of our national life and 
must therefore be planned in conjunction with all of 
the other undertakings which are important to us.”

– President Richard M. Nixon, March 7, 1970 

“I am not a space cadet.”
- Oval Office taped conversation, March 24, 1971



THREE KEY NIXON SPACE DECISIONS
• To treat the space program, not as a special, high priority government 

activity as had been the case during Apollo, but rather as part of the “day 
in and day out” activities of government, with its budget determined 
“within a rigorous system of national priorities.” NASA has not fared well 
in this competition for budget priority.

• To lower U.S. ambitions in space by not setting another challenging 
space goal and by ending for the foreseeable future human missions 
beyond low Earth orbit.  But human space flights would continue.

• To build the post-Apollo program around the space shuttle without 
linking the shuttle to a long-term strategy for its use, except as a means 
for eventually launching and assembling elements of a space station. 



SPACE AND NATIONAL PRIORITIES

The NASA Budget as a share of Federal non-defense discretionary spending.
(Source: Committee on NASA’s Strategic Direction, National Research Council,
NASA’s Strategic Direction and the Need for a National Consensus, 2012, Table 1-5)



THE SPACE SHUTTLE AND THE SPACE 
STATION

• A NASA “bottom line” in pushing for a large 
space shuttle in 1971 was its ability to launch 
the elements of a space station. It was clear 
even then that NASA would request space 
station approval as soon as the shuttle was 
flying.

• This is precisely what happened in the 1981-
1984 period.

• NASA had to keep the space shuttle in 
operation at least until the space station was 
completed (or canceled).

• The costs of flying the shuttle and developing 
and operating the space station became two 
expensive “mortgages” on a flat or declining 
NASA budget. This situation continues, with 
the budget for operating the International 
Space Station > $3 billion/year.

• Nasa is currently carrying out two human 
space flight programs – one operating ISS and 
the other preparing to go to Mars. 
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NIXON MORE INFLUENTIAL THAN KENNEDY?

• John Kennedy’s 1961 decision to send 
Americans to the Moon formed a lasting 
image, at least in the minds of space 
advocates, of what the U.S. space program 
should be about – sending humans to explore 
distant destinations.

• But it has been Richard Nixon’s post-Apollo 
decisions that have shaped that program over 
the last 45 years, despite several attempts to 
restart human exploration.
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SPACE EXPLORATION INITIATIVE - 1989
• On July 20, 1989, President 

George H.W. Bush called for a 
return to the Moon, “this 
time to stay,” and then a 
manned mission to Mars.

• NASA leadership was 
skeptical of agency’s ability to 
carry out this initiative while 
flying the shuttle and 
developing the space station

• There was little support from 
a Congress controlled by 
Democrats.

• Despite White House 
attempts over next three 
years, initiative was stillborn.



1990s Budgets for NASA
• During the 1990’s, while other areas of federal spending grew, NASA lost 13% in 

purchasing power



THE NEED FOR A NEW DIRECTION
• As of January 2003, 

NASA’s plan was to 
finish the International 
Space Station, fly the 
Shuttle to the ISS until 
2020, and gradually 
develop a second 
system for carrying 
crews to Earth orbit

• The February 1, 2003, 
breakup of Columbia 
upon re-entry forced a 
sweeping reassessment 
of that plan. Debris from the break up of Columbia

assembled in a hangar at Kennedy Space 
Center



The Vision for Space Exploration
Announced January 14, 2004

• Complete the International Space Station
• Safely fly the Space Shuttle until 2010
• Develop and fly the Crew Exploration Vehicle 

no later than 2014 (goal 2012)
• Return to the moon no later than 2020
• Extend human presence across the solar system 

and beyond
• Implement a sustained and affordable human 

and robotic program
• Develop supporting innovative technologies, 

knowledge, and infrastructures
• Promote international and commercial 

participation in exploration
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THIS PLAN MAY HAVE BEEN FATALLY 
FLAWED FROM THE START – AND THEN 

NOT SUPPORTED
• Plan and projected budget for the Vision was 

predicated on ending ISS operations in 2015, but such 
a decision was very unlikely even in 2004.

• NASA in December 2003 told White House that plan 
would require $27 billion increase in NASA budget for 
FY2005-2009; NASA was promised much less than 
that.

• Then subsequent  budgets failed even to match the 
original commitment.



COURSE CHANGE NEEDED?
• Obama transition team for NASA 

heard from many who believed that 
NASA’s Constellation program to 
implement the Vision was both 
flawed and not being well executed.

• White  House decided  in April 2009 
to commission a blue-ribbon review 
of the NASA program and chose 
retired industrialist Norm Augustine 
to head  the review committee.

• The Augustine Committee suggested 
extending ISS operations until at 
least 2020, was negative regarding 
the Constellation program, and 
proposed a “flexible path” approach 
to exploration and increased 
emphasis on public-private 
partnerships



A NEW SPACE STRATEGY

• President Obama agreed,  
and in February 2010 
canceled Constellation and 
announced a new strategy 
for human spaceflight.

• In  an April 2010 speech at 
Kennedy Space Center, 
Obama identified missions 
to Mars in the 2030s as the 
long term goal for the U.S. 
space program. The U.S. 
would not return to the 
Moon.



Phased Development Strategy
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Phase I 
Build the 

Foundation

Phase II  
Systems 

Development

Phase III  
Sustainable 

Exploration of the 
Solar System

2011   2012  2013  2014  2015  2016  2017  2018  2019  2020  2021  2022  2023  2024  2025  2026

Design and Development of Heavy-Lift and
In-space capabilities

Human Exploration Missions 
to Solar System Destinations

Commercial Sector, ,  Robotic Precursors, 
and Game-Changing 
Technology  Development



CONGRESS SAYS “NO” AND DEFINES THE
CURRENT NASA PROGRAM

• The Obama strategy would have meant 
canceling existing contracts, job losses, and 
redistributing NASA money to support research 
on new technologies.

• This was unacceptable to the Congress, which 
passed an authorization in 2010 that required 
NASA to start immediately on developing a 
crew capsule (now designated Orion)  and a 
heavy lift booster, the Space Launch System

• The White House without a struggle in October 
2010 accepted this Congressional direction, 
which defined the program that NASA is now 
executing. 

• There are a few elements of the proposed 
strategy shift remaining, such as increased 
emphasis on new technology and the 
commercial crew program, but overall NASA has 
not changed its post-Apollo approach to the 
future, straining to do too much with an 
inadequate budget.

Senator Bill Nelson discusses the Space Launch 
System while NASA Administrator Charles Bolden 
looks on, September 2011.



SO WHAT NOW?
• NASA in the next few years may begin to shift its 

focus from ISS operations to operations in cis-
lunar space – “the proving ground.” But Mars 
remains the “horizon goal.”

• Most other spacefaring countries more interested 
in the Moon than Mars

• Nothing of significance will happen before 2016 
election

• Role of “new space” actors in space science and 
exploration not yet clear

• Next president will have to decide whether to 
stay on the current course towards Mars, modify 
that course, or ? ? ?


