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			Praise for You and AI and Rajeev Ronanki

			Rajeev Ronanki, a problem solver and engineer, walks us through how AI will take our health into a “Star Trek-like future.” Twenty years ago, the Star Trek communicator went from a science fiction idea to a real device that fit in our pockets. Now, Rajeev and Anthem, Inc. want to put the entire Sickbay, Star Trek’s medical center, into our pockets too.

			A lover of puzzles and problem solving, Rajeev is tackling his biggest challenge yet—the US healthcare system—and he’s armed with effective AI and backed by an innovation leader dedicated to improving health.

			Just as Elon Musk used digital technologies to transform what was possible in aerospace and transportation, Rajeev is doing the same for human health and medicine.

			Andrew Hessel

			Founder, Humane Genomics, Inc.
Chairman, Genome Project-Write

			If you’ve ever wondered what people mean by the “art of the possible” and how companies can turn innovation into business success, look no further. You and AI is the practical guide we all need to build the AI-first organization.

			Erica Dhawan

			Author, Digital Body Language

			Rajeev had me at You and AI—a title that personifies the deeply personal, very human experience we are all collectively having with technologies that are changing and shaping our world, that are designed to improve our lives, our healthcare encounters, and our relationships with healthcare organizations. 

			In his conversational style, Rajeev explains why our understanding and relationship with AI as citizens and consumers is fundamental and critical as we consider and ensure our rights and responsibilities in a world heavily assisted and guided by AI, alongside its good friend blockchain. He also explains the inevitability of our reliance on technology and data to solve the growing complexity in healthcare and clearly defines that to achieve health outcomes that are improved, inclusive, and equitable it requires an equally hefty dose of proactive human care, participation, and intelligence. 

			Rajeev leads readers through the questions, complexities, breakthroughs, and concerns that prepare us as citizens to interact with AI and blockchain and puzzle together the future of healthcare. The title really says it all, and Rajeev’s skilled storytelling is an enticing invitation to be one of the main characters!

			Shawna Butler, RN, MBA

			Nurse economist 
Managing director, Exponential Medicine
Host, See You Now podcast

			Rajeev Ronanki has deep experience in understanding, working with, and leveraging exponential technologies into impact. In this engaging read, he brilliantly sets the framework, illuminates the cutting edge, and elucidates the incredible potential for AI at its convergence with many other advancing fields to dramatically improve healthcare across the care continuum.

			Daniel Kraft, MD

			Founder and chair, Exponential Medicine

			Ronanki lays out a clear, compelling, and realistic vision for how AI and blockchain can transform healthcare. He also describes what’s already happening today with these technologies. There is no better guide to this complex set of behavioral, policy, and economic issues than You and AI.

			Thomas H. Davenport

			Distinguished professor, Babson College; visiting professor, Oxford University
Fellow, MIT Initiative on the Digital Economy
Senior advisor, Deloitte AI
Author, The AI Advantage; Competing on Analytics
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Foreword

			
The Best Way to Predict the Future Is to Create It Yourself

			I believe that a single person, driven by their massively transformative purpose (MTP), can change the world. We are living during a period of human history in which a scientist, leader, or entrepreneur—powered by their MTP and exponential technologies—can positively influence the lives of a billion people. Whether you are in financial services, real estate, insurance, healthcare, manufacturing, retail, advertising, or energy, understanding which exponential technologies are emerging and converging is critical to the longevity and effect of your business. This book offers a deep dive into the opportunity that the convergence of computation, sensors, networks, blockchain, and AI have to transform today’s sick-care system into the promise of healthcare.

			For most of human history, access to any reasonable healthcare was available only to the wealthiest among us. But technology is a force that transforms that which is scarce into something abundant. In much the same way that billions of people with a smartphone have free access to world information, in the decades ahead, AI, blockchain, sensors, and networks offer a future in which the best diagnostic healthcare is available to anyone, anywhere. This, then, is a vision for healthcare abundance.

			In my recent book, The Future Is Faster Than You Think,1 I outline several of the most powerful metatrends shaping the 2020s. Metatrends that have the ability to transform every industry on the planet in the next ten years. Metatrends that result from the convergence of exponential technologies, reinventing business models in their wake at a speed that will catch many of the traditional industry leaders by surprise. The following are the top five metatrends that I believe will reinvent the healthcare industry.

			
					
Massive connectivity between all people and devices. We are on the verge of connecting everyone and everything on the planet. In 2018, half of the world’s population was plugged in online—3.8 billion out of today’s 7.8 billion individuals. Over the decade ahead, the global deployment of 5G and satellite constellations, such as SpaceX’s Starlink, will connect every human on Earth at multihundred-megabit speeds. In addition to connecting everyone, we are also connecting every digital smart device on the planet, something called the Internet of Things (IOT). Today the IOT connects 35 billion devices, growing at a rate of 127 new devices per second, to 75 billion by 2025, onward to a trillion-dollar marketplace by 2027. Many of the devices being connected to the cloud and to AI networks will be health related, allowing your physiology to be measured minute to minute throughout the year.

					
Ubiquitous artificial intelligence embedded throughout our lives. In the decade ahead, AI will be embedded into everything, everywhere, and will transform every business and industry. As noted by Sundar Pichai, CEO of Alphabet, “Artificial intelligence could have more profound implications for humanity than electricity or fire.”2 As reported by Gartner Predictions, AI will generate $2.9 trillion in business value and recover 6.2 billion hours of worker productivity in 2021.3 In my humble opinion, there will be two kinds of companies at the end of this decade: those that are fully embracing and using AI and those that are out of business. As services like Alexa, Google Home, and Apple HomePod strengthen their AI and expand in functionality, such services will eventually become your round-the-clock diagnostic physician, monitoring the biomedical sensors in your bedroom, on your body and in your body, and your physiology to give you constant feedback and allow you to become the CEO of your own health.

					
Significant increase in the human health span. A dozen game-changing biotech and pharmaceutical solutions (currently in Phase 1, 2, or 3 clinical trials) will reach consumers this decade, adding at least an additional ten years to the human health span. Technologies include stem cell supply restoration, pathway manipulation, senolytic medicines, a new generation of endo-vaccines, peptide treatments, GDF11, supplementation of NMD/NAD+, among several others. And as machine learning continues to mature, AI is set to unleash countless new drug candidates, ready for clinical trials. This metatrend is driven by the convergence of genome sequencing, CRISPR technologies, gene therapies, AI, quantum computing, and cellular medicine. The end result, I believe, will be to make one hundred years old the new sixty, adding decades to our health span.

					
Emergence of the spatial web. One effect of the global COVID-19 pandemic has been the transition of the workplace from the physical office to the virtual experience. The same is happening to medical visits as we transition from healthcare in the hospital or doctor’s office to healthcare remotely in the home. Much of this transformation is a result of virtual technologies such as Zoom, VR, AR, and embedded AI. In 2020, we saw the dramatic increase of Zoom’s enterprise value to ten times the value of the top ten airlines combined. The year 2020 also saw a record investment of $2 billion in augmented and virtual reality technologies, with a projected ten times increase in AR and VR headsets between 2020 and 2024. The combination of VR/AR with artificial intelligence and blockchain will enable the emergence of the spatial web, or Web 3.0.

					
Increasing abundance. Although we are all bombarded with negative news from the media, on many fronts the world is getting better year after year with improvements such as a reduction in global poverty, falling rates of childhood mortality, increasing access to electricity, and communications and internet services. Further, the convergence of high-bandwidth and low-cost communication and ubiquitous AI on the cloud is resulting in AI-aided education and AI-driven healthcare, which are being digitized and demonetized, becoming available to the rising billion on their mobile devices. Many of these positive changes are the result of exponential technologies transforming scarcity into abundance. As I remind the members of my Abundance 360 mastermind, the world’s biggest problems are the world’s biggest business opportunities. And fueling those entrepreneurs focusing on solving the world’s grand challenges is an ever-increasing supply of capital abundance. As the Economist points out, companies raised more capital in 2020 (in the midst of a pandemic) than at any time in human history.4 In 2020, US venture capitalist firms invested $156.2 billion in start-ups, equivalent to about $428 million every day of the year. This record sum was up from $136.5 billion invested in 2019. More bucks means more Buck Rogers, meaning that we will see more entrepreneurs taking more moonshots, starting more companies, and investing in more technologies.

			

			So there you have it: just a few of the reasons why the decade ahead will look far different from the decade behind us. And why entrepreneurs and innovators armed with AI and blockchain, to name just a few of the technologies, have the potential to reinvent business models and industries like never before.

			Whether you are new to the AI, blockchain, and exponential technology universe, or you are an old hand looking for groundbreaking innovations, I am excited to introduce you to You and AI. This book will teach you about a future that is trending much more toward the medical world we envisioned during our youth watching Star Trek than anything around today. I invite you to join and explore what is unfolding at this very moment, a future that is faster—and better—than you ever thought possible.

			—Peter H. Diamandis, MD

			
Chapter 1

			
Exponential Technologies and Our Revolutionary Future

			As a young child, I always looked forward to the jigsaw puzzles my dad would bring home with him from work. My eyes would light up at the sight of the puzzle box tucked under his arm. I couldn’t wait to dump the pieces out onto the table and splay them out with my fingers. Snapping the tiny cardboard shapes together was immensely satisfying. Each time the pieces fit, a rush of dopamine would shoot through my body, a tiny reward for a little problem solved.

			I was methodical in my puzzling. Find the corner pieces first and put them into place. Separate the edges into their own pile and build the frame. Sort the rest by colors, like with like. Keep an eye out for logos and matching letters, any signage, the most obvious pieces first. Then test and retest until pieces start to fit. Work inward from the edge. Slowly, images emerge, order out of chaos. An elephant’s tusk! The Eiffel Tower! The Taj Mahal’s bulbous dome! The iconic circular hull of the Starship Enterprise! That one was my all-time favorite jigsaw puzzle. Star Trek was my favorite show at the time.

			The family would all gather around the table to work on the puzzle together. But this was about more than just family time for me. My family would lose interest after a half hour or so and disperse once all the snacks had been eaten. My parents would wander off to watch television or read a magazine. Not me. I would sit up for hours finishing the puzzle. I could hardly wait for the next one. Sometimes I even undid the work so that we could do it over again.

			As I got older, jigsaw puzzles lost their allure. They were too simple and no longer presented enough of a challenge. I lost interest in them. But I didn’t lose interest in solving problems. I graduated from puzzles to building blocks. Legos opened up a whole new world of creative problem-solving. Jigsaw puzzles were a problem with one solution. One could arrive at that solution via various strategies, but the end point was preordained. Not so with Legos. I could build anything my mind could imagine. The sky was the limit.

			My cousins treated the Legos more like toys. They would fashion little animals or dolls out of them to play make-believe with. I would play with them, but when they got bored, I would sit up and see what I could create with the blocks. The building itself was what kept me interested. They scratched that same itch the puzzles had.

			My dad helped me use the Legos to build replicas of various things. We would tear pictures out of magazines and try to create the image in 3D. Famous buildings, household appliances, cars or rockets, little neighborhoods, and cityscapes. My crowning achievement was a miniature replica of the USS Starship Enterprise.

			My dad, a mechanical engineer who worked on heavy machinery, was meticulous with the details. He helped me plan the parts and how they would fit together. We built the thrusters, the engine rooms in the belly of the ship, the circular hull with the crowning bridge on top. We constructed them to scale and planned how they would come together before actually assembling them into the starship. My dad was teaching me how to think like an engineer. A picture from a Star Trek poster served as our schematic, the Legos our components.

			My dad started bringing home schematics from work. I had graduated to building replicas of the various engineering projects he was working on. Sometimes he brought home components from the industrial machinery and would explain the function of the component in the larger machine. He described how the component itself was made up of smaller components. I watched in awe as he turned the gears and explained their function. Then I built replicas out of Legos. These models actually functioned. We built interlocking gears and moving pistons, all of it hand powered, of course. But they would perform the same function as the real machinery, just at a much smaller scale.

			I was beginning to understand how problems could be divided into smaller parts. I was seeing how solutions were made up of smaller, constituent steps. This kind of creative exploration was what we now call hacking. It was hands-on learning by puzzling through a problem.

			These formative experiences instilled—or maybe just revealed—my passion for problem-solving. It was a passion that would stay with me throughout my life. I would later follow in my dad’s footsteps and become an engineer myself. But I didn’t know that at the time. I didn’t know that I would someday apply the fundamental problem-solving skills he was teaching me to much bigger challenges in business, technology, and healthcare. At the time, I was just having some fun with my dad and the puzzle in my hands.

			Science Nonfiction

			My mom didn’t really share my deep interest in puzzles, but she was supportive of it. She was a schoolteacher and believed in the value of learning, but building stuff wasn’t her thing. We spent our time together socializing and watching television. I grew up in Hyderabad in southern India, but we got American shows on the local stations. My mom would sit and watch Star Trek reruns with me. She liked the adventure plots and the drama between characters. I was far more interested in the space exploration and futuristic technology.

			The gadgets and machines employed by Kirk and the rest of the crew were fascinating. Speculative technologies like phasers, teleporters, and warp drives captivated my imagination. It was magic rendered in the language of science. What separates science fiction from fantasy is its plausibility. No one will ever be able to cast a spell to launch fire from their fingertips. But it is easy to imagine wearable bionics that would do just that. Being a pragmatic person, I have always been more drawn to the plausible.

			I was so pragmatic that my daydreams about these fantastical speculative technologies extended into the mundane. I imagined Star Trek technology put to use in everyday life. I imagined being dematerialized and rematerialized on the other side of the Earth or flying through space at warp speed on a daytrip to the moon. Such technologies would radically transform humanity, if only they existed. As a kid growing up in the seventies and eighties, I was excited for the future. None of these technologies existed at the time, but it was thrilling to imagine that they someday might.

			That future ended up not being as far off as I had imagined. While we are unlikely to ever see technologies that violate the laws of physics, rendering faster-than-light travel unlikely, many real-world modern technologies are analogous to what I grew up watching on Star Trek. By the time I was in college in the nineties, some were already hitting the consumer market.

			The most obvious example is the parallel between cell phones and the Star Trek communicators used by the crew of the USS Enterprise. In 1996, Motorola released the original StarTAC phone, which became one of the first cell phones to see widespread consumer adoption. Motorola would go on to sell sixty million units before retiring the line. There had been earlier consumer cell phones that didn’t catch on. They were large and clunky like early wireless house phones. The StarTAC was different. It was a flip phone that fit easily into a pocket or the palm of a hand.

			The StarTAC flip-top design was remarkably similar to Star Trek communicators, which had a combination microphone/earpiece that flipped up. This was no mere accident, nor was the product’s name. Martin Cooper led the team that developed the StarTAC. He was known for having pioneered early mobile phone technology in the 1970s. It had always been Cooper’s dream to build a handheld mobile phone that functioned like the communicators in Star Trek. He actually cited the show as inspiration. “That was not fantasy to us,” Cooper said about the Star Trek communicators when talking about his work on early cell phones, “that was an objective.” The StarTAC was the Star Trek communicator’s namesake.

			Cooper wasn’t the only person inspired by the speculative technology of Star Trek. The Altair 8800, the first commercially successful personal computer, is rumored to have been named after a reference to a Star Trek episode in which the crew visits the Altair star system. In fact, many technologies were inspired by other works of science fiction as well. Scientists and inventors have always taken inspiration from creatives exploring the bounds of the imaginable. Jules Verne’s 1870 novel Twenty Thousand Leagues Under the Sea predicted many of the features of modern submarines in a time when their extant predecessors were primitive vessels. It was real-life engineers who made those visions a reality.

			Cell phones aren’t the only modern technology resembling the then-futuristic tech on Star Trek. Much of the speculative technology on the show is already a reality and commonplace. Video conferencing is no longer limited to the USS Enterprise’s bridge. Now you can get a Zoom chat room or video call a friend on Skype. Tablets like those featured on the original Star Trek series are now common consumer items. Most people in the developed world carry around cell phones that act like the PDAs common to science fiction. Tricorders, the scanning devices carried by the USS Enterprise crew, resemble handheld scanning equipment now in use in a variety of industries, from healthcare to mining to construction. Wearable computing devices, sensors, and screens are common in both the consumer market and in industries.

			There are also many developing technologies that are starting to resemble speculative technologies. The Star Trek series famously papered over the plot hole that the language barrier between alien species would present by introducing universal translators that automatically translated a speaker’s words for the listener. While no present technology operates so seamlessly, advanced voice recognition and text-to-speech software do allow people to communicate with each other in different languages on the fly. It’s not hard to imagine how such technology could someday be miniaturized and implanted into the human body. There is no Holodeck, which appeared in later series of the franchise, but consumer virtual reality headsets are getting better and more immersive with each generation. The VISOR worn by Geordi in Star Trek: The Next Generation allows a blind man to see, not so different from cochlear implants that already allow the deaf to hear. Even now, scientists are racing to develop the bionic eye.

			Some speculative technology hasn’t materialized, of course. Technologies that break the laws of physics are unlikely to ever be real. We probably won’t ever see warp drives that allow us to travel faster than light, transporters that move matter across space magically, or replicators that create prepared food from thin air.

			But many technologies that were once thought impossible have become available as everyday consumer goods. There is reason to believe that at least some of the things we still think impossible may one day become reality. There are no tractor beams, not yet, but we can imagine all kinds of futuristic solar sails that move objects with lasers. General artificial intelligence is currently nowhere near the level of sophistication as seen in the android character Data, but given the exponential rate of advancement in AI, we can imagine a day when software might become sentient.

			Exponential Technology, Exponential Change

			More breakthroughs are on the horizon—and sooner than we might think. The pace of many technologies is exponential. They aren’t growing at an incremental rate. Progress is compounding and growing faster and faster over time. We call these exponential technologies because they advance ever more quickly as they mature. Their growth follows the upside of a parabolical curve.

			The exponential technology most familiar to the general public is computer microchips. Their exponential growth has been popularized by Moore’s law. In a 1965 paper, Gordon Moore, cofounder of Fairchild Semiconductor and Intel Corporation, observed that the number of transistors on a microchip had been doubling annually for a decade and would continue to do so for another ten years. In 1975, again looking forward, Moore predicted that the same doubling would occur about every two years for the foreseeable future. Moore was making a bold prediction.

			Despite the name, Moore’s law is an observation and a projection, not a hard rule. Nonetheless, Moore’s law has held true for over half a century now. Computer chips have doubled in power about every two years, give or take, ever since. They continue to do so today.

			Perhaps almost as amazing is that as microchips have been doubling in power, they have similarly fallen in price at the same rate. Microchips have been getting exponentially cheaper as they have grown exponentially more powerful. This has allowed for a parabolic expansion in computing power. The processors in modern cell phones are now orders of magnitude more powerful and cheaper than the supercomputers of Moore’s time.

			Computing power is not the only exponential technology. Another key exponential technology is so-called big data. We have seen a parabolic explosion in the amount and quality of data over the last few decades. The world has deployed a massive physical infrastructure that collects data for various processes and operations throughout the global economy. They also pick up personal data. Today we have sensors in cars, smartphones, watches, monitors, medical devices, industrial machinery, appliances, light bulbs, radios, supermarket and postal scanners, red lights, doors, underneath highways, and in everything else as well. The Internet of Things (IoT) comprises billions of connected devices, with more being added ever more rapidly. In the next few years, we will surpass a trillion sensors operating on many billions of devices around the world. These sensors are providing data on anything and everything.

			This expansion of big data will not be slowing down anytime soon. The world is producing more data than ever. It is hard to overstate how much data now exists. We have created more than 33 zettabytes of data as of 2018. Market intelligence company IDC estimates that the world’s cumulative extant data will grow to 175 zettabytes by 2025.5 This is a number that the human brain cannot even comprehend. The average 25 mb/second broadband internet connection downloading this much data full-time would take nearly two billion years to finish.6 Much of this existing data was created in the last few years. That’s the nature of exponential growth. You’re always riding the steepest part of the curve—but it just grows bigger and bigger.

			This data is not just Netflix streams and TikTok videos. Much of it is consumer and industry data. In the healthcare industry, the total amount of information doubles every seventy-three days, according to a 2011 study put out by the Transactions of the American Clinical and Climatological Association.7 This is due to the increase in medical records, images, labs, and other medical data, all of it now being recorded digitally. This vast amount of information provides more powerful insights than ever before.

			The exponential growth in data and processing power is driving exponential advancement of several other technologies too. Technologies don’t exist in vacuums; they reinforce one another. Exponentially increasing computing power and data sets allows for the modern artificial intelligence systems that we have today. In fact, these advanced AIs are required just to crunch and process all the data.

			These AI systems are able to improve all kinds of other technologies as well, including artificial intelligence itself. AIs can process their own data to improve their own performance, which is the basis of machine learning. This is just one example of how exponential technologies feed off each other and snowball ever faster.

			Not all technologies are accelerating exponentially, but many are. Anything with a microchip is potentially an exponential technology. Not just computers but also smartphones and other devices. The number of sensors on a smartphone has been doubling every four years. The IoT can itself be seen as an exponential technology, expanding to encompass all physical infrastructure. Currently, the growth in genetics and bioengineering is undergoing exponential growth with the advent of technologies like CRISPR gene editing, which rely on processing vast amounts of genetic data. Cloud computing and streaming services are growing rapidly in usage and sophistication. Most technologies that benefit from more processing power and data are developing at a faster rate right along with these drivers of exponential growth.

			In many cases, the adoption itself makes the technology more useful. More people and businesses adopt technologies as they improve and mature. At a certain point, adoption becomes its own driver of exponential growth. More companies and people using the technology actually makes it inherently more useful. Consider the network effect of the telephone or, more recently, the internet. The more people who own phones or have internet connections, the more useful they become to the user. This in turn drives further investment, which makes the technology even more useful, which leads to ever more adoption. This self-reinforcing cycle eventually sets off an exponential explosion in the utility of a technology. The more adoption, the greater the utility. This is especially true for exponential technologies. Consider big data. Facebook and Google are so valuable because they produce data from so many users. More data means more and better insights.

			This effect is not limited to social media data. In the healthcare industry, widespread adoption of new technologies also produces more useful data sets. More equipment means more sensors, which mean more data. This allows medical professionals to glean more and better insights. Doctors can better understand patient populations. Insurers can develop better insights on claims and processes. Hospitals can better understand all of their metrics. And all of this value compounds and increases exponentially.

			Although it begins with a trickle that grows over time, the exponential growth of technology can appear like a sudden explosion when it first bursts onto the scene. This is usually an illusion. Exponential technologies grow slowly at first, doubling and doubling their speed over time until they mature to a certain level of commercial viability. This is when mass adoption can make it seem like they came out of nowhere. In truth, it was exploding in growth all along, and no one noticed until it swept the world.

			This is the nature of exponential expansion, but it can be hard for even intelligent and highly educated people to grasp on a gut level. Consider this thought experiment: An invasive species of water lilies starts growing in the middle of a large pond. They reproduce rapidly, doubling every day. If it takes them thirty days to fill the pond, how long does it take them to cover half the pond?

			The answer, of course, is twenty-nine days. This is easy enough to reason out, but the answer seems wrong. That is because people think of growth in linear, incremental terms. We have a hard time grasping exponential growth. It is easier to imagine the effect of saving $500 a month for forty years than the much larger effect of compounding interest over time. We might think the monthly deposit matters most, but in truth, the average portfolio compounding at an average of 8 percent interest will grow the portfolio to six or seven times what it would otherwise be. The effect of exponential growth absolutely dwarfs the incremental savings.

			Where the pond and investing metaphors break down is that, in the case of technological progress, there is no pond to limit growth, nor is there a life span limitation. Exponential technological growth can theoretically continue on forever.

			This is why technological progress can feel like it is always exploding just now, like we are always on the edge of something bigger—because we are! The advent of computing was a huge breakthrough. So was every step of growth along the way. Personal computers were just as revolutionary as early supercomputers. Smartphones are revolutionary. Quantum computers will be revolutionary. Each doubling has a larger and larger impact. This is hard to grasp looking forward but easy to see when looking back. We just can’t imagine what technology has in store for the future.

			I have zero doubt that the exponential pace of technological development ensures that those living today will see technology and scientific breakthroughs once unimaginable outside the bounds of science fiction. The speculative is becoming reality—and doing so at an ever-accelerating rate. This has been the case for much of recorded human history. What is exciting about recent times is that the pace of progress has accelerated to the point where major technological and societal shifts unfold over the span of a single generation, over a single lifetime.

			People born on the cusp of the industrial revolution saw massive change in their lifetimes. They witnessed the rise of automation, steam rail, and countless other industrial marvels. Those born in the early twentieth century witnessed even more mindboggling technological advances. They may have grown up with horse-and-buggy carriages, seen the country urbanize and then suburbanize as car culture proliferated, and spent their golden years zipping across the country on commercial airlines. People born before the invention of the first electronic television in 1927 are using smartphones today.

			The exponential acceleration of technological advancement continues now. Those of us living today will be shocked by the scientific breakthroughs in the coming decades. Gene editing, nanotech, biotech, advanced artificial intelligence, quantum computing, and other exponential technologies are set to change the way humanity lives and conducts business. The coming change will not be just as revolutionary but actually more revolutionary than the change previous generations witnessed.

			If science fiction has shown what humans can imagine, science has shown what we can accomplish. However, it is business and industry that ultimately bring novel technologies to market, put them to use, and refine their application over time.

			
Chapter 2

			
The Business of Exponential Technology

			Hearing about how Star Trek communicators inspired Martin Cooper to develop the cellular phone was an aha moment for me. His inspiration was my inspiration. I, too, was inspired by the technological possibilities put forward in Star Trek and other science fiction classics. Moreover, I was inspired by Cooper himself. Here was a man who took speculative technology and actually built the thing. He didn’t just marvel at fantastical speculative technology—he asked, how would we build that? Then he figured out a way to do it for real.

			And the thing worked. He built a working communicator! Thanks to his efforts, and those of countless others, we can now talk to people on the other side of the world in real time, on the go, from a device that fits in our pocket that the average person can afford. Science fiction became science reality.

			From Inspiration to Methodology

			This wasn’t easy, of course. Inspiration alone isn’t enough. You still have to figure out how to build the idea. Science fiction can provide inspiration, but scientists and engineers have to do the hard work of discerning what is possible with present technology. You have to go from inspiration to methodology and practice.

			Cooper showed me that there was a realistic method for turning fantastical ideas into real-world inventions. That was his life’s work—and I wanted it to be my life’s work too. I wanted to make the impossible possible. I already had the inspiration. The possibility of novel technologies had always been inspiring to me from my first episode of Star Trek as a child. I have stayed as inspired by the great possibilities of science and technology ever since. The methodology—I was still working on. I had a natural inclination for problem-solving, but the problems I wanted to tackle weren’t simple puzzles. They would take training and experience to practice effectively.

			My journey, as it does for most technologists, began with a technical education. I majored in mechanical engineering at a college in India before moving to the United States to pursue a graduate degree in computer science at the University of Pennsylvania. This was around when I had my aha moment about Cooper, which was confirmation that I was on the right path in life.

			The switch from engineering to computer science was as seamless as the jump from jigsaw puzzles to Lego blocks. Software engineering is not so different from other kinds of engineering; it’s all problem-solving. Software is built the same way as any other engineering solution. A problem is identified, solutions are planned, and then you have to figure out the best way to build the idea. Good architectural principles apply to code just as they do to other engineering problems, such as, well, architecture. You build a program the same way you construct a building. Good code is made of discrete interlocking parts that snap together to form a working whole. It’s no different in concept from putting together Legos or puzzle pieces or mechanical components. For me, software was just another puzzle to solve, but in some ways it was purer. The virtual world of computer programming makes real-world problems abstract, distilling them down to their purest concepts. But the problems are often similar. In a way, most problems are.

			So why choose code? Because it was an exciting time to get into programming and software. I could see that this was a growth technology. I didn’t necessarily think about it in those terms, but I could feel it. Personal computing had matured into viability. Most middle-class families now had their own personal computers in the home. It was also the early days of the internet, which had become commercially viable. Dial-up internet was everywhere. The whirr of dial-up modems and “You’ve got mail!” notifications were sounding out across the country.

			The dotcom boom was just over the horizon, but already there was an excitement about the internet. Everyone in business, certainly in Silicon Valley, was waking up to the potential of online commerce. Traditional big businesses were taking notice, as were newcomers. Google, Yahoo!, and Amazon were still just start-ups at the time. In the Valley, it seemed like everyone and their cousin were working on a dotcom venture. Commerce was moving online—we all knew it—but we still had to fumble our way to the right business model. This is the way it is with all new tech. Online shopping seems commonplace now, but at the time, it was truly revolutionary. We were figuring things out as an industry.

			I wanted in on that action. I saw a chance to use this new technology to solve everyday problems. After working as a developer for a few tech companies, I launched my own e-commerce start-up. Most online retailers at the time had a niche. Amazon started as a humble online bookstore. Our niche was online furniture shopping. We wanted to leverage the internet to put custom-made furniture at the consumer’s fingertips.

			The website we were developing allowed customers to choose, build, and customize furniture during the production process. They could watch and make changes as the pieces moved through the assembly line. The website would provide real and virtual images of the piece, allowing them to swap colors, features, and sizes on the fly and get a customized piece of furniture delivered within a few weeks. This may seem standard or routine now, but it was novel at the time. None of this was possible without the widespread adoption of home computers and the internet.

			The process was partially inspired by all of those Legos sessions with my dad. Customers could plan and assemble their furniture online before we built and shipped it to them. Or that was how it was supposed to work anyway. Unfortunately, the company fell apart before the website ever went live. The dotcom boom gave way to the dotcom bust. Venture capital and other funding dried up. We didn’t have the money to finish developing the website, much less any production capacity. We were forced to shutter the project, sell off assets, and move on to other things.

			Despite our inspiration, the company hadn’t worked. We had gotten something wrong—many somethings, really—and failed to come up with the right business model at the right time. But in doing so I had learned a lot about the business of business. The lessons learned would not be for naught.

			Learning the Business of Healthcare Technology

			For my part, I went back to working as a technology consultant for several technology companies and consultancies over the years. This was how I got into the healthcare space—by way of happenstance. One of my first big clients was a large integrated health system. I spent five years helping them modernize their various systems to leverage new technologies.

			This experience gave me a crash course in the entire healthcare industry. The health system was a consortium of primary care providers, hospitals, and health insurers united as one mostly self-contained ecosystem. Their business model was unique in this way. They had their hand in practically every part and corner of the American healthcare system; it was the American healthcare system in microcosm. I got to see how all of the puzzle pieces fit together. The healthcare system is really several systems that interlock in various ways. Each of those systems has subsystems, and those subsystems have individual parts with their own components. It’s an incredibly complex machine that makes up nearly a fifth of the American economy.

			Being able to see and work with the whole American healthcare system in miniature was invaluable. I could recognize not only how the different components worked together but also the many points of friction. As a consultant helping this health system modernize its systems, I learned about the challenges facing the healthcare system as a whole. I learned what worked and what didn’t and what points were under pressure and strain.

			When I later went to work in Deloitte Consulting’s healthcare technology division, I saw that my observations about the health system did indeed apply to the wider healthcare industry. I worked with all kinds of providers, insurers, hospital and care centers, and all of the other actors that make up the American healthcare system. This confirmed what I had already learned: for all its strengths, the American healthcare system has real problems. 

			This was concerning, of course. But I wasn’t just an observer. I was a consultant working to solve problems. I was a technology consultant, in particular, which meant that we were using new tools to solve long-standing problems. Yes, there were problems. But we were finding solutions. We were leveraging technology to do things in new and better ways.

			Solving such problems isn’t just a matter of having the tech, though—that’s just the precursor. These weren’t tech problems. They were business problems to be solved with the application of technology. Many tech people fail to internalize this distinction. The tech is just the tool. Knowing how to use the tool isn’t enough. You also have to understand the business context in which it is being applied. 

			My years as a technology consultant and now as a healthcare executive have made this truth abundantly clear. It was easy to see as a software developer. Knowing a programming language allows you to build solutions that can scale. But building the right solution in the most efficient and effective manner requires a deep understanding of the business context. Professional software development taught me how to examine problems through a business lens. What do the stakeholders, customers, and staff need? What problem are you trying to solve? How will a new implementation improve a business process?

			Tech for the sake of tech is a wasted investment and a missed opportunity rolled into one. The newest tech won’t help if it’s not the right tool for the job. A fancy pneumatic staple gun may outperform a manual stapler, but it won’t help you drive a screw into wood as well as a cheap screwdriver. You can’t apply eyeshadow with a tube of lipstick. And you can’t build optimal digital solutions with the wrong tech.

			The more exciting the technology, the easier this truth is to forget. This was where many companies went wrong during the dotcom era. Those were heady times in Silicon Valley. There was a utopian ethos. We felt that technology was about to radically transform society. This sentiment so permeated the industry that you could feel it in the air. You saw it on other people’s faces. You saw it on your own in the mirror. There was a boundless sense of optimism that technology—and we as its purveyors—could transform the world. Any business with a “dotcom” at the end of its name seemed destined for greatness.
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