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                                                                     Presents

The great entrepreneurs riff on the technology innovations
that are shaping life on planet Earth—and beyond

W
elcome to Moonshots! The term “moonshot,” of course, has its genesis in the Apollo program—the daring endeavor 

that involved not only a highly volatile mixture of fuels to get it off the ground, but the equally volatile combination of 

technologies, engineering, basic science, politics, and economics required to bring it to fruition. Such endeavors are, 

at the outset, inherently difficult, unproven, risky, and even audacious—perhaps at times outrageously so—but they also carry 

tremendous potential for changing the world and moving humanity forward. 

Google X, the semi-secret R&D wing, has adopted the term to define their modus operandi in developing and de-risking ear-

ly-stage ideas, with a view to parlaying them into solutions that solve real problems. “We look for the intersection of a big problem, a 

radical solution, and breakthrough technology,” their statement begins. “We start with a large problem in the world that if solved could 

improve the lives of millions or even billions of people. Then we propose a radical solution that sounds impossible today, almost like 

science fiction. Lastly, we look for a technology breakthrough that exists today; this gives us the necessary hope that the solution 

we’re looking for is possible, even if its final form is five to ten years away and obscured over the horizon.”

To such ends—and to reaching such horizons—the ideas offered in this special series are seeds—seeds in search of fertile 

ground. When those seeds are properly sown, watered, and exposed to sunlight, they stand a good chance of bearing fruit. But 

those same seeds—the ideas and elements that make up the entrepreneurial mindset—often lie dormant as mere potential 

until they are activated.

It’s the activation part of the equation that we’re concerned with here on the Moonshots stage. That’s why we’ve invited the world’s 

great technology entrepreneurs to share the fascinating ways they harness innovations as they work to transmute the big problems 

challenging humanity into equally big solutions. 

As Naveen Jain points out in the inaugural edition of this series, “We are living in the most innovative decade in human history.” We 

are indeed witnessing in our day a Cambrian explosion of new technologies, which translates into corresponding and exponentially 

growing opportunities for innovation. And when entrepreneurs discover ways of combining these technologies to synthesize new 

and useful solutions, opportunities multiply again. 

Our tagline at Technica Curiosa is “Unleashing Your Potential to Change the World.” We strive to do that by presenting valuable 

content designed to inform, enlighten, inspire, and advance practical knowledge. Equally important, because we know that innova-

tion comes from connecting disparate and non-obvious dots, we endeavor to cross-pollinate big ideas across disciplines in relevant 

and stimulating ways. And that’s because, as our guests will show time and time again, innovation doesn’t take place so much within 

disciplines as it does at the intersections and boundaries between them. 

This is the big idea we’ll amplify through the voices of its master practitioners—the world’s great technology entrepreneurs. We 

hope you’ll find their insights to be as inspiring as we have.

John Schroeter, Publisher

www.technicacuriosa.com  |  Copyright © 2017 John August Media, LLC

http://technicacuriosa.com
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T
here’s no question about it: we are living in the most innovative decade in human 

history. And I believe the next ten years will fundamentally change the trajectory of 

how humanity lives. There has never been an era where so many astounding tech-

nologies are converging at the same time. When you have an exponential coming 

together of such potentials, you can be sure that every industry is going to be changed, if not 

completely disrupted. Consequently, today’s Ubers are going to be tomorrow’s Kodaks. In fact, we 

can be certain that half of the fortune 500 companies will not even be around in the next 15 years. 

I cite Uber as an example, because they have, in their own right, been a huge disrupter of  the status 
quo. But even a company like Uber that may have a lead today will inevitably become obsolete in the 
near future, because a new set of  technologies is going to come along to replace it. 

We’re starting to catch a glimpse of  this happening already. Uber’s valuation went from zero to 
$65 billion in just five years. In the next five years, they may go from $65 billion back to zero. And 
that may be before they’ve even had an opportunity to become a public company. The reason for 
this is that the technological shift that allowed Uber to go from zero to $65 billion is no different 
than the next seismic shift that will take them back down to zero: 
new technologies are emerging and new leaders are going to come 
along. And anytime a king dies, everybody gets a fair shot at be-
coming the next king. 

What does this mean to the entrepreneur? It means the cyclical 
nature of  technology yields a never-ending stream of  opportuni-
ties. Is someone ahead of  you? Don’t worry about: you’ll have the 
chance to overtake them in five years. It doesn’t matter what market 
you choose, you can always disrupt the current market leader. 

Consider what’s happening in the automotive industry with the 
advent of  self-driving cars. It doesn’t take a lot of  imagination to see how this technology will impact 
the automotive economy. It’s quite possible that in the near future, you may never even have to own a 
car, because any car could potentially be available to you—whatever car you want, wherever you want 
it, whenever you want it—on demand. That means when you go out on a date with your girlfriend, 
you can request a Ferrari. When you take a road trip with the family, you can order up a Tesla. Think 
about how this will alter the concept of  ownership when cars otherwise sit idle 90% of  the time. 

Opportunities for disruption abound in this environment, especially when you begin to imagine 
how the dominoes will fall. Today, cars sit in parking lots and in garages of  high-rise buildings. If  cars 
are no longer idle, but circulating with demand, then all these parking lots can be developed into real 
estate for affordable housing. Which tips the real estate domino. And with the rise of  telecommuting, 

“The cyclical nature

of technology yields a

never-ending stream

of opportunities.”
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people will no longer have to live close to their work. Distance won’t matter, because you could be 
holographically present anywhere. These trends are already starting to disrupt the real estate industry. 

But we’re just getting started. A not-too-distant goal of  self-driving cars is the possibility of  a ze-
ro-accident future. What happens to the automobile insurance industry when there are no more acci-
dents? How will the life insurance industry be impacted when self-driving cars eliminate 35,000 road 
fatalities every year in the U.S. alone? And with Nearly 20,000 patients in the U.S. receiving organ 
donations—many of  which are sourced by road fatalities—how many lives will be lost as a result of  
those zero-accident cars? 

All of  these issues are the consequence of  just one innovation: the self-driving car. Now, combine 
a slew of  similar technologies and you can start to see how many other industries are going to be dis-
rupted in just the same ways. I’d venture to say that no industry will be immune to such disruptions. 

In this edition of  Moonshots, I’ll take you through just five examples of  technology areas that are ripe 
for disruption: technology leadership, space exploration, energy, healthcare—and most importantly, 
you. I say “most importantly,” because it is you, the entrepreneur, who will lead the world through the 
innovations that you’ll exploit to help move humanity forward. 

Are you ready?

$362.5b $571.4b

$348.5b $530.6b

$279.0b $445.5b

$230.9b $362.4b

$325.9b $356.0b

$203.5b $355.6b

Exxon Mobil

General Electric

Microsoft

Citigroup

BP

Royal Dutch Shell

TECH                OIL/ENERGY                FINANCIAL SERVICES                CONGLOMERATE

Apple

Alphabet

Microsoft

Amazon

ExxonMobil

Facebook

2006 2016*

The Age of Tech
Market capitalization of the world’s most valuable public companies

* As of August 1, 2016.
Sources: Yahoo! Finance, Forbes

In just ten years, the makeup of the world’s most valuable companies has undergone a
radical shift as the tech sector has surged. How will this graph look in another ten years? 



5

C
h

a
p

te
r

Disrupting the World Order
Entrepreneurs—the Next Superpower?
I believe the next set of  superpowers is most likely to be entrepreneurs, not the nation states. For 
example, while the nation states have backed off investing in space exploration, entrepreneurs have 
stepped up and closed the gap. The 
nation states are going to continue 
to lose power to influence where 
the world is headed, and the entre-
preneurs are going to take that lead. 
One reason among many is that en-
trepreneurs will always win against 
government initiatives, because they 
are nimble and better able to create 
sustainable commercial enterprises, 
and therefore able to succeed in the 
long term. 

Look no further than Elon Musk, 
Jeff Bezos, and Richard Branson for 
evidence of  this shift. They’re mov-
ing space exploration forward in 
ways that NASA or ESA will never 
be able to accomplish. These are entrepreneurs who are not waiting on the government to solve prob-
lems or address the things that they care about. 

At my company Moon Express, when we land our lunar module on the moon later this year, we 
will actually become the first private company ever to achieve that feat. If  we waited on NASA, none 
of  this would be happening. And our endeavor is likewise enabled by the efforts of  countless other 
entrepreneurs, like Peter Beck of  Rocket Lab, whose 
low-cost Electron rocket will launch our robotic MX-
1E lunar lander. 

NASA has been building rockets for 60 years, but 
they’ve never bothered to build a reusable or otherwise 
economical rocket. Moreover, you can be sure that the 
management styles practiced at NASA and those of  the 
likes of  Elon Musk’s SpaceX bear little resemblance 
to one another. They’re two very different animals with 
very different objectives. That’s not to say that we don’t 
stand on the shoulders of  giants, but we’ve entered a 

1

Rocket Lab’s low-cost rocket technologies are paving
the way for the commercialization of space.

“Entrepreneurs will always

win against government initia-

tives, because they are nimble

and better able to create sustain-

able commercial enterprises.”

http://www.moonexpress.com
https://www.rocketlabusa.com
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new era. It is the entrepreneurs now, not the nation states, 
who are paving the way for commercializing space travel and 
exploiting its unimaginable resources to solve the many prob-
lems facing humankind. 

And you don’t have to be a rocket scientist to do it. 

The Rise of the Non-expert
I have never started two companies in the same industry, ever. 
Infospace, Viome, Intelius, TalentWise—and now Moon Ex-
press—are quite dissimilar. Every company I have started was 
in a different industry for a very simple reason. My belief  is 
that once you become good at an industry, you can only im-
prove it incrementally. You can never disrupt it. Disruption 
happens when someone who has no idea about your industry 
begins to challenge the foundations of  everything that the ex-
perts have taken for granted. That is where the disruption happens. It’s not about thinking outside 
the box, it is thinking in a different box. It means applying the knowledge and skill gained in one 
industry and applying it to completely different industry. 

I’m a member of  the Board of  Trustees at X PRIZE. If  there’s one thing I’ve learned, it’s that X 
PRIZEs are won by non-experts. Why is that? It’s because they don’t know what not to try. They’ll 
try things that everyone else in a particular industry assumes will not work. And maybe it didn’t work 
ten years ago. But in terms of  technology, ten years is a long time. Things change. Consequently, an 
organization’s legacy knowledge actually becomes a liability—a competitive weakness that makes 
them an easy mark for obsolescence. 

“Disruption happens 

when someone who has

no idea about your indus-

try begins to challenge

the foundations of every-

thing that the experts

have taken for granted.”

An organization’s

legacy knowledge

actually becomes a

liability—a competitive

weakness that makes

them an easy mark

for obsolescence. 
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Disrupting the Space Economy
The High Cost of Space Travel Comes Down to Earth
The cost of  the Apollo program, in today’s dollars, was well in excess of  $100 billion, and it employed 
some 400,000 people through more than 20,000 industrial firms and universities. In contrast, con-
sider today that the iPhone is more powerful than the computers that landed man on the moon. Now, 
the iPhone won’t get you to the moon (yet) but the innovations that are making the iPhone cheaper, 
smarter, and more powerful—and everything that is making the self-driving car possible—are the 
same kinds of  innovations that 
will make space exploration ac-
cessible and affordable. They 
will, in fact, enable the democ-
ratization of  space for the ben-
efit of  humanity.

Elon Musk brought the 
cost of  the rocket from $200 
- $300 million down to $60 - 
$70 million by using vertically 
integrated technologies. The 
rockets are not only becoming 
less and less expensive, they’re 
becoming more and more ver-
satile. The rocket that Moon 
Express will use to get our 
lander to the moon will costs 
us under $5 million! And I 
know that the people who are 
creating these rockets will soon 
be building them for a $1 mil-
lion, and before long, tens of  thousands of  dollars. 

As a result of  the myriad innovations that are making these cost reductions possible, our mission 
to the moon is going to cost, on a marginal basis, well under $10 million. The reason we are able to 
do that is because we are thinking like software engineers, not rocket scientists. 

Everyone who has ever contemplated going to the moon always assumes you need a massive rocket 
to get you there. But it’s not true. Likewise, good software is never written as a monolithic whole. 
It’s built with modules, each of  which performs a specific and compact function. These modules can 
then be assembled like Legos into larger programs. They can be swapped out, upgraded, replaced. It 
doesn’t matter how big the problem or dream may be if  you can slice it into smaller, manageable tasks 
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Autonomous vehicles promise to disrupt far more than the automotive industry.
Photo: Graham Walzer/Bloomberg/Getty Images
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that you can execute with relative ease. 
Likewise, we’ve broken our lunar mission into smaller 

pieces that actually enable us to do more with less. Let me 
explain. Our initial thought was to use a rocket that can take 
us into a geosynchronous orbit, and then deploy a smaller 
propulsion system that would take our lander out of  that 
orbit, using the fuel savings to complete the journey to the 
moon. But then we realized that we could break it down 
even further. What if  we only needed the rocket to get us 
to low earth orbit, which costs only $4 million, versus the 
$70 million we’d have to spend with SpaceX to get us into 
geosynchronous orbit? In that case, our lander itself  could 
have a booster built into it and the booster could take us to 
geosynchronous orbit and ultimately all the way to the moon. That’s exactly what we’re doing. The 
craft will make several elliptical orbits around the Earth, moving into a higher orbit on each pass 
around the planet. Once its orbit is high enough, the moon’s gravity will take over and our lander 
will do a burn to transfer to lunar orbit before navigating the soft landing. And we will accomplish 
all this for less than $10 million.

As we start to develop fully reusable rockets, the cost of  going to space really becomes, then, on a 
marginal basis, the cost of  the fuel. And we know that 93% of  the weight of  the rocket is the fuel. That 
means quite literally for every drop of  fuel you have to carry, you have to carry another drop of  fuel. 
Imagine if  you didn’t have to carry all the fuel from planet Earth, and could instead refuel in low earth 
orbit, or geosynchronous orbit, or the lunar orbit for deeper space missions. Now it’s just a matter of  
docking with fuel depots along the way. At that point, the cost of  accessing space becomes really cheap. 

Now, if  you step back and look at the space economy, there really are a lot of  parallels be-
tween it and the Internet economy. In the Internet 
economy, there are three types of  companies that 
were built: the companies that built the fiber, the 
companies that provided the last mile solution, and 
finally, the companies that built the applications on 
top of  it all. In the space world, the rockets are the 
fiber, the landers are the last mile solutions, and the 
applications—well, we can only imagine. And just 
imagine! They’ll be the lunar equivalents of  Google 
and Facebook and snapchat. 

When we’re able to connect with people living on 
the moon, the moon will no longer be just a distant 
orb; it will become our eighth continent—and one 
that happens to be extremely rich in natural resources. 
One day, when we are able to make space accessible, we 
will have moved humanity forward by simply making 
us a multi-planetary society. And it’s the entrepreneurs 
who will do it. 

“It doesn’t matter how 

big the problem or dream 

may be if you can slice it 

into smaller, manageable 

tasks that you can exe-

cute with relative ease.”

“In the space world,

the rockets are the fiber,

the landers are the last 

mile solutions, and the

applications—well, we 

can only imagine. And

just imagine! They’ll

be the lunar equivalents

of Google and Facebook

and snapchat.”

https://en.wikipedia.org/wiki/Geosynchronous_orbit
https://en.wikipedia.org/wiki/Low_Earth_orbit
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There was a tremendous

spirit of optimism and great

excitement around the

planting of the American

flag on the surface of the

moon. But this shouldn’t

be just an American dream.

I would love to see the American 

dream become a global dream. 
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Disrupting Energy
Moving from Scarcity to Abundance
How do we create an abundance of  food? How do we create an abundance of  land? Of  fresh water? 
Now this may sound bold, if  not ridiculous, but what if  we could believe that world peace is actually 
possible? I believe it is possible, because what is it that we fight over? We fight over land, we fight over 
water, and over energy. But all we have to do is look up. All those things are in abundance in space. We 
are but a tiny pale blue dot in our own galaxy. And there are billions of  galaxies in our universe. So 
where is this scarcity of  land? It’s only scarce because in our mindset, we believe it is not possible to live 
on the moon or Mars or Jupiter or Titan or Europa. But we know that technology changes everything. 

All we have to do is look back in history just 150 years, when the most valuable metal on Earth was 
… aluminum. It was so rare—or so they thought—that Napoleon III broke out the exotic aluminum 
utensils for his most honored guests. Second-rate guests had to settle for the gold cutlery. Even the 
Washington Monument is capped with this most precious of  materials, a brazen statement to the 
British that the Americans had “arrived.” The fact is aluminum is the most common metal of  all. 
More common than iron. But because it was so hard to process, it was, in that day, far more valuable 
than gold or silver. Technology—and entrepreneurs—changed all that. Scientists discovered that they 
could separate aluminum from its ore quite easily via a simple process called electrolysis, thus taking 
aluminum from rarity to abundance virtually overnight. Today we throw away aluminum cans. 

Now consider an element that truly is scarce on Earth: helium-3. The fact is, it is so rare that we’ll 
never be able to yield enough of  it here to leverage its massive energy-producing potential. Conse-
quently, people pay upwards of  $20,000 an ounce for it. Gold goes for a mere $1,200 per ounce. But 
guess what? There’s no shortage of  the stuff on the moon. 

The Moon—the “Persian Gulf”
of the Solar System
Our goal with Moon Express is to be the first private 
company to unlock the vast hidden resources on the 
moon—everything from magnesium to platinum to ti-
tanium to helium-3—and ultimately develop a space 
colony there to support mining operations, particularly 
for helium-3.

What’s so special about helium-3? 
Today, nuclear power plants rely upon a nuclear reac-

tion—fission—to produce heat, which turns water into 
steam, which in turn drives a turbine to produce elec-
tricity. The downside to this process is a nasty little by-
product called radioactive waste. In nuclear fusion, on the 

“Just 25 tons of helium-3 
could power the United States 
and Europe combined for a 
year! And with more than a 
million tons of the stuff on the 
moon, we could keep up this 
pace for 40,000 years.”
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other hand, hydrogen isotopes are used as the fuel, making use of  the same energy source that fuels the 
sun. Best of  all, it is not radioactive: in fusion, there are no neutrons generated as a reaction product, 
and consequently, it produces no nuclear waste. Not only is it clean, it is astoundingly efficient. 

Imagine replacing a coal train more than a kilometer long, loaded with 5,000 tons of  coal, with 
just 40 grams of  helium-3. Just 25 tons of  helium-3 could power the United States and Europe 
combined for a year! And with more than a million tons of  the stuff on the moon, we could keep up 
this pace for 40,000 years. Energy problem solved. But this brings us back to the conflicting notions 
of  abundance and scarcity, and how technology can completely disrupt the balance.

Thank Earth’s magnetic field for helium-3’s scarcity. Helium-3 is emitted by the sun and scattered 
throughout our Solar System by the solar winds. That wind, however, is repelled by the Earth’s mag-
netic field; only a tiny amount of  He-3 makes it through our atmosphere in the form of  cosmic dust. 
The moon, however, has a weak magnetic field and no atmosphere. That makes it a fertile receptor 
of  everything the solar wind blows its way, hence the massive deposits of  helium-3. All that remains 
is mining it and transporting it to Earth.  

The good news is that the mining technology and knowhow already exists, and of  course, robotic ma-
chines would perform the work. The processes involved in separating helium-3 from its ore are equally 
straightforward, and easily and economically accomplished. In fact, one analyst suggested that the total 
investment would be comparable to building a major transcontinental pipeline—but one with a vastly 
more productive payback. And we’d get a permanent lunar base in the bargain—a base that could serve 
every need from resupply to launches to training to unimagined potentials for scientific discovery. 

What’s more, the moon has massive amounts of  water locked up in ice that cannot only be used in 
the production of  rocket fuel (water being composed of  hydrogen and oxygen—rocket fuel’s essential 
ingredients), but provide crucial life support. Just like the bits that fuel the Internet economy, water 
is the oil for the space economy. 

I am thrilled that our children are getting to experience the same excitement that we witnessed in 
the 1960s with the Apollo program. There was a tremendous spirit of  optimism and great excite-
ment around the planting of  the American flag on the surface of  the moon. But this shouldn’t be just 
an American dream. I would love to see the American dream become a global dream. 

Entrepreneurs don’t have boundaries. Entrepreneurs work with everyone who believes in them, who 
believes in the cause. Moon Express is funded by entrepreneurs from all over the world—entrepre-
neurs from China, Russia, India, Germany, France. We all believe that this is possible and we all came 
together to make it happen. 

Capital is not patriotic. Capital 
goes where the opportunities are. 
Boundaries are created by politi-
cians for their own purposes. En-
trepreneurs don’t create boundaries. 
They expand them far beyond any 
visible horizon on Earth or beyond.

Artist rendering of helium-3
mining on the moon. Courtesy
of University of Wisconsin.
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Artist rendering of the MX-1E
lunar lander by Moon Express,
to be launched in late 2017.
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Disrupting Healthcare
Solving Health Issues Long Before
They Manifest as Symptoms
The things we’re seeing in energy and space are also occurring in health care. Healthcare is absolutely 
ripe for disruption. Look at what’s already happening with the Internet of  Things and your smart-
phone. Cheap and wearable biopotential sensors that connect to your phone monitor everything 
from your heart rate to your blood pressure, from your re-
spiratory status to your blood glucose levels. Consequently, 
we’re witnessing a massive trend in people taking health 
into their own hands. And it’s made possible by complete-
ly unrelated technology disruptions: the smartphone and 
the myriad low-cost sensors that comprise the Internet of  
Things. And the things that are making these technologies 
cheaper, smarter, and more powerful are exactly the same 
kinds of  technologies that will make health care affordable. 
We’re on the cusp of  a time when your cell phone will be 
able to diagnose what ails you better than a board-certified 
physician. 

The bigger picture here is that we could potentially cre-
ate a world where sickness becomes optional. And that is 
another moonshot that I am taking with a new venture 
called Viome. Our goal is to create a world where sickness 
is elective. The reason we believe it is possible is because 
at the end of  the day, our body is a biochemical entity. 
As such, it’s more an ecosystem than a single organism—an 
ecosystem made up of  microbial cells in community with our own cells. 

In human DNA, there are only about 20,000 protein-coding genes, whereas the microbes in our 
gut produce some 10 million genes. That’s a lot of  bioactivity that is not our own. Accordingly, 
research is increasingly pointing to the gut microbiome as the wellspring of  our wellbeing—and the 
source of  many of  our diseases. It turns out that Parkinson’s, for example, begins in the gut, not in 
the brain as previously thought. Therefore, prevention must begin in the gut. 90% of  serotonin is 
produced in the gut. Therefore prevention and treatment of  depression and anxiety must begin in 
the gut. Many conditions from allergies to autoimmune diseases are all related to the gut microbes. 
It’s remarkable, really.

A second and equally important observation is that the so-called First World diseases are not at 
all prevalent in India, China, or Africa. Could it be that many of  the things that we are doing in the 
developed countries are in fact killing the ecosystem of  our own bodies?

“The so-called First 

World diseases are not

at all prevalent in India,

China, or Africa. Could it

be that many of the things 

that we are doing in the 

developed countries are in 

fact killing the ecosystem

of our own bodies?”
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Think about this. When you take an antibiotic, it doesn’t just kill the pathogen that’s causing the 
infection, it kills all the bacteria in your gut. When you kill that bacteria, you’re killing the entire 
ecosystem. That means that the whole symbiotic relationship that nature created, where we feed the 
microbes and the microbes feed us, is disrupted; the vital nutrients the ecosystem creates are no lon-
ger available to the body, and you get sick. It is surprising to many that 70% of  our immune system 
resides in the gut lining. But that’s exactly where it ought to be: toxins enter the body through the 
mouth and are likewise exhaled. The point is, if  you don’t take care of  your gut, your gut won’t take 
care of  you. 

So where is this leading? What does this have to do with disrupting healthcare? For starters, the 
current medical system looks at health problems from the wrong end of  the scope. The entire system 
is geared toward treating the symptoms of  a problem. The opportunity for disruption lies in the pos-
sibility of  detecting and eliminating problems long before they have the opportunity to manifest as 
symptoms. That simple change in point of  view is both radical and empowering. In fact, it changes 
everything. 

Let me tell you how I came to this. 
While working with NASA and other national labs for Moon Express, I was exposed to the 

most amazing technologies, many of  which could be harnessed to benefit humanity. Yet there they 
were, just sitting, undeveloped and unused. It was mind-boggling. Each year, the U.S. government 
spends billions of  dollars in funding scientific research. When I realized that no one was working 

Viome is work-
ing to enable 
optimal wellness 
by unlocking the 
secrets of your 
body through 
technology 
licensed from
the Department
of Energy. 
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to exploit these innovations, I had my “eureka moment.” The 
technology that I am now commercializing within Viome is just 
one of  them.

To offer a little background, Los Alamos National Lab was 
tasked to quickly and accurately identify any pathogen that 
was present in the human body. It took many years and many 
millions of  dollars to understand and analyze the body at the 
molecular level. What they came up with was a system that ana-
lyzes the bodily fluids in a remarkable way that determines what 
pathogens are active and causing problems. In fact, it provides a 

complete view into everything that is going on inside the body. It occurred to me that we could apply 
this technology for wellness. If  we know what’s going on inside the body, then we can tweak it and 
keep people healthy—and particularly so when we apply deep learning to all the complex biological 
data. So I licensed the core technology and formed Viome. 

Once we obtain FDA approval, we’ll be able to diagnose every single disease, because we’ll know 
what is being expressed by every pathogen, and we’ll be able to see exactly what’s active in the body. It’s 
actually far more than a new spin on personalized medicine, because it’s really looking at your body 
at a molecular level. And because we’re testing our participants every month, we’re also generating 
longitudinal data, which means that if  an illness occurs over time, we will be able to find a predictive 
biomarker for it. In the context of  a disease like Alzheimer’s, we believe we’ll be able to detect it—and 
potentially cure it—20 years before the onset of  symptoms. Just think of  that disruption alone!

The point I am making is that these technologies are possible today, not someday. And when we 
start to understand our own bodies, imagine what will happen in a world where people don’t get sick. 
No longer will people be arguing about government-controlled healthcare: you’ll be able to control 
your own healthcare. And it will be affordable for all the same reasons that technology innovations 
drive costs down. 

Innovations in methodology also come into play. Take, 
for example, what’s happening in genetic sequencing—
another area that’s ripe for disruption. It takes a long time 
and costs a lot of  money to sequence one’s DNA. But 
the researchers at Los Alamos realized that instead of  
looking at the DNA for the information of  interest, they 
needed only to consider the RNA. If  the information 
of  interest is not being expressed, then we don’t really 
care. Secondly, 90% of  all the RNAs are concerned with 
housekeeping; we know exactly what they do. Removing 
them from the mix leaves us with only 10% to sequence. 
And when we do just that, we’re able to see everything 
that’s going on in the gut lining. So not only has the cost 
of  the thing come down by 90%, we are actually able 
to offer monthly testing at a consumer price point. It’s 
so exciting to think about what’s going to happen in the 
next ten years.

“The entire system is 

geared toward treating the 

symptoms of a problem. 

The opportunity for disrup-

tion lies in the possibility of 

detecting and eliminating 

problems long before they 

have the opportunity to 

manifest as symptoms.”

“We could

potentially create

a world where

sickness becomes

optional.”
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Disrupting Your Mindset
Taking your own Moonshot
Our hope is that the day we land our Moon Express module on the moon, it will become that sem-
inal event that is going to inspire every entrepreneur to find their own moonshot. They’ll start to 
believe that everything is possible. If  we, as a private company—a small group of  35 people—can 
accomplish such a dream, then what can you do? 

I always challenge the entrepreneurs I meet to do two things. Number one, dream so big that 
people will think you are crazy. As Niels Bohr said to fellow physicist Wolfgang Pauli, “We are all 
agreed that your theory is crazy. The question that divides us is 
whether it is crazy enough to have a chance of  being correct.” 
If  people don’t think you’re crazy, then you’re not thinking big. 
Unless, of  course, you really are crazy, and then all bets are off! 
Secondly, lose the fear of  failure. As an entrepreneur, you never 
fail; you pivot. If  you are shooting for the moon, you probably 
can actually land on it and solve problems. 

One of  the biggest impediments to operating in this way 
is that we have been conditioned to think and act from the 
standpoint of  scarcity. Once you change your mindset from 
one of  scarcity to a mindset of  abundance, you begin to think 
of  potentials and possibilities rather than the things that can’t 
be done. You’ll start to see the world in a very different way. 
It’s like the four minute mile problem. Nobody ran a mile in 
four minutes because nobody thought it was possible—until 
one person did it. And when he did, a year later 30 more 
people did it. 

In 1961, when President Kennedy committed the nation to landing a man on the moon by the 
end of  the decade, NASA did not even know whether such a mission was possible. But Kennedy was 
undeterred. He was focused entirely on future possibilities. In fact, he wanted to pursue this crazy 
dream because it was hard!

So what will you dare to dream? Will you dream about curing cancer? Will you dream about going 
to Mars? Or will you dream about creating an abundance of  energy, food, or water—or eliminating 
poverty altogether? When resources are in abundance, like the air we breathe, we don’t fight over 
them. For the same reason, there’s no reason we can’t create an abundance of  energy. Consider just 
one source of  energy: solar. Every 90 minutes more solar energy falls on the planet than we use in a 
whole year. That’s just a conversion problem. And it will be solved. What if  we could bring helium-3 
back from the moon? Of  course there are problems to be solved, but we shall solve them. If  you give 
entrepreneurs a motive to create profitable businesses, they will do it. 

“Once you change 

your mindset from one 

of scarcity to a mindset 

of abundance, you be-

gin to think of potentials 

and possibilities rather 

than the things that

can’t be done.”
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People often say the sky is the limit. But there is no 
such thing as the sky—it’s a figment of  the imagination. 
The point is that you develop a mindset that says nothing 
is impossible. When you say something is impossible, it 
becomes impossible for you; not for anybody else. Is the 
glass half  full or half  empty? It doesn’t matter. Do you 
care enough to fill the glass? Is the glass worth filling? The 
entrepreneur determines that, irrespective of  whether the 
glass is half-full or half-empty, he or she is going to fill 
the damn glass. 

Solving Problems, Not Symptoms
The entrepreneur is not a person who starts a company; entrepreneurship is about solving a problem. 
Everyone talks and complains about problems. But the entrepreneur is the person who wakes up in 
the morning and says, “I’m going to fix that.” 

As I’ve shown, every new technology has the potential to disrupt many industries. But people are 
seldom able to imagine the secondary and tertiary impacts of  technology; they don’t seem to under-
stand what is the symptom and what is the root cause of  a problem. I’ll give you an example of  both 
cases. We can all agree that there is a lack of  fresh water on planet Earth. It’s a big problem. People die 
from drinking dirty water. Even though the planet is 70% water, we still don’t have enough drinking 
water to go around. But then one day you wake up and realize that the majority of  fresh water is con-
sumed in agriculture. Maybe you are that entrepreneur who will say, “Hey! What if  I can create a new 
way of  doing aquaponics or aeroponics or a method of  cultivation that uses slightly salted water with 
genetically modified seeds? 
If  I can solve the agricul-
ture problem so that it uses 
less water, then we would 
have plenty of  water for 
humans to drink.” 

That’s fine, but take it 
a step further. That same 
entrepreneur may wake up 
another day and realize 
that the majority of  agri-
culture is used for feeding 
cattle. But what if  instead 
of  raising cattle, we were 
to create beef  in biofacto-
ries? In these biofactories, 
we could produce as much 
beef  as people want to eat 
in exactly the way nature 
does it: take the stem cells 

Los Alamos National Labs, one of many generators of world-changing innovations 
awaiting commercialization by creative and resourceful entrepreneurs.

“Every 90 minutes 

more solar energy falls 

on the planet than we 

use in a whole year. 

That’s just a conver- 

sion problem.”
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from a cow, convert them into muscle tissue, and 
voila, you have all the beef  you want. Suddenly our 
original fresh water problem becomes a synthetic 
biology problem. 

Until you start to understand that sequence, 
you are constantly solving the symptoms of  a 
problem, not the root cause. In fact, I would ar-
gue that if  you can find a way to reduce cattle 
raising, you’ll go a long way toward saving the 
environment. A tremendous amount of  envi-
ronmental damage is done by cattle through the 
massive amounts of  methane they produce. So 
get rid of  the cattle, distribute an abundance of  water, and save the planet in the bargain! If  you 
really care about the environment, instead of  driving a Prius or a Tesla, all you have to do is stop 
eating meat! Or maybe just eat meat one day less each week. That will do more for the betterment 
of  the environment than driving a Tesla or a Prius. I’m proud to say that while I may drive my 
Ferrari, as a vegetarian, I’m doing more for the environment than anyone I know of !

Doing Good, Doing Well
Let me offer just one more example of  looking at problems through this very different lens. Consider 
philanthropy. As long as we think of  an issue as a social or philanthropic problem, it will never get 
solved. My personal belief  is philanthropy should never be about giving money. Rather, it should be 
about solving a problem. While well-meaning, the idea of  writing a check and calling it “philanthro-
py” is extremely short-sighted and unfortunately, extremely pervasive.

Instead, the philanthropist should think like an entrepreneur and look at social challenges as op-
portunities to create large enterprises. It’s really easy to create a $1 billion company—you just have 
to solve a $10 billion problem. Most of  these large $10 to $100 billion problems happen to be 
social problems. That’s why I think that some of  the largest opportunities exist for an entrepreneur 

in solving humanity’s grand challenges. This is true 
philanthropy. 

True philanthropy requires a disruptive mind-
set, innovative thinking, and a philosophy driv-
en by entrepreneurial insights that meet creative 
opportunities. In order to disrupt the status quo, 
to drive philanthropy at tremendous scale, to de-
velop long-term economic vitality through giving, 
we must apply the same models for success in our 
philanthropic endeavors as we do in business.

As a lifelong entrepreneur, I see philanthropic or-
ganizations the same as any other business venture. 
Much like today’s startups that accept VC money 
but never turn a profit, a philanthropic venture that 
does not create a self-monetizing, sustainable finan-

“The entrepreneur determines 

that, irrespective of whether the 

glass is half-full or half-empty, 

he or she is going to fill the 

damn glass.”

“It’s really easy to

create a $1 billion com-

pany—you just have

to solve a $10 billion

problem. Most of these 

large $10 to $100 billion

problems happen to be

social problems.”
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cial model will ultimately fail. And that 
doesn’t help anybody.

Finally, an entrepreneur should never be 
ashamed of  a business that is profitable. 
Profit is the engine that does good. Doing 
good and doing well are not mutually ex-
clusive. In fact, they go together, hand in 
hand. 

I close this chapter on a personal note. I 
grew up very, very poor in India. We had 
little food to eat. We moved from village 
to village because my father refused to take 
bribes, which was the customary way of  getting along. If  you don’t take bribes, you can’t pay up and 
into the pyramid scheme above you. Since his boss wasn’t getting any money, my father got transferred 
every six months. 

I came to the U.S. in 1982 with just $5. But God has been so kind to us. I owe a great debt to the 
many people who helped me become who I am. I’ve also learned that the only way to pay back is to 
pay forward, and hopefully, along the way, inspire entrepreneurs to help other entrepreneurs with the 
most valuable of  all resources: their time. 

Speaking of  time, thank you for spending of  bit of  yours here with me today. If  you’ve discovered 
just one insight that can help guide your entrepreneurial endeavors, then I will count this encounter 
with you a tremendous success. By all means, let me know. 

Now go out and disrupt something!

“An entrepreneur should never

be ashamed of a business that is 

profitable. Profit is the engine that 

does good. Doing good and doing 

well are not mutually exclusive.”
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Looking ahead to 2050
Where is all this Disruption Leading Us?
Niels Bohr famously quipped, “It’s hard to make predictions—especially about the future.” In 1950, 
a group of  journalists writing for the Associated Press proved that point when they authored the 
article, “How Experts Think We’ll Live in 2000 A.D.”

Like most views of  the future 50 years on, its visions, some quaint, some profound, ran the gamut 
from the dystopian to the utopian. There were both hits and misses: while the Earth might still be 
reeking from a third world war, a housewife will be using an “electronic stove” to prepare roast beef  in 
less time than it takes to set the table. Some of  the predictions are eerily prescient. For example, “Ci-
vilian scientists will have begun their study of  outer space and will be preparing for interplanetary ex-
plorations, using methods already understood in mid-century.” Forecasts of  flying cars alternate with 
the transformation of  the telephone into a portable radio equipped with the “visuality of  television.” 
Pretty cool, considering Dick Tracey’s radio watch wouldn’t be making its debut for another two years!

So here we are again, making new predictions about life 50 years into the 21st century. There’s a big 
difference, though, between the predictions we are able to make now versus those of  1950’s prognos-
ticators. For starters, because of  the astounding advances made in the last 50 years, the technology 
goals of  the next 50 will actually be much easier to accomplish. We do, indeed, stand on the shoul-
ders of  giants, and thus, we are able to see further and also with greater clarity. Today we can make 
predictions that are based more on data than imagination: the technology roadmaps are already on 
the drawing boards, and they reveal clear paths. In fact, much of  the infrastructure is already in place 
for enabling technology’s next “Cambrian Explosion.” 5G is just around the corner. The number of  
block diagrams that include a box labeled “miracle happens here” are far fewer. And, of  course, we 
have a worldwide network at our disposal.

While achieving the entrepreneurially-driven future that we imagine won’t exactly be a cakewalk, it 
is, without question, very much at hand, being rooted less in science fiction and more in science fact. 
With these thoughts in mind, then, let us follow the threads we’ve laid down thus far in this little vol-
ume, look ahead, and see where these developments will take us in the not-too-distant year of  2050.

Disruptions of the World Order
In the first chapter of  this book, I made the assertion that entrepreneurs will lead the new world 
order, and that the power and influence of  the nation-states would wane in comparison. Notwith-
standing, the nation-states, waning though they may be, will remain. There will, however, be massive 
shifts in their respective standings. America, once standing alone at the top of  the hill, now shares 
that ground with China. By 2050, the US will fall to third place, behind an ascendant India. Japan, 
the current No. 4, will fall to 8th place. Mexico, which doesn’t even show up in today’s top 10 econ-
omies, will rise to No. 7—ahead of  Japan! And Indonesia, currently in 8th place, will rise to No. 4. 

Why is this happening? It’s happening because capital follows opportunity. And capital builds upon 
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capital. American outsourcing has indeed transformed the American dream into a global dream, and 
its pace will only accelerate. Consequently more money will flow into the developing countries; their 
infrastructures will be modernized, prices for their natural resource exports will rise, and the standard 
of  living—read buying power—will improve right along with it all. And by 2050, these emerging 
markets will be huge. According to many analysts, the world economy will double in size by 2050, 
thanks to innovations and investments in technology. Moreover, because, by 2050, we will also have 
an abundance of  food, energy, water, and land, the political, social, and economic dynamics that have 
ruled humanity throughout history will have become forever altered. We will see, on every level, the 
fruits of  disruptions of  the highest order. The ramifications of  this new and developing landscape 
run deep and wide—and certainly so for entrepreneurs. 

Disruptions in the Nature of our Humanness
The same innovations that are transforming healthcare will also transform the human body itself—
and along with it, every aspect of  life and living. By 2050, augmented reality will have given way to 
augmented humanity. Not only will we be healthier, we’ll be better, too. Consider just a few of  the 
technologies that will be fully developed and in the mainstream by 2050:
■■ Health monitoring and drug delivery will be transformed through the use of  nanobots that will cir-

culate in the body, constantly analyzing our physiology at the molecular level, making illness a thing 
of  the past. This means that we will be able to live as long as we wish, and do so in a healthy body. 

■■ Our brains will be connected directly to the cloud, meaning we will be able to upload our knowl-
edge in a “brain-as-a-service” kind of  model. We will be able to buy or exchange knowledge from 
others to enhance our own capabilities—on demand.

■■ We will be able to read one another’s mind, with explicit permission from participating parties, 
and without the need to communicate verbally.

■■ The lines of  reality will have become blurred as we will be able to engage the world in a virtual 
manner, able to appear anywhere holographically. Moreover, with our brains connected in the 
cloud, all of  our experiences and memories will be continually synchronized as though we were 
actually present.

■■ Language barriers will completely disappear, because our augmented brains will automatically 
translate one language to another.

■■ The ability to write a complete human genome will mean the enablement of  designer babies 
whose parents will be computers.

■■ We will enjoy augmented capabilities to see and hear all across wavelengths. With the range of  
human hearing being limited to 20 - 20 KHz, and vision restricted to a tiny band of  the elec-
tromagnetic spectrum, we are, for all practical purposes, deaf  and blind. In 2050, we’ll be freed 
from such organic shackles, able to live and operate with vastly higher levels of  awareness.

■■ Every type of  screen—phone, laptop, TV—will disappear as we will be able to use augmented 
reality built into our brains to view and experience every form of  content.

 
Disruptions in Transportation and Energy
By 2050, the combination of  advances in artificial intelligence and the development of  renewable energy 
sources will have completely transformed the ways we get around and do work on Earth—and beyond. 
■■ By 2050, we will have become a multi-planetary society, with regular commercial flights to the 



22

moon, Mars, and other celestial bodies. 
■■ It will be illegal for humans to drive cars on public roads—they’ll just be too dangerous.
■■ We will have personal drones and personal jetpacks to take us and our goods from one point to 

another.
■■ We will be able to go from one point on Earth to any another in 90 minutes or less.
■■ All modes of  transportation will be powered by renewable—or newly plentiful—energies, as 

fossil fuels will have been outlawed. 
 
Disruptions in AI and Nanotechnology
We are presently in the fledgling stages of  a fourth industrial revolution. By 2050, much of  its prom-
ised capabilities will have come to fruition. Cognitive technologies comprising machine/deep learn-
ing, natural language processing, speech recognition, and others will have left nothing untouched. 
And when used to control robotics and nanoscale devices, AI will have taken us places by 2050 that 
no human has dared imagine, let alone predict. 
■■ Artificial intelligence will have substantially surpassed human intelligence. Consequently, many 

of  today’s professions, including lawyers, accountants, primary care doctors, drivers, surgeons, 
hotel operators, chefs—even musicians—will disappear, having been displaced by superior 
AI-enabled solutions.

■■ We will not be working to earn a living, and therefore, we’ll be dedicating our energies to creative 
pursuits that we enjoy.

■■ Virtually every object in our lives and every component of  infrastructure will be smart, connect-
ed, and controlled via a combination of  the cloud and blindingly fast communications—perhaps 
even quantum—technologies.

■■ Through the use of  fully developed nanotechnologies and metamaterials, we will be able to ma-
nipulate and assemble objects at the atomic level, enabling us to create precious materials—or 
anything else, for that matter—on demand. 

We’re only scratching the surface here with this smattering of  the kinds of  experiences that will be 
commonplace in the world of  2050—experiences that will be brought about by entrepreneurs op-
erating right now in history’s most disruptive era. Even so, such predictions can be overwhelming to 
our sensibilities. But if  any of  these projections give pause, it is because we look at them through the 
lens of  life as we know and experience it today. 

As a species, we have always feared the worst, but hoped for the best. And there is much to hope 
for on our way to 2050. Consider for a moment how much life has changed since 1950—and for 
the better. In 2050—a mere 33 years down the road—I believe that humanity will look back at the 
seeds we’re sowing today, just as we do of  those who envisioned the future in 1950, with the same 
appreciation for the optimism and sense of  wonder that made it all possible. And that’s what makes 
technology entrepreneurship so exciting—and hopeful.

I’ll close with a concluding line from the prophetic 1950 AP article that opened this story. “To-
day,” its authors wrote, “almost alone among men, we have the strength—as we may need to prove—
to hold the course we choose.”

—Naveen Jain
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Naveen Jain
A philanthropist and technology pioneer, 

Jain is the Chairman and founder of  Moon 

Express, the founder of  inome, Intelius, Tal-

entWise, InfoSpace, and Viome. Together, 

his experiences tell the story of  a man who, 

with hard work, creativity, and “a little luck 

and good timing,” became a multi-award-

winning top entrepreneur whose passion 

lies in creating successful business ventures 

for the good of  all.

Jain is a trustee of  the board at the X 

PRIZE Foundation, a director of  the board 

of  Singularity University, and serves as a di-

rector on the board of  several startup com-

panies. His awards and honors range from 

the “Albert Einstein Technology Medal” to 

being named one of  the “Six People Who 

Will Change the Internet” to leading a busi-

ness that earned a place on the Puget Sound 

Business Journal’s “Top Three Best Work-

places” list. Jain’s wife and children share his 

commitment to improving the lives of  oth-

ers through philanthropic activities centered 

around innovation, education, and positive 

youth development.


