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From the start of the interview, it became clear that 
Cole Nielsen doesn’t think small. When asked about 
the direc�on his company is taking, he immediately 
launched into a discussion that pushed beyond 
conven�onal limits. “How far out do we really want 
to get?” he asked, sugges�ng that the very concept 
of innova�on must stretch beyond the short-term, 
quick-hit mentality o�en prevalent in tech. Nielsen 
views his work not in terms of a decade but in terms 
of centuries, with ideas such as turning the moon 
into a giant computer or mining asteroids for raw 
materials becoming real possibili�es.

This mindset is emblema�c of the type of leadership 
and visionary thought that defines Orbital Compos-
ites. The company, which specializes in using addi-
�ve manufacturing techniques to create structures 
for aerospace and defense, pushes the limits of 
what can be achieved with modern technology. 
Their goal is not just to build drones but factories 
that will produce them sustainably and scalable.

A cri�cal theme throughout the interview was the 
idea that tradi�onal manufacturing models must 
evolve. Orbital Composites isn’t content with merely 
developing new products; they are focused on 
crea�ng the means of produc�on that will allow for 
scalable and efficient manufacturing in space. 
Nielsen said, “The flying car doesn’t exist, not 
because we don’t have prototypes, but because the 
flying car factory has never been built.” 

Cole founded Orbital Composites in 2014 to 
advance ISAM technologies. A graduate of 
Embry-Riddle Aeronau�cal University, he 
earned degrees in Engineering Physics and 
Computa�onal Mathema�cs in 2011. With six 
patents related to ISAM, his innova�ons drive 
Orbital's focus on cu�ng-edge addi�ve manu-
facturing for challenging applica�ons, includ-
ing con�nuous fibers, carbon-carbon, wire 
harnesses, high-gain antennas, rocket nozzles, 
and advanced shielding for radia�on and 
re-entry. Orbital Composites is pioneering 
solu�ons for the most demanding aerospace 
and industrial needs.

In the ever-expanding realm of space innova�on, Cole 
Nielsen, Co-Founder and CTO of Orbital Composites, stands 
at the fron�er of transforming the fabric of how we think 
about manufacturing, sustainability, and technological 
advancement. This chapter delves into Cole’s far-reaching 
vision for the future of space-based technologies and how 
his leadership is revolu�onizing 3D prin�ng, addi�ve manu-
facturing, and sustainability in Earth-based industries and 
the burgeoning in-space economy. Supported by partner-
ships with organiza�ons like Axiom Space and the U.S. Space 
Force, Cole Nielsen’s work is not just an evolu�on of tech-
nology—it is the blueprint for a new industrial age beyond 
Earth’s atmosphere.
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SUSTAINABILITY AND SPACE:
A CLOSED LOOP ECOSYSTEM

PARTNERSHIPS THAT PROPEL 
INNOVATION

SPACE-BASED SOLAR POWER AND
THE ENERGY REVOLUTION

THE QUANTUM LEAP: 
COMPUTING IN SPACE

Orbital Composites has made significant strides by partnering 
with key players in the aerospace and defense industries, 
including NASA and the U.S. Space Force. These partnerships 
allow the company to pursue bold innova�ons, from satellite 
repair robots to 3D-printed antennas.

One such project involves working with Axiom Space to develop 
private space sta�ons. Nielsen explained that the company’s 
exper�se in 3D prin�ng and addi�ve manufacturing has the 
poten�al to dras�cally reduce the cost and �me needed to build 
cri�cal components in space. These collabora�ons fuel Orbital 
Composites' growth and posi�on the company as a leader in 
shaping the future of space infrastructure.

Another of the groundbreaking innova�ons Nielsen discussed 
during the interview was the poten�al for space-based solar 
power. S�ll, in its infancy, this technology could one day 
provide limitless clean energy to Earth, dras�cally reducing 
our reliance on fossil fuels. Orbital Composites is already 
working on technologies to support this future, such as 
developing advanced solar power collectors and transmission 
systems.

Nielsen’s vision extends beyond Earth, seeing space as the 
ul�mate fron�er for resource acquisi�on. He envisions a 
future where humanity mines asteroids for raw materials like 
carbon and aluminum—materials that could be used to print 
new tools, machinery, and even en�re structures in space. In 
this way, Orbital Composites’ work is advancing space 
explora�on and pioneering new energy produc�on methods 
that could help solve some of humanity's biggest challenges.

A par�cularly thought-provoking sec�on of the interview 
revolved around the future of compu�ng. Nielsen discussed 
the poten�al for quantum compu�ng systems housed on the 
moon, where they could operate with minimal energy 
requirements and no need for cooling, thanks to the vacuum 
of space. “Turn the moon into a giant computer,” Nielsen 
suggested, explaining that the unique proper�es of space 
make it an ideal loca�on for large-scale compu�ng 
infrastructure.

In this same way, he views the future of 
space-based manufacturing. Orbital Composites is 
already working on small, portable factories that 
can be launched into space to build drones and 
other materials directly in orbit. These self-suffi-
cient systems, powered by innova�ons in 3D 
prin�ng technology, promise to change how we 
think about produc�on by minimizing the need for 
Earth-based resources and labor.

One of the most compelling aspects of Nielsen’s 
vision is his focus on sustainability, not just as a 
buzzword but as a prac�cal necessity for the 
future of space explora�on. According to Nielsen, 
space explora�on requires us to rethink the en�re 
lifecycle of materials. “If I print something with 
100 pounds of material, I should be able to reprint 
with 98 pounds when I’m done,” he explained.

This idea of con�nuous reuse and recycling is key 
to making space explora�on economically viable. It 
represents a broader philosophy that could 
reshape how we think about resource use on 
Earth. Nielsen envisions a future where once-used 
materials are repurposed endlessly, cu�ng down 
on waste and opening up new possibili�es for 
sustainability.

Moreover, this vision �es into the concept of 
“space stewardship”—or, as Nielsen playfully calls 
it, “space piracy.” By reclaiming and repurposing 
defunct satellites and other space debris, Orbital 
Composites is exploring ways to clean up space 
while simultaneously building new infrastructure 
from recycled materials



CHALLENGES AND 
THE ROAD AHEAD

to func�on in extreme environments, like space, where tradi-
�onal factories would be impossible.

Orbital Composites is also looking at how to extend this facto-
ry-first mindset to other sectors, including the U.S. Space Force, 
where the company is working on drone systems funded by the 
military. These drones could serve defense and commercial 
sectors, with advanced capabili�es to manufacture 
components for satellites, spacecra�, or future lunar bases.

A defining theme in Cole Nielsen’s vision is sustainability—not 
just on Earth, but in space. “If we could design a circular 
economic system in space, we would fundamentally change 
how we think about resources,” Nielsen asserts. Orbital Com-
posites is ac�vely working toward this by developing technolo-
gy that recycles materials in space, reusing them to create new 
structures or repair satellites, thereby reducing the need to 
launch new resources from Earth.

DISRUPTING TRADITIONAL 
MANUFACTURING: 
THE FACTORY OF THE 
FUTURE SPACE-BASED SUSTAINABILITY:

 A NEW INDUSTRIAL MODEL

This vision of a moon-based data center 
underscores Nielsen’s broader belief that space is 
not just a place for explora�on but a new fron�er 
for industry, technology, and infrastructure 
development. He predicts that space-based
compu�ng could become vital to managing data, 
running AI systems, and powering the global 
economy within the next few decades

Despite the incredible promise of these 
technologies, Nielsen is clear-eyed about the 
challenges that remain. The path forward is com-
plex, from the technical difficul�es of 3D prin�ng 
in space to the logis�cal hurdles of launching 
factories into orbit. However, it’s precisely this kind 
of complexity that drives innovators like Nielsen 
and companies like Orbital Composites to push the 
boundaries of what’s possible.

Reflec�ng on his journey, Nielsen thinks that he 
has posi�oned Orbital Composites as a leader in 
space-based manufacturing. Nielsen’s focus is not 
merely on making the next big technological leap 
but on fundamentally transforming how we 
approach industrializa�on in space—something 
that will have profound implica�ons for both space 
explora�on and terrestrial industries in the future.

One of the most revolu�onary aspects of Orbital 
Composites’ work is its emphasis on addi�ve 
manufacturing, specifically 3D prin�ng, for space 
applica�ons. Nielsen sees this as a way to reduce 
costs and complexity in space missions and as a 
transforma�ve shi� redefining what factories can 
be. "It’s harder to build the factory than it is to 
build the products the factory produces," Nielsen 
explains, emphasizing that the goal isn’t just to 
design machines but to create new ways of 
construc�ng complex technologies.

For example, while many companies focus on 
building drones, Orbital Composites has honed in 
on crea�ng drone factories—self-sufficient, auto-
mated manufacturing systems that can operate in 
space. By mastering materials such as carbon fiber, 
copper, and plas�cs, Nielsen and his team are 
paving the way for these technologies.



This innova�on would allow 
smartphones to connect direct-
ly to satellites, bypassing tradi-
�onal cellular networks and 
providing connec�vity in even 
the world's most remote areas. 
For Nielsen, the implica�ons of 
this technology are vast, not 
just for consumers but for 
businesses and governments 
that rely on robust communica-
�on infrastructures.

Nielsen also passionately 
discusses the future of robo�cs 
and ar�ficial intelligence in 
space. He believes that combin-
ing AI-driven manufacturing 
and autonomous robo�cs will 
create fully automated facto-
ries in space.

These factories will be capable 
of building everything from 
satellites to space sta�ons, 
significantly reducing the costs 
and risks associated with space 
explora�on. 

At Orbital Composites, Cole 
Nielsen fosters an environment 
where thinking outside the box 
is not just encouraged—it’s 
essen�al. 

This closed-loop system would mimic the cycles of nature, where 
nothing is wasted and everything is reused. For example, Nielsen 
describes how con�nuous fiber technology allows his team to create 
materials that can be re-spooled and reused, significantly reducing 
waste. This is cri�cal not only for long-term space missions, such as 
those aiming for Mars, but also for maintaining and repairing space 
infrastructure like satellites and space sta�ons.

Addi�onally, by u�lizing dead satellites and other space debris as raw 
materials, Orbital Composites sets the stage for what Nielsen calls 
“space stewardship.” He jokes about space piracy—reclaiming these 
defunct satellites and turning them into new resources— but the 
underlying message is clear: the future of space manufacturing will 
depend on how well we manage and repurpose exis�ng resources

One of the most remarkable aspects of Cole Nielsen’s leadership is 
his ability to foster collabora�ons across industries and con�nents. 
For instance, his work with Axiom Space is focused on developing 
private space sta�ons, a cri�cal step in crea�ng a sustainable in-space 
economy. These space sta�ons are not merely scien�fic outposts but 
are envisioned as commercial hubs for manufacturing, research, and 
energy produc�on.

Nielsen’s collabora�ons with the U.S. Space Force further underscore 
his company's strategic importance in defense. By leveraging 
advanced manufacturing techniques for drone produc�on and satel-
lite components, Orbital Composites is helping to secure a foothold in 
the rapidly growing space defense industry.

Yet, despite these high-profile partnerships, Nielsen remains ground-
ed in his mission to push boundaries. His focus on open-source 
collabora�on within the space and materials science communi�es 
highlights his commitment to sharing knowledge and ensuring that 
Orbital Composites’ innova�ons benefit the broader technological 
ecosystem.

Nielsen's response was as expansive as his work when asked about the 
future. He sees the next genera�on of space-based technologies evolv-
ing around several key trends. One of the most significant is the shi� 
toward space-based solar power, a technology that could revolu�onize 
energy produc�on on Earth. By placing solar collectors in space, where 
they can con�nuously generate power without the interference of 
Earth’s atmosphere, Nielsen envisions a future where energy can be 
beamed back to Earth, providing a clean, nearly limitless power source

Another key trend Nielsen is excited about is satellite-to-smartphone 
technology, which can poten�ally disrupt global communica�on 
systems

A GLIMPSE INTO THE FUTURE:
KEY TRENDS IN SPACE INNOVATION

COLLABORATION WITH GLOBAL 
SPACE AGENCIES AND INDUSTRIES

ENGAGING HIS 
TEAM: THINKING 
BEYOND 
TRADITIONAL 
ENGINEERING 
PRACTICES



LESSONS FROM THE "BRAIN
TRUST": BALANCING VISION
WITH BUSINESS ACUMEN

The freedom to explore unconven�onal ideas 
is balanced with a deep understanding of 
prac�cality. Nielsen constantly reminds his 
team that while crea�vity is essen�al, the final 
product must s�ll meet the rigorous func�on-
ality and profitability demands of Earth-based 
and space applica�ons.

Cole Nielsen’s early exposure to technology 
and innova�on came from his forma�ve years 
in the Silicon Valley ecosystem. As a teenager, 
he was part of a group he fondly refers to as 
the "Brain Trust"—a collec�on of young inno-
vators who had the rare opportunity to be 
mentored by some of the brightest minds of 
the early tech revolu�on. In the 1990s and 
early 2000s, Silicon Valley was a hotbed of 
groundbreaking innova�on, par�cularly in 
developing the internet, so�ware pla�orms, 
and telecommunica�ons. For Nielsen and his 
peers, it was a transforma�ve experience.

“We were like sponges,” Nielsen recalls in the inter-
view, “absorbing everything from these pioneers 
who were literally building the internet, cloud com-
pu�ng, and the earliest forms of AI. They weren’t 
just teaching us how to build things—they were 
teaching us how to think about the future”.

These mentors weren’t just seasoned professionals; 
they were the very people who laid the groundwork 
for much of today’s technological infrastructure. 
They had a vision not just for the products they 
were building but for how those technologies could 
shape society. “I remember mee�ng people who had 
worked on the ARPANET, and they were talking 
about this idea of a global network of computers,” 
Nielsen says. “At the �me, it sounded like science 
fic�on. But there they were, showing us the very 
blueprints of what would become the internet as we 
know it today”.

One of the key lessons Nielsen learned from these 
mentors was the importance of crea�ng ground-
breaking technologies and ensuring he reaped the 
financial rewards of his work.

Nielsen explains that tradi�onal engineering prac-
�ces o�en limit crea�vity, and his goal is to break 
through these barriers. "If every company in the 
world had to take back whatever they make," 
Nielsen states, "you would have a very different 
scenario." This mindset is founda�onal to the 
innova�ve culture he cul�vates within his team, 
where the challenge is not just to create new 
technologies but to rethink the en�re lifecycle of a 
product from concep�on to deconstruc�on.

Nielsen encourages his engineers, some as young 
as 17, to view materials, manufacturing processes, 
and even failures as integral parts of discovery. His 
approach involves having his team build something, 
then take it apart and build it again—constantly 
refining and learning from each itera�on. “Every 
step forward we take is built on a hundred small 
failures,” Nielsen explains, emphasizing that 
embracing failure is key to finding breakthroughs. 
By challenging tradi�onal methods and adop�ng a 
fresh framework for thinking, his team is unafraid 
to experiment and innovate, which has led to 
Orbital Composites’ most significant advancements



“I saw these innovators who were brilliant in 
their vision and their ability to bring these 
technologies to the world, but many of them 
never saw the full financial rewards of their 
efforts,” he explains. “That was a wake-up call 
for me. It wasn’t enough to just be innova-
�ve—I had to educate myself on how to turn 
those innova�ons into a profitable business 
so I wouldn’t fall into the same trap.” Watch-
ing these pioneers navigate the complex 
world of technology and business inspired 
Nielsen to approach his career with both 
visionary thinking and prac�cal business 
acumen

The Brain Trust was not just a theore�cal 
exercise in imagining the future but a 
hands-on educa�on in entrepreneurship. “We 
were given access to cu�ng-edge technolo-
gies, and we were pushed to figure out how 
to apply them in commercially viable ways,” 
Nielsen recalls. "It wasn’t enough to invent 
something cool—we had to understand how 
to build a business around it."

One of Nielsen’s favorite stories from that 
�me involves a mentor who worked on one of 
the earliest forms of cloud compu�ng. “He sat 
us down and said,

‘This is going to change the world—people are going to access 
compu�ng power over the internet, and it’s going to make 
so�ware more powerful than we ever imagined.’ At the �me, it 
seemed impossible, but the guy was right. Watching that idea 
become a mul�-billion-dollar industry was like a masterclass in 
innova�on and execu�on.

This combina�on of visionary thinking and business savvy is 
something Nielsen carries with him to this day. His experience 
in the Brain Trust shaped his understanding of how to take big, 
bold ideas and turn them into sustainable ventures—a skill that 
has been crucial in the success of Orbital Composites. “You can 
have the most innova�ve technology in the world, but if you 
can’t run a business around it, that technology will never see 
the light of day,” he reflects.

Silicon Valley wasn’t just a place for innova�on—it was a 
culture of mentorship, collabora�on, and relentless pursuit of 
the future. Here, Nielsen learned the power of thinking big and 
the importance of grounding those ideas in a prac�cal 
framework.



ENTREPRENEURIAL
INSIGHTS: A ROADMAP
FOR THE FUTURE

CHALLENGES OF A VISIONARY:
OVERCOMING THE OBSTACLES
OF INNOVATION

“Those early experiences were cri�cal in 
helping me understand that innova�on is only 
half the ba�le. The other half is figuring out 
how to make it work in the real world, and 
that’s where most visionary ideas fall short. 
You need both to succeed,” Nielsen says.

Cole Nielsen’s entrepreneurial philosophy is 
rooted in his belief that true innova�on 
comes from challenging exis�ng paradigms. 
“If you’re not asking how to get 10 �mes 
more than you’ve ever had, you’re not really 
a startup,” he explains. His relentless drive for 
more efficiency, innova�on, and impact is at 
the heart of his leadership style.

In Nielsen’s view, entrepreneurship is not just 
about crea�ng a great product or service; it ’s 
about crea�ng an en�rely new market or 
redefining an exis�ng one. For him, the entre-
preneurial journey combines risk-taking, 
crea�vity, and a willingness to embrace 
uncertainty. He encourages other entrepre-
neurs to push the boundaries of what is 
possible, even if it means venturing into 
uncharted territory. This is especially true in 
the space industry, where the risks are high, 
but the poten�al rewards are astronomical.

Nielsen’s advice for aspiring entrepreneurs is 
simple: “Start by solving a problem that no 
one else is willing to touch, and then figure 
out how to turn that solu�on into a sustain-
able business model.” He believes the future 
belongs to those willing to think big and take 
bold ac�ons, and he encourages others to 
pursue their visions with tenacity 
and passion.

Despite his many successes, Cole Nielsen has faced 
significant challenges as a visionary tech innovator. 
One of the most cri�cal hurdles has been naviga�ng 
the complexi�es of working in an industry where 
technology o�en outpaces market readiness. “We’re 
building things that won’t be fully appreciated for 
another 10 or 20 years,” he notes. This has required 
a delicate balance between pushing the envelope 
and ensuring that the company remains profitable in 
the present.

Another challenge has been managing the enormous 
capital required for space-based projects. While 
Orbital Composites has secured mul�ple contracts 
with organiza�ons like NASA and the U.S. Space 
Force, Nielsen admits that raising funds for highly 
specula�ve ventures can be difficult. "Investors want 
to see results, but the kind of results we’re working 
towards don’t happen overnight," he explains. His 
solu�on has focused on building strategic partner-
ships and diversifying revenue streams, allowing 
Orbital Composites to remain agile while pursuing 
long-term goals.

Nielsen also candidly discusses the personal chal-
lenges of being a visionary in a field as demanding as 
space technology. The pressure to constantly inno-
vate, lead a growing team, and manage complex 
projects can be overwhelming. 



Cole Nielsen’s work at Orbital 
Composites is a testament to 
the power of visionary thinking 
and entrepreneurial spirit. 
Through his leadership, Orbital 
Composites is shaping the 
future of space-based manufac-
turing and redefining how we 
think about sustainability, 
resource management, and 
innova�on. His predic�ons for 
the next 10-20 years highlight 
the transforma�ve poten�al of 
space technology, and his 
journey offers invaluable 
lessons for aspiring entrepre-
neurs and seasoned leaders 
alike. As Nielsen con�nues to 
push the boundaries of what is 
possible, his impact on the 
future of technology and space 
explora�on will be felt for 
genera�ons to come.

FIVE PREDICTIONS FOR THE NEXT
10-20 YEARS

However, he draws strength from his passion for space explora�on and 
his belief that the work he and his team are doing will have a las�ng 
impact on humanity's future.

When asked about his predic�ons for the future, Cole Nielsen offers a 
bold and thought-provoking vision for the next two decades. Here are 
his top five predic�ons:

    Space-Based Manufacturing Will Become Commonplace: Nielsen 
believes that in the next 10 to 20 years, space-based manufacturing 
will transi�on from a niche industry to a standard prac�ce. Companies 
will no longer be constrained by the limita�ons of Earth-based facto-
ries, and products ranging from satellites to medical equipment will 
be manufactured in space.

2. Asteroid Mining Will Revolu�onize Resource Management: The 
concept of asteroid mining, which is currently in its infancy, will take 
off in the next two decades. Nielsen predicts that asteroid mining will 
provide Earth with a nearly limitless supply of valuable resources like 
rare metals and minerals, reducing the environmental strain of terres-
trial mining and poten�ally crashing the market prices of these 
elements.

3. Satellite-to-Smartphone Technology Will Disrupt Telecommunica-
�ons: Nielsen foresees a significant shi� in global telecommunica�ons, 
with satellite-to-smartphone technology elimina�ng the need for 
tradi�onal cellular networks. This advancement will make connec�vity 
available to even the world's most remote regions, fundamentally 
changing communica�on.

4. Quantum Compu�ng Will Integrate with Space-Based Systems: 
Quantum compu�ng, already a burgeoning field, will integrate with 
space-based systems to handle the enormous computa�onal loads 
required for space explora�on and AI-driven tasks. Nielsen predicts 
that within 20 years, quantum communica�on will reduce latency to 
near-zero, enabling instantaneous data transfer between Earth and 
space.

5. Space Will Become the New Fron�er for Energy Produc�on: 
Space-based solar power will become a key player in global energy 
markets. By placing solar panels in orbit, humanity can harness the 
sun’s energy without interfering with Earth’s atmosphere, providing a 
clean and nearly infinite energy source. Nielsen envisions en�re ci�es 
being powered by space-based energy systems within the next 20 
years.
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