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to affect societal norms today.

This essay examines the origins and transformative impact of ARPANET, developed in 1969 in response to Cold War anxieties
following the Soviet launch of Sputnik. The launch of Sputnik not only amplified fears of technological inferiority in the
United States but also catalyzed a strategic overhaul in government-funded scientific research and innovation. Recognizing
the risks associated with centralized communication systems, policymakers established the Advanced Research Projects
Agency (ARPA) to foster agile and unconventional research in advanced communication technologies. ARPANET emerged
from this initiative, introducing revolutionary concepts such as packet switching and decentralized networking, which
ultimately laid the groundwork for the modern internet. As ARPANET expanded, it facilitated unprecedented collaboration
among researchers, reshaping communication practices and democratizing access to information. This essay highlights
the dual influence of geopolitical pressures and technological innovation in the evolution of global communication systems,
illustrating how ARPANET not only responded to Cold War challenges but also fostered a collaborative culture that continues
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INTRODUCTION

Created in 1969 as a reaction to Cold War insecurity,
ARPANET sparked a digital revolution and introduced
a fundamental reform in communication systems that
transformed how governments, scientists, and eventually the
entire world exchanged information.! After the Soviet launch
of Sputnik 1 in 1957, the United States faced growing anxiety
about national security, and the Soviet launch of the first
Earth satellite stoked fears about the nation’s technological
inferiority.? The launch of Sputnik marked the beginning
of the Space Race, intensifying Cold War tensions between
the United States and the Soviet Union and leading the U.S.
government to invest heavily in scientific research and
advanced communication technologies.® This governmental
support laid the foundation for what would become
ARPANET.* Although originally designed to support military
and research communication, ARPANET fundamentally
transformed how information moved across distances,
creating the decentralized network model that became the
basis of the modern internet.® Through its development of
packet switching, decentralized control, and open research
collaboration, ARPANET triggered a lasting digital revolution
that reformed global communication systems.®

THE COLD WAR AND SPUTNIK

The Cold War created an atmosphere of intense rivalry
between the United States and the Soviet Union, in which
scientific and technological achievement became a measure
of national strength. Both nations believed that superiority
in science could determine military dominance, economic
power, and global influence. As a result, technological
progress was no longer viewed as optional but as essential to
national survival, a consensus that shaped U.S. science policy
after Sputnik.” When the Soviet Union successfully launched
Sputnik 1 in October 1957, it sent shockwaves through
the United States. As the first artificial satellite to orbit
Earth, Sputnik symbolized a dramatic shift in technological
leadership.® More importantly, it demonstrated that “The
Soviets possess(ed) a competence in long-range rocketry”
that was “more advanced” than the White House understood.’
This knowledge and technology generated a reaction of fear
among the American public, as it became clear that the
USSR had the potential to deliver nuclear weapons across
continents.! This anxiety is evident in a letter written shortly
after Sputnik’s launch, in which American citizen Sandy
Eichschlag warned President Eisenhower that “we must act
now before it is too late,” reflecting widespread concern that
the United States was falling dangerously behind."
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The launch intensified American fears of global vulnerability
and technological inferiority, prompting widespread public
concern and urgent political action. Media across the United
States heralded the successful launch as an “ominous leap
ahead in prestige and military ability,"'? as important figures
like President Dwight D. Eisenhower and Senator Lyndon B.
Johnson called for increases in military and science education
spending.’* Sputnik’s impact extended beyond pressuring
the United States to rapidly expand its space exploration. On
a broad level, it forced U.S. policymakers to reconsider how
scientific research was organized and funded. Before Sputnik,
American scientific research was spread across separate
military branches, private contractors, and universities,
with little coordination and lengthy approval processes that
slowed innovation, leading American leaders to conclude
that fragmented research efforts and slow bureaucratic
processes could no longer compete with the perceived
efficiency of Soviet programs.* In response, the federal
government prioritized long-term, high-risk technological
projects and sought new ways to coordinate scientific
innovation across universities, industry, and the military.'®
This shift in strategy directly translated to the creation of
new institutions, including the Advanced Research Projects
Agency (ARPA).1¢

ARPANET emerged as a solution to Cold War anxieties,
translating the lessons of Sputnik into a revolutionary
network designed to maintain communication even under
extreme conditions. Military planners worried that existing
communication networks could be easily disrupted during
a conflict, leaving command structures unable to respond
effectively.’” These concerns encouraged the exploration
of decentralized, resilient communication systems that
could survive partial failure.’® The same fears that Sputnik
exposed, particularly the vulnerability of centralized systems,
would later shape ARPA's approach to communication
technology.'’

ARPA

In response to Sputnik and the security risk of centralized
systems, the United States government created several new
agencies designed to accelerate scientific innovation. One
of the most important was the Advanced Research Projects
Agency (ARPA), established in 1958 within the Department
of Defense.’ ARPA’s creation was strongly influenced by
recommendations from the President’s Science Advisory
Committee, a group of leading scientists and engineers
tasked with advising President Dwight

D. Eisenhower on national science policy.?! Members of this
committee included prominent figures such

as James Killian, president of the Massachusetts Institute
of Technology, along with other experts from academia and
industry.??

After evaluating the causes of the Sputnik shock, the
advisory committee concluded that the United States

lacked a centralized organization capable of quickly funding
advanced, unconventional research. They argued thatexisting
military research structures were too slow, fragmented,
and focused on short-term goals to keep pace with Cold
War technological competition.?® As a result, the committee
recommended the creation of a flexible agency that could
support long-term, high-risk research and prevent future
technological surprises.?* Acting on these recommendations,
ARPA was formally established through the Supplemental
Military Construction Authorization Act and a Department
of Defense directive that placed the agency within the
Pentagon while granting it significant independence.? Unlike
other government agencies, ARPA operated with flexibility,
allowing it to support innovative projects that traditional
military branches could not develop quickly enough. ARPA
received substantial initial funding, reflecting the urgency of
itsmission and the government’s commitmentto maintaining
technological superiority during the Cold War.26

ARPA funded research in many fields, including missile
defense, computer science, and information processing.
One of its most influential decisions was the creation of the
Information Processing Techniques Office (IPTO), which
functioned as a division within ARPA dedicated to advancing
computing research.?’ ARPA hired psychologistand computer
scientist]. C. R. Licklider to lead this office. Licklider believed
that computers should not simply calculate numbers but help
humans communicate and share information, emphasizing
“man-computer symbiosis.”?® His vision went far beyond
military needs and would become central to the development
of ARPANET.?

BEFORE THE WAR

Before ARPANET, computers were expensive, massive
machines that operated independently. Researchers often
had to travel long distances to use specialized computers,
and sharing data between institutions was slow and
inefficient.3® The Cold War, however, pushed scientists to
consider new ways of connecting computers that would
be both efficient and resilient. Military planners worried
that traditional communication systems, such as telephone
networks, were vulnerable because they relied on centralized
control. If a central hub were destroyed in a nuclear attack,
communication could collapse entirely.3!

PACKET SWITCHING

To address this vulnerability, researchers began developing
the idea of packet switching. Instead of sending information
as one continuous stream, packet switching breaks data
into small packets that travel independently across a
network and are reassembled at their destination, a concept
first articulated by Paul Baran at RAND.*? One of the most
influential figures in packet switching research was Paul
Baran at the RAND Corporation. In the early 1960s, Baran
proposed a “distributed network” design that could survive
partial destruction and eliminate centralized points of
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failure.®* As Baran later explained, a distributed relay node
architecture would allow the network to continue operating
even if several nodes were disabled, a key insight behind
resilient communications.®* His work influenced ARPA
researchers, even though ARPANET was not built solely
for nuclear survival. Packet switching represented a major
reform in communication technology because it challenged
the centralized, circuit-based systems that had dominated
communication for decades.®® By the mid-1960s, ARPA
decided to turn networking theory into a working system.
In 1968, ARPA awarded a contract to Bolt, Beranek, and
Newman (BBN), a technology company tasked with building
the Interface Message Processors (IMPs). These machines
functioned as early routers, directing packets of data between
connected computers.3®

LAUNCHING ARPANET

ARPANET officially launched in 1969 with four initial nodes:
the University of California, Los Angeles (UCLA), the Stanford
Research Institute (SRI), the University of California, Santa
Barbara, and the University of Utah.?” On October 29,1969, the
first message was sent between UCLA and SRI. The message
was supposed to read “LOGIN,” but the system crashed after
transmitting only the letters “L0O."*® Despite the failure, this
momentrepresented a “major event” in computing history. As
one history of the first message notes, the early transmission
showcased the feasibility of networked communication and
foreshadowed future developments.®

ARPANET quickly expanded as more universities and research
institutions joined. It allowed scientists to share computing
power, software, and data across long distances. This
cooperative environment was unusual for a military-funded
project and reflected Licklider’s belief in interactive, shared
computing.*® Although the Soviet Union conducted its own
computer research during this period, it did not develop an
equivalent network like ARPANET. Differences in political
structure, funding priorities, and scientific collaboration
limited the creation of a comparable system.*!

REFORMS IN SOCIETY

While ARPANET was initially conceived to improve military
and research communications, its broader impact on society
became evident as the network grew. By demonstrating that
multiple computers could communicate reliably over long
distances, ARPANET introduced a revolutionary model of
decentralized networking.*? Early ARPANET tests showed
that communication could continue even when individual
nodes or connections failed, demonstrating the practical
reliability of decentralized packet switching.** By the early
1970s, ARPANET had expanded beyond four nodes to
include dozens of universities and research institutions,
proving that decentralized networking could scale across
long distances.** ARPANET enabled the creation of electronic
mail in the early 1970s, which quickly became the network’s
most widely used application and permanently changed

how researchers and professionals communicated.”* By
allowing universities and research institutions to share
software, data, and computing power remotely, ARPANET
reduced costs and eliminated the need for researchers to
travel to access specialized computers.*® The collaborative
culture fostered by ARPANET encouraged open standards
and information sharing, a sharp contrast to proprietary and
centralized communication systems used previously.*” These
practices established norms of digital collaboration that
later spread beyond academia and government, influencing
how businesses, schools, and individuals communicate in
the internet age.*®

COLD WAR INFLUENCE ON INNOVATION

Some historians argue that ARPANET was not built
specifically to withstand a nuclear attack, noting that
surviving a nuclear strike was not its primary motivation.*’
Nevertheless, the Cold War context influenced the project’s
emphasis on resilience, redundancy, and experimentation
with distributed networks, a combination of technical
innovation and geopolitical pressure.’® The network’s
decentralized design directly informed the development of
TCP/IP in 1983, which standardized communication across
previously incompatible networks and laid the foundation
for the modern internet.>* Although ARPANET did not fulfill
its original vision as a system that would protect the U.S. from
a nuclear attack, it brought a host of revolutionary changes
to the U.S. government, military, and ultimately to civilians.

Beyond technical innovation, ARPANET fostered a culture
of open communication among universities and research
institutions. Scientists could share software, data, and
computing resources without the delays and costs of traditional
methods, as early ARPANET researchers observed: “It has
become more convenient for geographically separated groups
to perform collaborative research and development.”s? This
collaborative environment not only accelerated research but
also created new tools for communication, such as electronic
mail. Email, file sharing, and collaborative computing would
later become integral to professional, educational, and social
life, illustrating how ARPANET reformed communication
practices across multiple domains.>® This transformation
reshaped societal expectations of communication by making
speed, accessibility, and global reach standard rather than
exceptional. As a result, information exchange became more
democratic and immediate, fundamentally altering how
people learn, work, govern, and interact across national and
social boundaries. >*
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ance to my project by showing that Cold War-era ARPA-
NET was significant but part of a wider set of network
developments, helping contextualize how ARPANET fit

24.

25.

26.

27.

28.

into broader technological trends rather than being the
sole origin point of the internet.

“Dawn of the Space Age - NASA” NASA, 4 Dec. 2025,
www.nasa.gov/history/dawn-of-the-space-age/.

This overview explains how the launch of Sputnik 1 in
October 1957 marked the beginning of the Space Age,
and triggered U.S. reactions including the Explorer 1 sat-
ellite and the creation of NASA in 1958. 1 used this source
to show how Cold War competition in space influenced
U.S. science and technology priorities.

Hafner, Katie. “Lawrence Roberts, Who Helped Design
Internet’s Precursor, Dies at 81.” The New York Times, 30
Dec. 2018, www.nytimes.com/2018/12/30/obituaries/
lawrence-g-roberts-dies-at-81.html.

This obituary highlights Lawrence Roberts’s role in de-
signing ARPANET, the foundation of the internet. I used
it to show how Cold War-era defense research led to key
networking innovations.

Hafner, Katie, and Matthew Lyon. Where Wizards Stay
up Late(the Origins of the Internet). monoskop.org/
images/e/ee/Hafner_Katie_Lyon_Matthew_Where_Wiz-
ards_Stay_Up_Late_The_ Origins_Of _The_Internet.pdf.

This book tells the story of the scientists and engineers
behind ARPANET and early internet development,
showing how U.S. Defense Department funding and re-
search programs in the Cold War era supported the first
wide-area computer networks. I used this source to help
connect the historical context of Cold War science policy
to the birth of ARPANET and the technical milestones
that led toward the internet.

Hauben, Ronda, and Michael Hauben. “Netizens.” Colum-
bia.edu, 12 June 1996, www.columbia.edu/~hauben/
book-pdf/.

This online book traces the history of online networks,
including ARPANET, and explores how early network
communities and technical developments shaped the
Internet’s growth and culture. I used this source to pro-
vide a broader historical context connecting ARPANET’s
technical origins to later social and institutional devel-
opments in networking.

“IPTO - Information Processing Techniques Office.” Liv-
ingInternet, www.livinginternet.com/i/ii_ipto.htm.

This article explains the role of ARPA’'s IPTO in funding
and guiding early computer research, showing how its
support for interactive computing and networking proj-
ects (including ARPANET) helped establish key institu-
tions and priorities in networking. I used this source to
show how Cold War government research structures
like IPTO provided crucial funding and strategic direc-
tion that influenced ARPANET’s development.
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29.

30.

31.

32.

33.

“Joseph Carl Robnett (]J.C.R.) Licklider” Livinginternet.
com, 2020, www.livinginternet.com/i/ii_licklider.htm.

This article describes computer scientist J.C.R. Licklid-
er’s visionary ideas about a globally connected network
and how, as head of ARPA’s IPTO, his memos and vision
for an “intergalactic computer network” helped set the
intellectual direction that eventually led to ARPANET.
I used this source to explain the role of Cold War-era
thinking in shaping ARPANET’s foundational vision and
to show how early networking concepts emerged from
research priorities at the Department of Defense.

Kaur Bakshi, Ishnoor. “The Evolution of the Internet: The
ARPANET to the World Wide Web.” International Jour-
nal of Social Science & Economic Research, vol. 08, no.
09, 2023, pp. 2729-39, https://doi.org/10.46609/ijss-
er.2023.v08i09.017.

This article traces how the ARPANET began as a Cold
War-era military and academic network and evolved
through TCP/IP, NSFNET, and the World Wide Web into
today’s global Internet. I used this source to show how
ARPANET’s origins in defense research shaped later net-
working innovations and to provide a clear narrative of
the technical and institutional evolution from the Cold
War into the broader Internet age.

Kennedy, Ian. The Sputnik Crisis and America’s Response.
2005, scispace.com/pdf/the-sputnik-crisis-and-ameri-
ca-s-response-31k5vzp17i.pdf.

This thesis analyzes how the Soviet launch of Sputnik
1 created a political and cultural crisis in the United
States, exploring government policy, public reaction, and
broader Cold War pressures on science and technology.
I used this source to show how Cold War competition
around Sputnik influenced U.S. policy and public opinion
in favor of increased research funding, helping explain
the government science-funding climate that later sup-
ported projects like ARPANET.

“Lawrence Roberts - ARPANET Program Manager.” Liv-
inglnternet, 2020, www.livinginternet.com/i/ii_roberts.
htm. Accessed 8 Feb. 2026.

This article summarizes Roberts’s role in designing AR-
PANET and adopting packet-switching. I used it to show
how Cold War-era research and funding enabled the
creation of the first wide-area network.

Markoff, John. “An Internet Pioneer Ponders the next
Revolution.” Archive.nytimes.com, 20 Dec. 1999, archive.
nytimes.com/www.nytimes.com/library/tech/99/12/
biztech/articles/1220990outlook-bobb.h tml.

This article profiles computer pioneer Robert W. Taylor
and his reflections on how the Internet had evolved and
where networked computing might head next at the end
of the 20th century. I used this source to show how early

34.

35.

36.

37.

ARPANET architects later looked back on the Internet’s
growth and to connect their perspectives on past inno-
vations with the long-term impact of Cold War-era re-
search on networking.

Misa, Thomas ]. “Leonardo to the Internet: Technology
& Culture from the Renaissance to the Present.” Inter-
net Archive, 2011, archive.org/details/leonardotoint-
ern0002misa.

This sweeping history traces how technologies have
shaped and been shaped by culture from the Renais-
sance through the rise of digital networks, including dis-
cussions of modern information systems and their social
impact. [ used this source to situate ARPANET within the
broader history of technology and to connect Cold War
scientific and cultural forces to the development of early
networked computing.

National Archives. “Sputnik and the Space Race | Eisen-
hower Presidential Library” Eisenhowerlibrary.gov,
2019, www.eisenhowerlibrary.gov/research/online-
documents/sputnik-and-space-race.

This online resource compiles primary documents from
the Eisenhower administration related to the 1957 So-
viet launch of Sputnik and U.S. responses, including
memoranda, statements, and National Security Council
discussions that show how Sputnik spurred American
science and defense policy debates. I used this source to
provide direct evidence of the U.S. governmental reac-
tions to Sputnik.

Naughton, John. “A Brief History of the Future: The Ori-
gins of the Internet.” Internet Archive, London: Phoenix,
2000, archive.org/details/briefhistoryoffu0000naug/
page/292/mode/2up.

This book traces the technical and social history of the
internet from early research to later developments, ex-
plaininghow ARPANET and related innovations emerged
and why they mattered. I used this source to provide his-
torical context on ARPANET’s evolution and to connect
Cold War-era research priorities with the broader nar-
rative of how computer networking became the founda-
tion of today’s Internet.

Oreskes, Naomi, and John Krige. “Science and Technolo-
gy in the Global Cold War”” Direct.mit.edu, The MIT Press,
2014, direct.mit.edu/books/edited-volume/3070/Sci-
ence-and-Technology-in-the-Global-Cold-War.

This edited volume examines how the Cold War expand-
ed state-funded scientific and technological research
across many fields and reshaped how science was done
through military and government patronage. I used this
source to help explain how Cold War politics influenced
research priorities and institutions, including comput-
ing and networks, showing the broader context in which
ARPANET was funded and developed.
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38.

39.

40.

41.

Packard, Noel. “The ARPANET into the Internet: A Tale
of Two Networks.” Studies in Media and Communication,
vol. 8, no. 1, Apr. 2020, p. 37, https://doi.org/10.11114/
smc.v8i1.4783.

This article examines competing narratives in ARPANET
history, especially how literature differently frames the
role of the U.S. intelligence community’s relationship
with the pre-privatized ARPANET versus later internet
history. I used this source to explore how interpretations
of ARPANET’s origins vary and to consider Cold War-era
institutional influences on its development and report-
ing.

“Paul Baran and the Origins of the Internet.” Rand.org,
RAND Corporation, 22 Mar. 2018, www.rand.org/pubs/
articles/2018/paul-baran-and-the-origins-of-the-inter-
net.html.

This article explains how Paul Baran developed ideas for
a distributed, packet-based network to survive nuclear
attacks. I used it to show how Cold War defense concerns
influenced ARPANET’s technical foundations.

Radu, Roxana. “Revisiting the Origins: The Internet
and Its Early Governance.” Negotiating Internet Gover-
nance, Mar. 2019, pp. 43-74, https://doi.org/10.1093/
0s0/9780198833079.003.0003.

This chapter examines how early forms of governance
and community-driven standards developed alongside
ARPANET and precursor networks, showing that coordi-
nation, protocols, and informal decision-making helped
shape the Internet’s early structure. I used this source to
connect Cold War-era ARPANET development with the
beginnings of internet governance practices, especially
how research communities and early governance mech-
anisms influenced networking’s evolution.

Russell, Andrew L. Ideological and Policy Origins of
the Internet, 1957-1969. 28 Oct. 2001, arxiv.org/pdf/
cs/0109056.

This paper analyzes how Cold War science policy and the

42.

43.

44,

science policy consensus after Sputnik shaped ARPA’s
Information Processing Techniques Office (IPTO) and
guided computing research that led to ARPANET. I used
this source to show how government ideology and Cold
War research priorities influenced ARPANET’s institu-
tional development and early networking decisions.

Russell, Andrew L. Open Standards and the Digital Age:
History, Ideology, and Networks. Cambridge University
Press, 2014.

This book traces how the idea of “openness” in techni-
cal standards emerged historically and how information
networks like ARPANET shifted from closed, centralized
systems to more open, standardized designs as part of
broader technological and ideological movements. I
used this source to show how the evolution of standards
and network openness connects Cold War research and
defense-driven projects like ARPANET to later digital
network practices and values.

“The Communications Subnet: BBN 1969.” Historyof-
computercommunications.info, 2021, historyofcom-
putercommunications.info/section/6.1/The-Communi-
cations-Subnet-BBN-1969/.

This page explains how BBN built the ARPANET com-
munications subnet using packet-switching and Inter-
face Message Processors (IMPs) in 1969. I used it to
show how Cold War-era funding and defense priorities
shaped ARPANET’s technical architecture.

Timberg, Craig. “The Real Story of How the Internet
Became so Vulnerable.” Washington Post, 2015, www.
washingtonpost.com/sf/business/2015/05/30/net-of-
insecurity-part-1/.

This article examines how the Internet’s early design,
rooted in openness and academic research, led to se-
curity vulnerabilities that were not anticipated by its
creators. | used it to show how early design priorities
shaped by ARPANET’s research-focused, Cold War-era
origins continue to influence the Internet’s architecture
and security challenges today.
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