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STS Prospectus

Introduction

When we look into the night sky, we are staring at the same space that generations of
humans before us did. Nothing has changed about the outer space its self, but the way in which
humans utilize it and view it has. The meaning of space has evolved dramatically since Cold
War. Beginning in the 50’s and continuing through the end of the Cold War, space exploration
was primarily driven by the USA and USSR through government run agencies. The
technological prowess of each nation was on the line, as well as national security and defense.
The moon landing in 1969 by NASA marked a great point of national pride, as did the
development of the entire Apollo program, for the American public. Once the Soviet Union
dissolved, and with it, military threat, space began to transition from a platform for defense to a
platform for economics. New satellite technologies for communication surveillance offered a
new frontier for the private industry. Once the American Space Shuttle program ended in 2011,
NASA had no means for launching humans into space, and relied on the Russian Roscosmaos.
This led to programs being initiated on Capitol Hill that would make NASA utilize the private
industry to support its operations of the ISS. In 2020, this public-private-partnership has made
the space launch industry a $300 billion a year industry.

Space is now an inherently political area, and the way humans utilize it and view it are
changing. Today, the decision makers are not only governments, but also private companies that
partner with public administrations to provide satellite technologies to ordinary people. The most

pressing questions are how has the meaning of space changed, how has the publics view of the



space program evolved, and how has the public-private partnership redefined how space
technologies are developed and implemented.

The evolution of America’s space program has simultaneously followed and led the
meaning of space for Americans. This thesis will describe how this meaning has evolved and
who the decision makers are that control the development of space technologies. Winner’s
Perspective can provide insight into the evolution of the space program as it describes the
political framework around space technologies. The STS theory of Large Technical Systems can
help guide investigation in the public-private partnership that has also evolved as the space
industry matures. These tools will allow me to identify the role that space technologies play in
the political sphere, and why the government’s interest in space has evolved. Furthermore, I will
be able to identify what factors led to NASA relinquishing control and authority in space

exploration to private companies.

Research Question
The purpose of this investigation will be to answer the question, “how has the meaning of space
exploration evolved since the 1950’s?” Subsequently, I must answer “how has the public’s view

of the space program changed?” And finally, “How has the public-private partnership changed?”

Literature Review

There are two main themes that guide the discussion around the evolution of the space
program, and how the meaning of space has evolved since the 1950’s. The first theme is the
public’s impression of space technologies and how during the Cold War, American dominance in

space was directly connected to national pride. American’s not only saw the Space Race as a



necessary defense undertaking, but also as an opportunity to display American technological
prowess (Leib, 1999). The second theme revolves around the public-private partnership that has
made the space program so successful. While NASA maintained control over the entire space
program during the Cold War, developments in the past two decades have shifted the
responsibility and agency to private companies.

The public’s perception of the space program was most easily defined during the Cold
War’s Space Race. The success or failure of NASA linked directly to American pride and
nationalism, especially heightened by the perceived threat of the Soviet Union and subsequently
communism (Erickson, 2018)

As Erickson (2018) points out, the success of the American space program over the
Soviets was a result of structural and societal differences between the two countries. The United
States’ program relied on open and accountable management as well as the collaboration
between universities, private industry, and the government. Furthermore, the American society
benefitted from its free market and capitalism. Innovations in space technologies directly
benefitted from the prevalence of commercial technologies like computers chips and computer
technologies. Leib (1999) takes this a step further and argues that the societal characteristics that
differentiated the United States and the Soviet Union were used by the politicians to bolster
support for the space program. Leib shows that politicians touted the space program’s successes
by saying they could only be accomplished in a free market by free people. All of the spacecraft
developed under the space program carried themes of democracy and freedom, including
Freedom 7, America, and Columbia. Planting the flag on the moon was the most potent symbol

of American technological prowess. What this reveals is that the technological feats



accomplished by the space program were seen as the result of America’s free and open society,
that promoted and championed innovation and collaboration.

The American public was influenced heavily by the media during the Space Race. While
many Americans saw their work as an important contribution to the containment of communism
and the preservation of the American way of life, the media had the largest roll in determining
public opinion regarding the Space Race (Werth, 2004). The success of the American campaign
against the Soviets revolved around the widespread positive display of their achievements. This
bolsterd patriotism and love for technology, and promoted national pride and inspired youth
(Werth, 2004; Leib, 1999). The media relayed the successes and failures of the space program,
which in turn raised or tarnished the American public’s self esteem and pride. Werth (2004)
argues that the space program was the first mobilization of US civilians to wage the Cold War,
and their national identity was paramount to defeating the Soviets. The common theme in these
papers is that the American public was greatly invested in the space program. National pride was
directly tied to the success of the space program. The interaction between space and the public
had never been so closely intertwined.

Today, the American public’s perception of the space program is not nearly as clear as it
was during the Cold War. While it is less powerful, enthusiasm for space exploration has been
renewed at the hands of private companies like SpaceX (Chaben, 2020). This is one gap in
information that | would like to pursue. To have a complete overview of the evolution of the
perception of the space program, a survey would help identify where American’s stand now with
their investment in, and support of space exploration.

The public-private partnership has changed drastically since the conception of the

American space program. All new innovation requires funding, whether through government



programs, or private investments. In the heat of the Apollo program in 1965, NASA received
about 5% of the national budget, which it then used to design, and later develop and build its
rockets using subcontractors. NASA maintained the rights to the intellectual property it
developed (Chaben, 2020). Drastic changes in the program occurred in 2004, and again during
the Obama and Trump administrations, that put pressure on NASA to utilize the private industry
in order to fulfil its needs. NASA showed the private sector what it needed, and from there it was
the private sectors hands to deliver. In this sense, NASA dominated the innovation of space
technologies in the early years, and then shifted from providing oversight to insight regarding the
development of space technologies (Weinzierl, 2018; Chaben, 2020). This reveals that the
partnership between the NASA (a public agency) and the private sector has changed in terms of
how the space program is funded. Furthermore, Chaben reveals that the decision to shift the
partnership in favor of private industry was a decision that came from Capitol Hill. As Chaben
points out, the new partnership framework increases innovation in space technologies.

The private sector has led the space technology innovation frontier. Private companies
are able to adapt to market conditions and the need for new space technologies not because they
are more well equipped, but because of the need to survive in the free market. Private industry
has the need to be efficient and quick to develop new technologies because under the new legal
framework, companies are allowed to keep their intellectual property developed for NASA’s
space program (Weinzierl, 2018; Miller 2019; Motz, 2019). These new technologies can also be
employed as lucrative financial instruments to a broadening market for space technologies. Take,
for example, SpaceX’s Falcon 9 rocket. It was originally developed to support NASA’s
maintenance of the ISS, but has also created revenue for the company by providing additional

launch capability to communication and observation companies by launching their satellites



(Weinzirl, 2018). In contrast, Chaben argues that because NASA was the exclusive customer of
manufacturing companies, innovation was limited. This aspect of the public private partnership
makes innovation in the space industry very attractive for private companies, and has only been a
reality since the public-private partnership shifted towards the private sector developing space
technology.

Another effect of the shift in the partnership between NASA and private space companies
is the economic savings. The efficiency of the private industry keep costs low for NASA, but
also takes the element of risk outside of the agency. Private companies that were used as
subcontractors for NASA during the Cold War served NASA on a cost-plus basis, meaning they
were paid for all of the development costs, and then some. Now, NASA doesn’t need to worry
about the costs of developing new technologies because they pay a flat rate for the use of rockets
(Weinzirl, 2018). Weinzirl argues that this framework puts the pressure on private companies to
deliver new technologies on a cost-efficient basis. The Falcon 9 rocket cost SpaceX only 1/3 of
what NASA projected a similar project would have costed the agency to develop (Chaben,
2020). This shows that the legal and political framework that surrounds the public-private
partnership has made space technologies not only more innovative, but also less expensive. This
is a grand departure from NASA-led development of space technologies in the Cold War.

In summary, the change in public-private partnership has driven innovation in the space
industry, and also made it more affordable. The economic benefit for private companies to
develop technologies that in the past NASA would take the lead on are high, and NASA also
benefits from partnership.

The space program has evolved since its inception in the late 1950°s. The American

public’s perception of space has evolved along with the primary means of developing space



technologies. The intertwining of public opinion and national pride with the space program in the
1950’s is unclear, although it certainly seems like the bond is much weaker than during the Cold
War. The relationship between government, private industry, and NASA is clearer, and is still
evolving today. We may be at the beginning of a new dawn of space exploration ushered in and
fast-tracked by private industry. Analyzing these two topics through STS frameworks will
provide new insights and further the definition of what space means to America, its citizens, and

the private sector.

STS Framework and Method

The LTS conceptual tool will help analyze the formulation and development of new
space technologies. This tool will help to identify and characterize the relationship between the
builders, funders, and reverse salient present in the public-private partnership as it has evolved
through the decades. It will also help to describe the momentum that space companies and
NASA have and where the momentum comes from, whether from the expanding space industry,
or from the need for nation defense. This tool will be a way to provide a view of the smaller,
more fine points of interest that will help structure a big picture view of the evolution of the
space program.

Winner’s perspective will be a useful tool in showing what technological artifacts have
politics, and what those politics are. The space program was created out of political need, and
became a source of national pride. The interaction between national pride and the space program
can be better defined by this tool. The specific artifacts that can be analyzed are the Lunar

Module, and SpaceX’s Falcon 9 rocket and Dragon capsules.



The primary method for data collection will be from secondary sources. Old media from
the Cold War era will provide invaluable insight into America’s view of the space program, as
well as the national pride associated with it. These documents will likely be biased because of
the time in which they were published, and the fervor of the Space Race may obscure the true
perception that American’s had of the space program. Books and other resources written after the
Cold War will also provide useful insight into how the space program was structured, and the
national sentiment associated with space exploration. These documents will capture the spirit of
how media portrayed the space program, as well as possibly the associated bias that comes with
war-time media.

Another source of data will be from a survey intended to capture current American

“space literacy” and how Americans view the space program.

Timeline
March 15™: First draft
April 15": Polished draft

April 15" through May: Review

Conclusion

The meaning of space has evolved since the dawn of human space exploration. It has always
served the purpose as a national defense platform, and more recently as an economic platform.
The evolution of the American space program has included a shift in the American public’s
perception, as well as the public-private partnership that has guided along the way. National

pride was closely linked to the successes in the space program during the Cold War, and has



since shifted away. The introduction of private space companies has also changed the way in
which space technologies are developed and employed. Space innovation has never been more
impressive while costing less and less. STS frameworks such as Winner’s perspective and LTS
theory will be invaluable tools to create a bigger picture of what space means to American
society and the private sector, mainly by analyzing secondary sources, newspapers, magazines,
and books, as well as primary sources such as surveys that will capture society’s view on space

exploration in 2020.
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