CHAPTLER 2

FROM WAR TO THE WORLD
- THE BIRTH OF GPS

Introduction

Today, GPS Is everywhere—from smartphones and cars to airplanes and
wearable fitness devices. We use it to find coffee shops, track our runs, and
even monitor international shipping. But GPS (Global Positioning System)
wasn't always a convenience for civilians. It began as a Cold War military
innovation designed for missile guidance and submarine navigation.

The story of GPS reflects the path from defense-driven invention to civilian
innovation and demonstrates how large-scale public investment in technology
can vyield global, long-term benefits. This chapter explores the origins,
development, and global impact of GPS as a case study in dual-use innovation,
technology transfer, and platform innovation.

The Cold War Origins

In 1957, the Soviet Union launched Sputnik, the world’s first satellite. It sent
out regular radio signals as it orbited the Earth. American scientists noticed
something unusual: as Sputnik passed overhead, its signal frequency changed
slightly. This was due to the Doppler effect—a principle that describes how
waves shift as the source moves relative to the observer.

This gave U.S. researchers a new idea: if they could track a satellite’s changing
signal, they could calculate its position. But the reverse was also true—if a
satellite knew its own position and time, it could send signals to Earth, and a
receiver could use those signals to determine its own location. This was the
foundation of what would become GPS.



In the 1960s and 70s, the U.S. Department of Defense developed a series of
satellite-based systems for military navigation. The most successful, NAVSTAR
GPS, began in 1973. Its goal was to allow military forces—including ships,
aircraft, and missiles—to accurately determine their position, speed, and time
In any environment, anywhere in the world.

HOW GPS WORKS

The basic idea behind GPS is trilateration—measuring distance using signals
from multiple satellites. The U.S. GPS system consists of at least 24 satellites
orbiting Earth in precise patterns. Each satellite constantly sends a signal
containing:

e The exact time the signal was sent.

e The location of the satellite at that time.

Figure 1: The GPS system is owned and operated by the United States Space Force, and it's
completely free to use — anywhere in the world! Despite costing over $1.4 billion per year to
maintain, GPS is available 24/7 for anyone with a receiver — no subscription or setup
required.




A GPS receiver—such as the one in your phone—picks up these signals. By
calculating how long each signal took to arrive, the receiver determines how far it
is from each satellite. With signals from at least four satellites, the receiver can
calculate its precise 3D location: latitude, longitude, and altitude.

This process requires very accurate atomic clocks in each satellite and powerful
computing in the receiver. GPS can provide location accuracy within 5 meters for
civilian use, and even higher precision for military applications.

From Military to Civilian Use

Initially, GPS was strictly for the military. However, the potential civilian
applications were obvious. In the 1980s, after a Korean passenger plane was shot
down for flying off course, President Ronald Reagan approved civilian access to
GPS.

Figure 2: GPS satellites travel at 14,000 km/h (about 8,700 mph) and orbit the Earth
twice a day! Despite this speed, the system is so precise that it can locate your
position on Earth to within a few meters — or even centimeters with special
equipment.




Even then, civilian accuracy was limited by a feature called Selective
Availability, which added random errors to public signals to prevent misuse.
However, in 2000, President Bill Clinton ended Selective Availability, making
high-precision GPS signals freely available to everyone. This single policy
decision unlocked hundreds of billions of dollars in economic value over the
next two decades.

Today, GPS is used in a wide range of civilian sectors:

o Transportation: navigation for cars, planes, ships, and drones.
Logistics: tracking shipments, optimizing delivery routes.
Agriculture: guiding tractors, monitoring crop health.
Telecommunications: providing precise timing for networks.
Banking: timestamping financial transactions.

Emergency response: locating 911 calls and dispatching help.

ECONOMIC AND GLOBAL IMPACT

GPS has become one of the most valuable public technologies ever developed.
According to U.S. estimates, GPS has contributed over $1.4 trillion to the
economy since 2000. It is considered a “platform technology”, meaning it
enables a wide range of other innovations, much like electricity or the
internet.

GPS also sparked a global movement. While the U.S. GPS system is still
dominant, other countries have built their own satellite navigation systems:
e GLONASS (Russia)
Galileo (European Union)
BeiDou (China)
NavIC (India)
QZSS (Japan)

These systems are often interoperable with GPS, enhancing global coverage,
accuracy, and resilience. Today, GPS is part of a larger group of technologies
known as GNSS (Global Navigation Satellite Systems).
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LESSONS IN INNOVATION MANAGEMENT

Figure 4: The GPS story illustrates several innovation management principles:

CONCEPT APPLICATION IN THE GPS CASE
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Cultural Shift: Navigating with Technology

GPS hasn't just changed how we travel—it has changed how we think about
space and direction. Before GPS, people read paper maps, asked for directions,
and remembered landmarks. Today, many users trust GPS completely—even
when it makes mistakes.

This shift raises questions:
e Are we losing spatial awareness and navigational skills?
e How do we balance convenience and dependence?
e Who controls the GPS infrastructure—and can access be restricted in
emergencies?




THE FUTURE OF GPS

As innovation continues, GPS is evolving in new directions:
o Millimeter-level accuracy is being tested for autonomous vehicles and
drone delivery.
 Indoor positioning is being developed for malls, airports, and hospitals.
o Wearable devices now use GPS for health tracking, safety, and adventure
sports.
e Space-based innovation includes deep-space navigation using pulsars or
quantum sensors.
In the future, GPS and other GNSS systems will not just tell us where we are—
they will become part of a larger data ecosystem linking location, movement,
and real-time decision-making.

CONCLUSION

The Global Positioning System began as a Cold War military project, but today
it is a wuniversal utility that powers global navigation, communication,
commerce, and innovation. It is a shining example of how public-sector
investment, when managed effectively and shared wisely, can lead to
profound and widespread societal benefits.

For students of innovation management, GPS shows how large-scale, strategic
technology—originally built for a narrow purpose—can transform the world
when opened to public use, combined with commercial creativity, and scaled
through global collaboration.

Vocaburaly
TERM DEFINITION
Trilateration Calculating position based on distances from multiple known points (satellites).
Dual-use A technology that has both military and civilian applications.

Selective Availability The U.S. policy of degrading GPS signals for civilians (ended in 2000).

Interoperable Able to work together with different systems or technologies.

Spoofing Faking GPS signals to mislead a receiver about its location.




