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TRANSFORMATION OF HUMANITY 

As we close out 2016, if you’ll allow me, I’d like to take a risk and venture into a topic I’m personally 
compelled to think about… a topic that will seem far out to most readers. 

Today’s extraordinary rate of exponential growth may do much more than just disrupt industries. It 
may actually give birth to a new species – reinventing humanity – over the next 30 years. 

I believe we’re rapidly heading towards a human-scale transformation, the next evolutionary step 
into what I call a “Meta-Intelligence,” a future in which we are all highly connected -- brain to brain 
via the cloud -- sharing thoughts, knowledge and actions. 

In this blog, I’m investigating the driving forces behind such an evolutionary step, the historical 
pattern we are about to repeat, and the implications thereof. 

Again, I acknowledge that this topic seems far-out, but the forces at play are huge and the 
implications are vast. 

Let’s dive in… 

A Quick Recap: Evolution of Life on Earth in 4 Steps 

About 4.6 billion years ago, our solar system, the Sun and the Earth were formed. 

Step 1: 3.5 billion years ago, the first simple life forms, called “prokaryotes,” came into existence. 

These prokaryotes were super-simple, microscopic single-celled organisms, basically a bag of 
cytoplasm with free-floating DNA. They had neither a distinct nucleus nor specialized organelles. 

Step 2: Fast-forwarding one billion years… 2.5 billion years ago, the next step in evolution created 
what we call “eukaryotes” – life forms that distinguished themselves by incorporating biological 
‘technology’ into themselves. Technology that allowed them to manipulate energy (via mitochondria) 
and information (via chromosomes) far more efficiently. 

Fast forward another billion years for the next step… 

Step 3: 1.5 billion years ago, these early eukaryotes began working collaboratively and formed the 
first “multi-cellular life,” of which you and I are the ultimate example (a human is a multicellular 
creature of 10 trillion cells). 

Step 4: The final step I want to highlight happened some 400 million years ago, when lungfish 
crawled out of the oceans onto the shores, and life evolved from the oceans onto land. 

The Next Stages of Human Evolution: 4 Steps 
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Today, at a massively accelerated rate – some 100 million times faster than the steps I outlined 
above– life is undergoing a similar evolution. 

In this next stage of evolution, we are going from evolution by natural selection (Darwinism) to 
evolution by intelligent direction. 

Allow me to draw the analogy for you: 

Step 1: Simple humans today are analogous to prokaryotes… Simple life, each life form 
independent of the others, competing and sometimes collaborating. 

Step 2: Just as eukaryotes were created by ingesting technology, humans will incorporate 
technology into our bodies and brains that will allow us to make vastly more efficient use of 
information (BCI) and energy. 

Step 3: Enabled with BCI and AI, humans will become massively connected with each other 
and billions of AI’s (computers) via the cloud, analogous to the first multicellular lifeforms 1.5 
billion years ago. Such a massive interconnection will lead to the emergence of a new global 
consciousness, and a new organism I call the Meta-Intelligence. 

Step 4: Finally, humanity is about to crawl out of the gravity well of Earth to become a 
multiplanetary species. Our journey to the Moon, Mars, asteroids and beyond represents the 
modern-day analogy of journey made by lungfish climbing out of the oceans some 400 million years 
ago. 

The Four Forces Driving the Evolution and Transformation of 
Humanity 

Four primary driving forces are leading us towards our transformation of humanity into a meta-
intelligence both on and off the Earth: 

1. We’re wiring our planet 
2. Emergence of brain-computer interface 
3. Emergence of AI 
4. Opening of the Space Frontier 

Let’s take a look: 

1. Wiring the Planet: Today, there are 2.9 billion people connected online. Within the next six to 
eight years, that number is expected to increase to nearly 8 billion, with each individual on the planet 
having access to a megabit-per-second connection or better. 

The wiring is taking place through the deployment of 5G on the ground, plus networks being 
deployed by Facebook, Google, Qualcomm, Samsung, Virgin, SpaceX and many others. 

Within a decade, every single human on the planet will have access to multimegabit connectivity, the 
world’s information, and massive computational power on the cloud. 
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2. Brain-Computer Interface: A multitude of labs and entrepreneurs are working to create lasting, 
high-bandwidth connections between the digital world and the human neocortex (I wrote about that 
in detail here). 

Ray Kurzweil predicts we’ll see human-cloud connection by mid 2030s, just 18 years from now. 

In addition, entrepreneurs like Bryan Johnson (and his company Kernel) are committing hundreds of 
millions of dollars towards this vision. 

The end results of connecting your neocortex with the cloud are twofold: First, you’ll have the ability 
to increase your memory capacity and/or cognitive function millions of fold; second, via a global 
mesh network, you’ll have the ability to connect your brain to anyone else’s brain, and to emerging 
AI’s, just like our cell phones, servers, watches, cars and all devices are becoming connected via the 
Internet of Things. 

3. Artificial Intelligence/Human Intelligence: Next, and perhaps most significantly, we are on the 
cusp of an AI revolution. 

Artificial intelligence, powered by deep learning and funded by companies such as Google, 
Facebook, IBM, Samsung and Alibaba, will continue to rapidly accelerate and drive breakthroughs. 

Cumulative “intelligence” (both artificial and human) is the single greatest predictor of success for 
both a company or a nation. 

For this reason, beside the emerging AI “arms race,” we will soon see a race focused on increasing 
overall human intelligence. 

Whatever challenges we might have in creating a vibrant brain-computer interface (e.g. designing 
long-term biocompatible sensors or nanobots that interface with your neocortex), those challenges 
will fall quickly over the next couple of decades as AI power tools give us every increasing problem-
solving capability. 

It is an exponential atop an exponential. 

More intelligence gives us the tools to solve connectivity and mesh problems and in turn create 
greater intelligence. 

4. Opening the Space Frontier: Finally, it’s important to note that the human race is on the verge of 
becoming a multiplanetary species. 

Thousands of years from now, whatever we’ve evolved into, we will look back at these next few 
decades as the moment in time that the human race moved off Earth irreversibly. 

Today, billions of dollars are being invested privately into the commercial space industry. Efforts led 
by SpaceX are targeting humans on Mars, while efforts by Blue Origin are looking at taking humanity 
back to the Moon and plans by my own company, Planetary Resources, strive to unlock near-infinite 
resources from the asteroids. 

http://www.diamandis.com/blog/human-intelligence-hi
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In Conclusion 

The rate of human evolution is accelerating as we transition from the slow and random process of 
“Darwinian natural selection” to a hyper-accelerated and precisely directed period of “evolution by 
intelligent direction.” 

In this blog, I chose not to discuss the power being unleashed by such gene-editing techniques as 
CRISPR-Cas9. Consider this yet another tool able to accelerate evolution by our own hand. 

The bottom line is that change is coming, faster than ever considered possible. 

All of us leaders, entrepreneurs and parents have a huge responsibility to inspire and guide the 
transformation of humanity on and off the Earth. 

What we do over the next 30 years – the bridges we build to abundance – will impact the future of 
the human race for millennia to come. 

We truly live during the most exciting time ever in human history. 
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REINVENTING FOOD 

Now that you are stuffed from your Thanksgiving feast, let’s talk about the future of food! 

Food and agriculture accounts for about 5.9% of global GDP. 

Global food retail sales alone account for about $4 trillion a year, and food accounts for 15% of what 
American households spend each year. 

It is an industry ripe for disruption. 

In this blog, I’ll be covering how converging exponential technologies are reinventing food. We’ll 
discuss: 

1. Bioprinting meat 
2. Vertical farming 
3. Artificial Intelligence-driven food design 
4. On-demand food 

Let’s feast! 

Food Production: 

While this arena is going to change dramatically, we forget how much food has already changed 
over the past two centuries. 

In 1790, farm jobs accounted for 90% of U.S. jobs, compared to <2% today. 

While farming jobs have been lost to automation, the global food supply (per capita) has steadily 
increased. 

As we move towards a world of food abundance, here are the top five disruptions shaping the future 
of food production: 

1. Bioprinting of Meat: In 2016, it took 63 billion land animals to feed 7 billion humans. It’s a HUGE 
business. Land animals occupy one-third of the non-ice landmass, utilize 8% of our water supply and 
generate 18% of all greenhouse gases. 

Modern Meadow, a Singularity University company hopes to disrupt that industry by using bioprinting 
(tissue engineering and 3D printing) to grow meat (beef, chicken and pork) and leathers in a lab. 

In 2016, the Brooklyn-based company raised  $40 million with the goal of becoming the top source of 
leather for the world’s makers of fashion and accessories, luggage, sporting goods, upholstery and 
furniture. Their vision is to do this at scale and dramatically reduce the environmental impact of meat 
and leather production. 
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In success, bioprinting of meat (beef, chicken, pork) has huge advantages for humanity. By bio-
printing of meat, we would be able to feed the world with 99% less land, 96% less water, 96% fewer 
greenhouse gases and 45% less energy. 

2. Genetically Engineered Crops (GMOs): There has been a lot of outcry from the uneducated public 
about GMOs. After 30 years of research, a great many of our fears about genetically engineered 
products have been quieted. The fact is that GMOs have allowed us to feed the world -- saving 
millions of lives and -- to my knowledge, have never caused anyone medical harm. 

Humanity will increasingly rely on genetically engineered crops. In 1996 there were 1.7 million 
hectares of biotech crops in the world; by 2010, the number had jumped to 148 million hectares. This 
87-fold increase in hectares makes genetically engineered seeds (GEs) the fastest-adopted crop 
technology in the history of modern agriculture. 

In 2016, over 75% of crop yield in the United States was genetically modified. 

More than a trillion GMO meals have been served, and not a single case of GE-induced illness 
has turned up. 

So where might scientists engineer GMOs crops in the future? How about: 

• Crops that grow faster, using sunlight more efficiently 
• Crops able to grow in saltier waters as sea levels rise 
• Crops able to grow in more arid lands 
• Crops packed with specific nutrients 

3. Vertical Farming – Closer to Home: Incredibly, the average American meal now travels 1,500 
miles before being consumed on your plate (e.g. beef from Argentina, wine from France and cheese 
from the American Midwest). 

Because 70 percent of a food’s final retail price comes from transportation, storage and handling, 
these miles add up quickly. 

Imagine instead having your food grown a few miles from your home, in the center of your town. The 
concept is called vertical farming. 

Vertical farming involves growing food in a specially outfitted high-rise building down the street. 

The impact of technology here is powerful. Imagine a building where different food is grown on each 
floor. Where artificial intelligence controls the exact frequency and duration of light, as well as the pH 
and nutrient levels of the water supply. 

Vertical farms using clean-room technologies avoid pesticides and herbicides, and the fossil fuels 
used for plowing, fertilizing, harvesting and food delivery. 

Vertical farms are immune to weather, with crops grown year-round. One acre of a vertical farm can 
produce 10x to 20x that of a traditional farm. 
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This concept is already underway. The vertical farming market was $1.1 billion in 2015 and projected 
to exceed $6 billion in 2022. 

4. Plant-Based Meat Alternatives: Recently I spent time with the CEO of Hampton Creek Foods. 
Hampton Creek is an incredible company turning plants into foods that look and taste just like meat 
and eggs. 

Hampton Creek's data scientists are actively weeding out billions of proteins from hundreds of 
thousands of plants to learn what could form the equivalent of a chicken's egg. 

The company argues that its “method for producing egg-like, plant-based foods is, in fact, 48% more 
cost-effective than traditional eggs.” 

Over the last two years Hampton Creek has raised $120 million, bought four product lines to market 
(Just Mayo, Just Cookies, Just Cookie Dough, Just Dressing), sells products in 15,000+ locations, 
and has an estimated $30 million in revenue. 

Food Preparation: 

The United States consumes nearly 1 billion meals per day and spends an average of 10.5 million 
minutes on food preparation and cleanup each day. 

Here are the top four disruptions shaping the future of food production: 

1. 3D Printed Food: Companies like 3DSystems, Natural Machines, Print2Taste, and others are 
experimenting with 3D printed food. While 3D printing in chocolates and sugars is well underway, 
we’ll soon see 3D printed starches, proteins (and even new proteins like algae and insects) and 
spices. In fact, the military wants to “customize nutrition” for each soldier in the next few decades, 
and it’s betting on 3D printers to do it. “Food could be printed with the exact requirement a warfighter 
need,” says Lauren Oleksyk, a food technologist at the US Army’s Natick Soldier Research, 
Development and Engineering Center. 

2. Personalized Nutrition: Our genome, microbiome and even our blood type determine how we 
respond to certain foods/nutrients. Imagine if a 3D printed meal was custom produced depending on 
the amount of exercise you had that day, and your vitamin blood levels. Advanced biosensing will 
drive your diet and close the loop. 

3. AI-Designed Recipes: IBM’s Watson uses machine learning to construct new recipes and 
cocktails that no human chef would come up with. This algorithm matches foods based on extensive 
taste profiles and chemical makeup of those edibles in their database. In 2015, IBM launched Chef 
Watson so you can leverage artificial intelligence at your next dinner party. We tried a few of 
Watson’s cocktails in previous years Abundance 360: Hoof-n-Honey Ale (veal stock, grilled beef and 
IPA), Plum Pancetta Cider (bacon and cider), and Corn in the Coop (old fashioned with chicken). 

Food Delivery: 
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Latest estimates suggest that over a million meals are requested for delivery on delivery apps like 
GrubHub, Postmates, Doordash and UberEATS. 

Here are the top two disruptions shaping the future of food delivery: 

1. Food On Demand: Press a button and food will be at your doorstep in minutes. PitchBook Data 
reports that companies involved in delivering groceries and meals in the region attracted $433 
million in funding last year. That’s up from about $68 million in 2013 and only about $21 million in 
2012. 

Companies like UberEATS, Munchery, and many others deliver high-quality, restaurant and chef-
prepared food to your doorstep on demand. 

Since launching last year, UberEATS has partnered with hundreds of restaurants and made tens of 
millions of deliveries. 

2. Drone Delivery: The commercial drone market is worth an estimated $552 million in 2016. There 
is a lot of buzz about drone delivery in Silicon Valley from companies like Amazon and Google, 
particularly with legislative strides made by the Federal Aviation Administration (FAA) this past 
August. 

Current regulation covers unmanned aircraft weighing less than 55 pounds (25 kilograms) flown for 
“routine non-hobbyist use.” In fact, Domino’s pizza delivery has already began in New Zealand 
earlier this year. "It doesn't add up to deliver a two-kilogram package in a two-ton vehicle," said Scott 
Bush, a general manager for Domino's Pizza Enterprises, which is independent of the U.S. chain 
and operates in seven countries. "In Auckland, we have such massive traffic congestion it just 
makes sense to take to the airways." The company plans to broaden its New Zealand drone delivery 
in early 2017, including at night. Domino’s has previously shown interest in alternative delivery 
services. In New Zealand, Domino’s only sells pizzas in one size, which simplifies the challenge of a 
drone trying to fly in windy conditions with a large pizza box. 

How are you going to capitalize on the changing food economy? 

As technology converges, the future will be a tasty, and abundant, one. 
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REINVENTING HOW WE TEACH OUR KIDS 

I started asking myself, given the fact that most elementary schools haven’t changed in decades 
(maybe longer), what do I want my kids to learn? How would I reinvent elementary school during an 
exponential era? 

This blog covers five subjects related to elementary school education: 

1. Five Issues with Today’s Elementary Schools 
2. Five Guiding Principles for Future Education 
3. An Elementary School Curriculum for the Future 
4. Exponential Technologies in our Classroom 
5. Mindsets for the 21st Century 

Excuse the length, but if you have kids, the details might be meaningful. If you don’t, then next 
week’s blog will return to normal length and another fun subject. Let’s dive in… 

Five Issues with Today’s Elementary Schools 

There’s probably lots of issues with today’s traditional elementary schools, but I’ll just choose a few 
that bother me most. 

1. Grading: In the traditional education system, you start at an “A,” and every time you get something 
wrong, your score gets lower and lower. At best it’s demotivating, and at worst it has nothing to do 
with the world you occupy as an adult. In the gaming world (e.g. Angry Birds), it’s just the opposite. 
You start with zero and every time you come up with something right, your score gets higher and 
higher. 

2. Sage on the Stage: Most classrooms have a teacher up in front of class lecturing to a classroom 
of students, half of whom are bored and half of whom are lost. The one-teacher-fits-all model comes 
from an era of scarcity where great teachers and schools were rare. 

3. Relevance: When I think back to elementary and secondary school, I realize how much of what I 
learned was never actually useful later in life, and how many of my critical lessons for success I had 
to pick up on my own. (I don’t know about you, but I haven’t ever actually had to factor a polynomial 
in my adult life.) 

4. Imagination - Coloring inside the Lines: Probably of greatest concern to me is the factory-worker, 
industrial-era origin of today’s schools -- programs so structured with rote memorization that it 
squashes the originality from most children. I’m reminded that “the day before something is truly a 
breakthrough, it’s a crazy idea.” Where do we pursue crazy ideas in our schools? Where do we 
foster imagination? 

5. Boring: If learning in school is a chore, boring or emotionless, then the most important driver of 
human learning, passion, is disengaged. Having our children memorize facts and figures, sit 
passively in class and take mundane standardized tests completely defeats the purpose. 
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An average of 7,200 students drop out of high school each day, totaling 1.3 million each year. This 
means only 69% of students who start high school finish four years later. And over 50% of these 
high school dropouts name boredom as the No. 1 reason they left. 

Five Guiding Principles for Future Education: 

I imagine a relatively near-term future in which robotics and artificial intelligence will allow any of us, 
from ages 8 to 108, to easily and quickly find answers, create products or accomplish tasks, all 
simply by expressing our desires. 

From ‘mind to manufactured in moments.’ In short, we’ll be able to do and create almost whatever 
we want. 

In this future, what attributes will be most critical for our children to learn to become successful in 
their adult life? What’s most important for educating our children today? 

For me it’s about passion, curiosity, imagination, critical thinking and grit. 

1. Passion: You’d be amazed at how many people don’t have a mission in life… A calling… 
something to jolt them out of bed every morning. The most valuable resource for humanity is the 
persistent and passionate human mind, so creating a future of passionate kids is so very important. 

For my 5-year-old boys, I want to support them in finding their passion or purpose… something that 
is uniquely theirs. In the same way that the Apollo program and Star Trek drove my early love for all 
things space, and that passion drove me to learn and do. 

2. Curiosity: Curiosity is something innate in kids, yet something lost by most adults during the 
course of their life. Why? 

In a world of Google, robots and AI, raising a kid that is constantly asking questions and running 
“what if” experiments can be extremely valuable. In an age of machine learning, massive data and a 
trillion sensors, it will be the quality of your questions that will be most important. 

3. Imagination: Entrepreneurs and visionaries imagine the world (and the future) they want to live in, 
and then they create it. Kids happen to be some of the most imaginative humans around… it’s 
critical that they know how important and liberating imagination can be. 

4. Critical Thinking: In a world flooded with often-conflicting ideas, baseless claims, misleading 
headlines, negative news and misinformation, learning the skill of critical thinking helps find the 
signal in the noise. This principle is perhaps the most difficult to teach kids. 

5. Grit/Persistence: Grit is defined as “passion and perseverance in pursuit of long-term goals,” and 
it has recently been widely acknowledged as one of the most important predictors of and 
contributors to success. 

Teaching your kids not to give up, to keep trying, and to keep trying new ideas for something that 
they are truly passionate about achieving is extremely critical. Much of my personal success has 
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come from such stubbornness. I joke that both XPRIZE and the Zero Gravity Corporation were 
“overnight successes after 10 years of hard work.” 

So given those five basic principles, what would an elementary curriculum look like? Let’s 
take a look… 

An Elementary School Curriculum for the Future 

Over the last 30 years, I’ve had the pleasure of starting two universities, International Space 
University (1987) and Singularity University (2007). My favorite part of cofounding both institutions 
was designing and implementing the curriculum. Along those lines, the following is my first shot at 
the type of curriculum I’d love my own boys to be learning. 

I’d love your thoughts I’ll be looking for them here: https://www.surveymonkey.com/r/DDRWZ8R 

For the purpose of illustration, I’ll speak about ‘courses’ or ‘modules,’ but in reality these are just 
elements that would ultimately be woven together throughout the course of K-6 education. 

Module 1: Storytelling/Communications 

When I think about the skill that has served me best in life, it’s been my ability to present my ideas in 
the most compelling fashion possible, to get others onboard, and support birth and growth in an 
innovative direction. In my adult life, as an entrepreneur and a CEO, it’s been my ability to 
communicate clearly and tell compelling stories that has allowed me to create the future. I don’t think 
this lesson can start too early in life. So imagine a module, year after year, where our kids learn the 
art and practice of formulating and pitching their ideas. The best of oration and storytelling. Perhaps 
children in this class would watch TED presentations, or maybe they’d put together their own TEDx 
for kids. Ultimately, it’s about practice and getting comfortable with putting yourself and your ideas 
out there and overcoming any fears of public speaking. 

Module 2: Passions 

A modern school should help our children find and explore their passion(s). Passion is the greatest 
gift of self-discovery. It is a source of interest and excitement, and is unique to each child. 

The key to finding passion is exposure. Allowing kids to experience as many adventures, careers 
and passionate adults as possible. Historically, this was limited by the reality of geography and cost, 
implemented by having local moms and dads presenting in class about their careers. “Hi, I’m Alan, 
Billy’s dad, and I’m an accountant. Accountants are people who…” 

But in a world of YouTube and virtual reality, the ability for our children to explore 500 different 
possible careers or passions during their K-6 education becomes not only possible but compelling. I 
imagine a module where children share their newest passion each month, sharing videos (or VR 
experiences) and explaining what they love and what they’ve learned. 

Module 3: Curiosity & Experimentation 

https://www.surveymonkey.com/r/DDRWZ8R
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Einstein famously said, “I have no special talent. I am only passionately curious.” Curiosity is innate 
in children, and many times lost later in life. Arguably, it can be said that curiosity is responsible for 
all major scientific and technological advances -- the desire of an individual to know the truth. 

Coupled with curiosity is the process of experimentation and discovery. The process of asking 
questions, creating and testing a hypothesis, and repeated experimentation until the truth is found. 
As I’ve studied the most successful entrepreneurs and entrepreneurial companies, from Google and 
Amazon to Uber, their success is significantly due to their relentless use of experimentation to define 
their products and services. 

Here I imagine a module which instills in children the importance of curiosity and gives them 
permission to say, “I don’t know, let’s find out.” 

Further, a monthly module that teaches children how to design and execute valid and meaningful 
experiments. Imagine children who learn the skill of asking a question, proposing a hypothesis, 
designing an experiment, gathering the data and then reaching a conclusion. 

Module 4: Persistence/Grit 

Doing anything big, bold and significant in life is hard work. You can’t just give up when the going 
gets rough. The mindset of persistence, of grit, is a learned behavior and I believe can be taught at 
an early age, especially when it’s tied to pursuing a child’s passion. 

I imagine a curriculum that, each week, studies the career of a great entrepreneur and highlights 
their story of persistence. It would highlight the individuals and companies that stuck with it, iterated 
and ultimately succeeded. 

Further, I imagine a module that combines persistence and experimentation in gameplay such as 
that found in Dean Kamen’s FIRST LEGO league, where 4th graders (and up) research a real-world 
problem such as food safety, recycling, energy and so on, and are challenged to develop a solution. 
They also must design, build and program a robot using LEGO MINDSTORMS®, then compete on a 
tabletop playing field. 

Module 5: Technology Exposure 

In a world of rapidly accelerating technology, understanding how technologies work, what they do 
and their potential for benefiting society is, in my humble opinion, critical to a child’s future. 
Technology and coding (more on this below) are the new “lingua franca” of tomorrow. 

In this module, I imagine teaching (age appropriate) kids through play and demonstration. Giving 
them an overview of exponential technologies such as computation, sensors, networks, artificial 
intelligence, digital manufacturing, genetic engineering, augmented/virtual reality and robotics, to 
name a few. This module is not about making a child an expert in any technology, it’s more about 
giving them the language of these new tools, and conceptually an overview of how they might use 
such a technology in the future. The goal here is to get them excited, give them demonstrations that 
make the concepts stick, and then to let their imaginations run. 

Module 6: Empathy 
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Empathy, defined as “the ability to understand and share the feelings of another,” has been 
recognized as one of the most critical skills for our children today. And while there has been much 
written, and great practices for instilling this at home and in school, today’s new tools accelerate this. 

Virtual reality isn’t just about video games anymore. Artists, activists and journalists now see the 
technology’s potential to be an empathy engine, one that can shine spotlights on everything from the 
Ebola epidemic to what it’s like to live in Gaza. And Jeremy Bailenson has been at the vanguard of 
investigating VR’s power for good. 

For more than a decade, Bailenson's lab at Stanford has been studying how VR can make us better 
people. Through the power of VR, volunteers at the lab have felt what it is like to be Superman (to 
see if it makes them more helpful), a cow (to reduce meat consumption) and even a coral (to learn 
about ocean acidification). 

Silly as they might seem, these sorts of VR scenarios could be more effective than the traditional 
public service ad at making people behave. Afterwards, they waste less paper. They save more 
money for retirement. They’re nicer to the people around them. And this could have consequences 
in terms of how we teach and train everyone from cliquey teenagers to high court judges 

Module 7: Ethics/Moral Dilemmas 

Related to empathy, and equally important, is the goal of Infusing kids with a moral compass. 
Recently I toured a special school created by Elon Musk (the Ad Astra school) for his five boys (age 
8 to 13). One element that is persistent in that small school of 31 kids is the conversation about 
ethics and morals, a conversation manifested by debating real-world scenarios that our kids may 
one day face. 

Here's an example of the sort of gameplay/roleplay that I heard about at Ad Astra, that might be 
implemented in a module on morals and ethics. Imagine a small town on a lake, in which the 
majority of the town is employed by a single factory. But that factory has been polluting the lake and 
killing all the life. What do you do? It’s posed that shutting down the factory would mean that 
everyone loses their jobs. On the other hand, keeping the factory open means the lake is destroyed 
and the lake dies. This kind of regular and routine conversation/gameplay allows the children to see 
the world in a critically important fashion. 

Module 8: The 3R Basics (Reading, wRiting & aRithmetic) 

There’s no question that young children entering kindergarten need the basics of reading, writing 
and math. The only question is what’s the best way for them to get it? We all grew up in the classic 
mode of a teacher at the chalkboard, books and homework at night. But I would argue that such 
teaching approaches are long outdated, now replaced with apps, gameplay and the concept of the 
flip classroom. 

Pioneered by high school teachers Jonathan Bergman and Aaron Sams in 2007, the flipped 
classroom reverses the sequence of events from that of the traditional classroom. 

Students view lecture materials, usually in the form of video lectures, as homework prior to coming to 
class. In-class time is reserved for activities such as interactive discussions or collaborative work -- 
all performed under the guidance of the teacher. 
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The benefits are clear: 

1. Students can consume lectures at their own pace, viewing the video again and again until 
they get the concept, or fast-forwarding if the information is obvious. 

2. The teacher is present while students apply new knowledge. Doing the homework into class 
time gives teachers insight into which concepts, if any, that their students are struggling with 
and helps them adjust the class accordingly. 

3. The flipped classroom produces tangible results: 71% of teachers who flipped their classes 
noticed improved grades, and 80% reported improved student attitudes as a result. 

Module 9: Creative Expression & Improvisation 

Every single one of us is creative. It’s human nature to be creative… the thing is that we each might 
have different ways of expressing our creativity. 

We must encourage kids to discover and to develop their creative outlets early. In this module, 
imagine showing kids the many different ways creativity is expressed -- from art to engineering to 
music to math -- and then guiding them as they choose the area (or areas) they are most interested 
in. Critically, teachers (or parents) can then develop unique lessons for each child based on their 
interests, thanks to open education resources like YouTube and the Khan Academy. If my child is 
interested in painting and robots, a teacher or AI could scour the Web and put together a custom 
lesson set from videos/articles where the best painters and roboticists in the world share their skills. 

Adapting to change is critical for success, especially in our constantly changing world today. 
Improvisation is a skill that can be learned, and we need to be teaching it early. 

In most collegiate “improv” classes, the core of great improvisation is the “Yes, And…” mindset. 
When acting out a scene, one actor might introduce a new character or idea, completely changing 
the context of the scene. It’s critical that the other actors in the scene say “Yes, and…” accept the 
new reality, then add something new of their own. 

Imagine playing similar role-play games in elementary schools, where a teacher gives the students a 
scene/context and constantly changes variables, forcing them to adapt and play. 

Module 10: Coding 

Computer science opens more doors for students than any other discipline in today’s world. 
Learning even the basics will help students in virtually any career, from architecture to zoology. 

Coding is an important tool for computer science, in the way that arithmetic is a tool for doing 
mathematics and words are a tool for English. Coding creates software, but computer science is a 
broad field encompassing deep concepts that go well beyond coding. 

Every 21st century student should also have a chance to learn about algorithms, how to make an 
app or how the Internet works. Computational thinking allows preschoolers to grasp concepts like 
algorithms, recursion and heuristics -- even if they don’t understand the terms, they’ll learn the basic 
concepts. 
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There are more than 500,000 open jobs in computing right now, representing the No. 1 source of 
new wages in the United States, and these jobs are projected to grow at twice the rate of all other 
jobs. 

Coding is fun! Beyond the practical reasons for learning how to code, there’s the fact that creating a 
game or animation can be really fun for kids. 

Module 11: Entrepreneurship & Sales 

At its core, entrepreneurship is about identifying a problem (an opportunity), developing a vision on 
how to solve it, and working with a team to turn that vision into reality. I mentioned Elon’s school, Ad 
Astra: here, again, entrepreneurship is a core discipline where students create and actually sell 
products and services to each other and the school community. 

You could recreate this basic exercise with a group of kids in lots of fun ways to teach them the 
basic lessons of entrepreneurship. 

Related to entrepreneurship is sales. In my opinion, we need to be teaching sales to every child at 
an early age. Being able to “sell” an idea (again related to storytelling) has been a critical skill in my 
career, and it is a competency that many people simply never learned. 

The lemonade stand has been a classic, though somewhat meager, lesson in sales from past 
generations, where a child sits on a street corner and tries to sell homemade lemonade for $0.50 to 
people passing by. I’d suggest we step the game up and take a more active approach in gamifying 
sales, and maybe having the classroom create a Kickstarter, Indiegogo or GoFundMe campaign. 
The experience of creating a product or service and successfully selling it will create an indelible 
memory and give students the tools to change the world. 

Module 12: Language 

I just returned from a week in China meeting with parents whose focus on kids’ education is 
extraordinary. One of the areas I found fascinating is how some of the most advanced parents are 
teaching their kids new languages: through games. On the tablet, the kids are allowed to play 
games, but only in French. A child’s desire to win fully engages them and drives their learning 
rapidly. 

Beyond games, there’s virtual reality. We know that full immersion is what it takes to become fluent 
(at least later in life). A semester abroad in France or Italy, and you’ve got a great handle on the 
language and the culture. But what about for an 8-year-old? 

Imagine a module where for an hour each day, the children spend their time walking around Italy in a 
VR world, hanging out with AI-driven game characters who teach them, engage them, and share the 
culture and the language in the most personalized and compelling fashion possible. 

Exponential Technologies for Our Classrooms 
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If you’ve attended Abundance 360 or Singularity University, or followed my blogs, you’ll probably 
agree with me that the way our children will learn is going to fundamentally transform over the next 
decade. 

Here’s an overview of the top five technologies that will reshape the future of education: 

Tech 1: Virtual Reality (VR) can make learning truly immersive. Research has shown that we 
remember 20% of what we hear, 30% of what we see, and up to 90% of what we do or simulate. 
Virtual reality yields the latter scenario impeccably. VR enables students to simulate flying through 
the bloodstream while learning about different cells they encounter, or travel to Mars to inspect the 
surface for life. To make this a reality, Google Cardboard just launched its Pioneer Expeditions 
product. Under this program, thousands of schools around the world have gotten a kit containing 
everything a teacher needs to take his or her class on a virtual trip. While data on VR use in K-12 
schools and colleges have yet to be gathered, the steady growth of the market is reflected in the 
surge of companies (including zSpace, Alchemy VR and Immersive VR Education) solely dedicated 
to providing schools with packaged education curriculum and content. 

Add to VR a related technology called augmented reality (AR), and experiential education really 
comes alive. Imagine wearing an AR headset that is able to superimpose educational lessons on top 
of real-world experiences. Interested in botany? As you walk through a garden, the AR headset 
superimposes the name and details of every plant you see. 

Tech 2: 3D Printing is allowing students to bring their ideas to life. Never mind the computer on 
every desktop (or a tablet for every student), that’s a given. In the near future, teachers and students 
will want or have a 3D printer on the desk to help them learn core science, technology, engineering 
and mathematics (STEM) principles. Bre Pettis, of MakerBot Industries, in a grand but practical 
vision, sees a 3D printer on every school desk in America. “Imagine if you had a 3D printer instead 
of a LEGO set when you were a kid; what would life be like now?” asks Mr. Pettis. You could print 
your own mini-figures, your own blocks, and you could iterate on new designs as quickly as your 
imagination would allow. MakerBots are now in over 5,000 K-12 schools across the United States. 

Taking this one step further, you could imagine having a 3D file for most entries in Wikipedia, 
allowing you to print out and study an object you can only read about or visualize in VR. 

Tech 3: Sensors & Networks. An explosion of sensors and networks are going to connect everyone 
at gigabit speeds, making access to rich video available at all times. At the same time, sensors 
continue to miniaturize and reduce in power, becoming embedded in everything. One benefit will be 
the connection of sensor data with machine learning and AI (below), such that knowledge of a child’s 
attention drifting, or confusion, can be easily measured and communicated. The result would be a 
representation of the information through an alternate modality or at a different speed. 

Tech 4: Machine Learning is making learning adaptive and personalized. No two students are 
identical — they have different modes of learning (by reading, seeing, hearing, doing), come from 
different educational backgrounds, and have different intellectual capabilities and attention spans. 
Advances in machine learning and the surging adaptive learning movement are seeking to solve this 
problem. Companies like Knewton and Dreambox have over 15 million students on their respective 
adaptive learning platforms. Soon, every education application will be adaptive, learning how to 
personalize the lesson for a specific student. There will be adaptive quizzing apps, flashcard apps, 
textbook apps, simulation apps and many more. 
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Tech 5: Artificial Intelligence or “An AI Teaching Companion.” 

Neil Stephenson's book "The Diamond Age" presents a fascinating piece of educational technology 
called "A Young Lady's Illustrated Primer." 

As described by Beat Schwendimann, “The primer is an interactive book that can answer a learner's 
questions (spoken in natural language), teach through allegories that incorporate elements of the 
learner's environment, and presents contextual just-in-time information. 

“The primer includes sensors that monitor the learner's actions and provide feedback. The learner is 
in a cognitive apprenticeship with the book: The primer models a certain skill (through allegorical 
fairy tale characters), which the learner then imitates in real life. 

“The primer follows a learning progression with increasingly more complex tasks. The educational 
goals of the primer are humanist: To support the learner to become a strong and independently 
thinking person.” 

The primer, an individualized AI teaching companion is the result of technological convergence and 
is beautifully described by YouTuber CGP Grey in his video: Digital Aristotle: Thoughts on the Future 
of Education. 

Your AI companion will have unlimited access to information on the cloud and will deliver it at the 
optimal speed to each student in an engaging, fun way. This AI will demonetize and democratize 
education, be available to everyone for free (just like Google), and offering the best education to the 
wealthiest and poorest children on the planet equally. 

This AI companion is not a tutor who spouts facts, figures and answers, but a player on the side of 
the student, there to help him or her learn, and in so doing, learn how to learn better. The AI is 
always alert, watching for signs of frustration and boredom that may precede quitting, for signs of 
curiosity or interest that tend to indicate active exploration, and for signs of enjoyment and mastery, 
which might indicate a successful learning experience. 

Ultimately, we’re heading towards a vastly more educated world. We are truly living during the most 
exciting time to be alive. 

(NOTE: At this very moment, the XPRIZE Foundation is operating a $15M Global Learning 
XPRIZE in which >100 teams are building Android-based software designed to take an illiterate 
student in the middle of Tanzania and get them to basic reading, writing and numeracy in 18 
months.) 

Mindsets for the 21st Century 

Finally, it’s important for me to discuss mindsets. How we think about the future colors how we learn 
and what we do. I’ve written extensively about the importance of an abundance and exponential 
mindset for entrepreneurs and CEOs. I also think that attention to mindset in our elementary 
schools, when a child is shaping the mental “operating system” for the rest of their life, is even more 
important. 

https://youtu.be/7vsCAM17O-M
https://youtu.be/7vsCAM17O-M
http://learning.xprize.org/
http://learning.xprize.org/
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As such, I would recommend that a school adopt a set of principles that teach and promote a 
number of mindsets in the fabric of their programs. 

Many “mindsets” are important to promote. Here are a couple to consider: 

Nurturing Optimism & An Abundance Mindset: 

We live in a competitive world, and kids experience a significant amount of pressure to perform. 
When they fall short, they feel deflated. We all fail at times -- that’s part of life. If we want to raise 
“can-do” kids who can work through failure and come out stronger for it, it’s wise to nurture optimism. 
Optimistic kids are more willing to take healthy risks, are better problem-solvers and experience 
positive relationships. You can nurture optimism in your school by starting each day by focusing on 
gratitude (what each child is grateful for), or a “positive focus” in which each student takes 30 
seconds to talk about what they are most excited about, or what recent event was positively 
impactful to them. (NOTE: I start every meeting inside my PHD Ventures team with a positive focus.) 

Finally, helping students understand (through data and graphs) that the world is in fact getting better 
(see my first book: Abundance: The Future is Better Than You Think) will help them counter the 
continuous flow of negative news flowing through our news media. 

When kids feel confident in their abilities and excited about the world, they are willing to work harder 
and be more creative. 

Tolerance for Failure: 

Tolerating failure is a difficult lesson to learn and a difficult lesson to teach. But it is critically 
important to succeeding in life. 

Astro Teller, who runs Google’s innovation branch “X,” talks a lot about encouraging failure. At X, 
they regularly try to “kill” their ideas. If they are successful in killing an idea, and thus “failing,” they 
save lots of time, money and resources. The ideas they can’t kill survive and develop into billion-
dollar businesses. The key is that each time an idea is killed, Astro rewards the team -- literally, with 
cash bonuses. Their failure is celebrated and they become a hero. 

This should be reproduced in the classroom: kids should try to be critical of their best ideas (learn 
critical thinking), then they should be celebrated for ‘successfully failing’ -- perhaps with cake, 
balloons, confetti and lots of Silly String. 

 

  

http://www.abundancethebook.com/
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DEMONETIZED COST OF LIVING 

People are concerned about how AI and robotics are taking jobs and destroying 
livelihoods... reducing our earning capacity, and subsequently destroying the economy. 

In anticipation, countries like Canada, India and Finland are running experiments to pilot the idea of 
"universal basic income" – the unconditional provision of a regular sum of money from the 
government to support livelihood independent of employment. 

But what people aren't talking about, and what's getting my attention, is a forthcoming 
rapid demonetization of the cost of living. 

Meaning -- it's getting cheaper and cheaper to meet our basic needs. 

Powered by developments in exponential technologies, the cost of housing, transportation, food, 
health care, entertainment, clothing, education and so on will fall, eventually approaching, believe it 
or not, zero. 

In this blog, I'll explore how people spend their money now and how "technological socialism" (i.e. 
having our lives taken care of by technology) can demonetize living. 

As an entrepreneur, CEO or leader, understanding this trend and implication is important... it will 
change the way we live, work, and play in the years ahead. 

How We Spend Our Money Today 

Spending habits around the world tell a pretty consistent story – we tend to spend money on many of 
the same basic products and services. 

Take a look at how consumers spent their money in three large economies: The United States, 
China, and India. 

In the U.S., in 2011, 33% of the average American's income was spent on Housing, followed by 16% 
spent on Transportation, 12% spent on Food, 6% on Healthcare, and 5% on Entertainment. 

In other words, more than 75% of Americans' expenditures come from Housing, Transportation, 
Food, Personal Insurance, and Health. 

In China, per a recent Goldman Sachs Investment Research report, there is a similar breakdown -- 
Food, Home, Mobility, and Well-Being make up the majority of the expenditures. 

Interestingly, in China, consumers care significantly more about looking good and eating better (and 
less about having more fun) than in the U.S. – nearly half of consumer income goes to clothes and 
food. 
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In India, with a population of 1.2 billion people, expenditures on Food, Transportation, and 
Miscellaneous Goods and Services are most prominent. 

Rent/Housing and Healthcare represent a smaller portion of expenditures. 

These differences likely represent cultural differences in each of the three very different countries – 
but overall, you see that the majority of expenditures are in these top 7 categories: 

1. Transportation 
2. Food 
3. Healthcare 
4. Housing 
5. Energy 
6. Education 
7. Entertainment 

Now, imagine what would happen if the cost of these items plummeted. 

Here's how… 

Rapid Demonetization – What It Means 

To me, "demonetization" means the ability of technology to take a product or service that was 
previously expensive and making it substantially cheaper, or potentially free (in the extreme 
boundary condition). It means removing money from the equation. 

Consider Photography: In the Kodak years, photography was expensive. You paid for the camera, 
for the film, for developing the film, and so on. Today, during the Megapixel era, the camera is free in 
your phone, no film, no developing. Completely demonetized. 

Consider Information/Research: In years past, collecting obscure data was hard, expensive in time if 
you did it yourself, or expensive in money if you hired researchers. Today, during the Google Era, it's 
free and the quality is 1000x better. Access to information, data and research is fully demonetized. 

Consider Live Video or Phone calls: Demonetized by Skype, Google Hangouts, the list goes on: 

• Craigslist demonetized classifieds 
• iTunes demonetized the music industry 
• Uber demonetized transportation 
• AirBnb demonetized hotels 
• Amazon demonetized bookstores 

In the back of my book Abundance (Page 289 of the recent edition), I provide a chart showing how 
we've demonetized $900,000 worth of products and services that you might have purchased 
between 1969 and 1989. 

http://a36.ontraport.com/c/s/U9Q/67CmY/6/nE/lPz/6FkcQY/U3XEcrUyGr
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People with a smartphone today can access tools that would have cost thousands a few decades 
ago. 

Twenty years ago, most well-off U.S. citizens owned a camera, a videocamera, a CD player, a 
stereo, a video game console, a cellphone, a watch, an alarm clock, a set of encyclopedias, a world 
atlas, a Thomas guide, and a whole bunch of other assets that easily add up to more than $900,000. 

Today, all of these things are free on your smartphone. 

Strange that we don't value these things when they become free. We just expect them. 

So now, let's look at the top seven areas mentioned above where people globally are spending their 
cash today, and how these things are likely to demonetize over the next decade or two. 

(1) Transportation: 

The automotive market (a trillion dollars) is being demonetized by startups like Uber. But this is just 
the beginning. 

Think about all of the related costs that disappear: auto insurance, auto repairs, parking, fuel, 
parking tickets... Your overall cost of "getting around" will be 5 to 10 times cheaper when compared 
to owning a car. 

This is the future of "car as a service." 

Ultimately, the poorest people on Earth will be chauffeured around. 

(2) Food: 
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As I noted in Abundance, the cost of food has dropped thirteenfold over the past century. That 
reduction will continue. 

 

As noted in the chart above, the cost of food at home has dropped by >50%. 

Additional gains will be made as we learn to efficiently produce foods locally through vertical farming 
(note that 70% of food's final retail price comes from transportation, storage and handling). 

Also, as we make genetic and biological advances, we will learn how to increase yield per square 
meter. 

(3) Healthcare: 
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Healthcare can be roughly split into four major categories: (i) diagnostics, (ii) intervention/surgery, 
(iii) chronic care and (iv) medicines. 

(i) Diagnostics: AI has already demonstrated the ability to diagnose cancer patients better than the 
best doctors, image and diagnose pathology, look at genomics data and draw conclusions, and/or 
sort through gigabytes of phenotypic data… all for the cost of electricity. 

(ii) Intervention/Surgery: In the near future, the best surgeons in the world will be robots, and they'll 
be able to move with precision and image a surgical field in high magnification. Each robotic surgeon 
can call upon the data from millions of previous robotic surgeries, outperforming the most 
experienced human counterpart. Again, with the cost asymptotically approaching zero. 

(iii) Chronic/Eldercare: Taking care of the aging of chronically ill will again be done most efficiently 
through Robots. 

(iv) Medicines: Medicines will be discovered and manufactured more efficiently by AI’s, and perhaps 
in the near future, be compounded at home with the aid of a 3D printing machine that assembles 
your perfect medicines based on the needs and blood chemistries in that very moment. 

It's also worth noting the price of genomics sequencing is plummeting (as you'll see below, five times 
the rate of Moore's Law). Accurate sequencing should allow us to predict which diseases you're 
likely to develop, and which drugs are of highest use to treat you. 

 

The plummeting cost to sequence the human genome (Source: NHGRI) 
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(4) Housing: 

Think about what drives high housing costs. Why does a single-family apartment in Manhattan cost 
$10 million, while the same square footage on the outskirts of St. Louis can be purchased for 
$100,000? 

Location. Location. Location. People flock to high-density, desired areas, near the jobs and the 
entertainment. This market demand drives up the price. 

Housing will demonetize for two reasons: The first reason housing will demonetize is because of two 
key technologies which make the proximity of your home to your job irrelevant, meaning you can live 
anywhere, specifically where the real estate is cheap: 

(1) Autonomous Cars: If your commute time can become time to read, relax, sleep, watch a movie, 
have a meeting… Does it matter if your commute is 90 minutes? 

(2) Virtual Reality: What happens when your workplace is actually a virtual office where your 
coworkers are avatars? When you no longer need to commute at all. You wake up, plug into your 
virtual workspace, and telecommute from the farm or from the island of Lesvos. 

The second technology drivers are the impact of Robotics and 3D Printing, which will demonetize 
the cost of building structures. 

A number of startups are now exploring how 3D printed structures and buildings can dramatically 
reduce the cost of construction and the amount of time it takes to build a building. 

For example, a company out of China, Winsun, is 3D printing entire apartment buildings (see picture 
below): 
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6-story building 3D printed by Winsun 

(5) Energy: 

Five thousand times more energy hits the surface of the Earth from the Sun in an hour than all of 
humanity uses in a year. Solar is abundant worldwide. Better yet, the poorest countries on Earth are 
the sunniest. 

Today, the cost of Solar has dropped to ~$0.03 kWh. The cost of Solar will continue to demonetize 
through further material science advances (e.g. perovskite) that increase efficiencies. 

(6) Education: 

Education has already been demonetized in many respects, as most of the information you'd learn in 
school is available online, for free. 

Coursera, Khan Academy, and schools like Harvard, MIT and Stanford have thousands of hours of 
high-quality instruction online, available to anyone on the planet with an Internet connection. 

But this is just the beginning. Soon the best professors in the world will be an Artificial Intelligence, 
an AI able to know the exact abilities, needs, desires and knowledge of a student and teach them 
exactly what they need in the best fashion at the perfect rate. 

Accordingly, the child of a billionaire or the child of a pauper will have access to the same (best) 
education delivered by such an AI, effectively for free. 

http://www.diamandis.com/blog/disrupting-solar
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(7) Entertainment 

Entertainment (video and gaming) historically required significant purchases of equipment and 
services. 

Today, with the advent of music streaming services, YouTube, Netflix and the iPhone App Store, 
we're seeing an explosion of available selections at the same time that the universe of options 
rapidly demonetizes. 

YouTube has over a billion users — almost one-third of all people on the Internet — and every day, 
people watch hundreds of millions of hours on YouTube and generate billions of views. 

 

 


