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FOREWORD

Every great leap in human history begins with an idea that seems impossible to the people of that time. From Kennedy’s declaration to reach the moon, to the emergence of human civilization in our evolutionary past, transformative change often appears to defy our understanding of how progress typically occurs, which is through a relatively slow and incremental process. But what if these seemingly miraculous leaps reflect a deep cyclical pattern in nature—one that could help us navigate our own transformative moment in history?

The term “moonshot moment,” from which this book gets its title, traditionally refers to ambitious, groundbreaking projects that address huge problems through radical solutions and breakthrough technology. Google and similarly powerful organizations use it to describe initiatives that aim to solve massive challenges through revolutionary innovations. But the examples described in this book suggest something more fundamental: these moments reflect a universal pattern of transformation that occurs not just in human endeavors, but in the evolutionary process itself.

Consider what anthropologists call the “cognitive revolution”—a period between 100,000 and 40,000 years ago when our ancestors suddenly developed all the complexities that make us “human,” like abstract thinking, symbolic language, and a new level of self-awareness. This rapid transformation, occurring in what amounts to an evolutionary blink of an eye, challenges our traditional understanding of how adaptive change occurs. It points to a deeper pattern present in cosmological, biological, social, cultural, and technological evolution: the phase transition. From the emergence of atoms to the birth of cells, from the rise of consciousness to the development of culture, reality organizes itself through a nested series of phase transitions, where smaller systems unite to form larger ones with new emergent properties.

If this philosophy is correct, then Milan Kordestani’s moonshot moments aren’t random occurrences; they are, to some useful degree, predictable and follow mathematical and dynamical principles we’re beginning to understand. Some of these principles relate to thermodynamics, information, and computation, which can be unified under a new theory of evolution, what I have called “the Integrated Evolutionary Synthesis” in my book The Romance of Reality, which understands life and all its cultural products as an attempt by organized knowledge to survive against the natural tendency toward disorder famously associated with the second law of thermodynamics. This thermodynamic framing illuminates the computational and goal-directed nature of life, and reconceptualizes the story of nature as a game where world-modeling agents develop increasingly sophisticated strategies to survive in an unpredictable universe.

Each major evolutionary transition represents a leap in both functional organization and error-correction capability. These ‘errors’ aren’t just mistakes—they’re threats to the stability of the computational system, which could be an individual like a human, or a society. For instance, the emergence of language allowed humans to share knowledge and correct misunderstandings more effectively. Similarly, the scientific method represented another leap, providing systematic tools for discovering truth and correcting errors in our collective understanding. Each transition creates new ways for systems to maintain themselves against chaos, often through increasingly sophisticated organizational structures. The division of labor enables specialization, while the hierarchical modularity of these systems contains errors and prevents system-wide collapse. Life’s multi-level architecture reveals itself as a design optimized for resilience, robustness, and adaptability.

Today, we stand at the threshold of another such transition. The emergence of artificial intelligence, particularly large language models, represents just one aspect of a broader phase transition in human civilization. We’re witnessing the potential emergence of what Teilhard de Chardin envisioned a century ago as the “noosphere”—a global network of human computation and consciousness that represents a new level of planetary organization. Think of technologically aided humanity as forming a “global brain,” creating a cognitive layer that integrates with and enhances the biosphere.

The culmination of this transition will be a “singularity” event, but not like many have imagined. The singularity is not a point at which AI surpasses human intelligence and makes us obsolete, nor is it a point where we evolve into machines ourselves by replacing our biology with technology. We will indeed integrate with our technology—in fact, we already have just by owning a smartphone—but it will be a different kind of event: one where we become in harmony not just with our technological products, but with the living planet as a whole. It is the moment when we recognize that we are the self-aware layer of the planetary superorganism, which has been called “Gaia” by the poetic naturalists and spiritual scientists who see the living world as one interconnected entity; not fully distinct from the inanimate natural world, but an agentic outgrowth of it.

In alignment with this view, Kordestani’s book explores moonshot moments not just as historical events but as active templates for understanding and guiding transformation. These patterns help us understand not just what changed in the past, but how change itself works. They offer practical guidance for steering our own moonshot moments toward positive outcomes.

The book explores not just isolated moonshot moments, but “moonshot clusters”—periods where multiple transformative changes converge to create social and cultural phase transitions. Beyond merely chronicling these historical leaps, it invites readers to become active participants in the next great transition. Rather than passive observers of change, we are called to become conscious agents of transformation, helping shape the future we want to see.

The coming transition involves multiple catalysts that Kordestani recognizes: artificial intelligence provides new capabilities for processing and organizing information; transhumanist technologies suggest ways to enhance human capabilities; and psychedelics offer tools for shifting perspective and seeing the interconnected nature of reality. These aren’t separate developments but aspects of a single metasystem transition in human civilization.

Understanding these evolutionary-developmental patterns is crucial as humanity faces unprecedented global challenges. Climate change, infectious disease, economic inequality, war and social unrest—these challenges can’t be solved through gradual improvement alone. They require the kind of fundamental reorganization that characterizes true moonshot moments, and such transformations demand the participation of everyone. Think of the present transition as being analogous to the emergence of the first civilization, but now our civilization is about to become truly planetary, as a singular coherent and harmonious computational entity. We are all co-creators in the Game of Life, a “reality game” that has a narrative that is partially predetermined and partially ‘open,’ waiting to be determined by us. We, as free agents with the ability to reason counterfactually and choose the future path that is consistent with our goals and vision, stand to write the most epic chapter of history so far in the story of cosmic evolution.

This understanding transforms us from passive observers into conscious participants in humanity’s next great leap forward. As our civilization approaches its own moonshot moment, facing challenges that seem to require impossible leaps, these recurring patterns offer both hope and direction. They remind us that throughout history, seemingly insurmountable barriers have been overcome through dramatic reorganization efforts by the collective that transformed what was realistically possible.

Kordestani’s proposal for a personal knowledge management (PKM) system aligns with this view of evolutionary transitions as leaps toward new regimes characterized by new worldviews that bring about revolutions in understanding. Just as previous transitions involved new ways of organizing information and understanding reality, the current transition requires new tools for managing knowledge and navigating complexity.

The major themes in this book—AI, biohacking, hyper-cooperation, and the exploration of consciousness via mind-altering experiences—come together under the umbrella of moonshot moments. They represent different aspects of humanity’s innate desire to push the bounds of what we think is possible and aim for the seemingly unachievable. This is all done not only in an effort to further humanity, but also to satisfy our curiosity and our natural urge to understand the world around us. It is all one project. It is a part of the process of natural uncertainty reduction and sense-making activity that we’ve had to do for as long as we’ve existed, in order to resist entropic decay.

This book serves as an instruction manual for the modern human, the “metamodern” human, and for our civilization as a whole. It’s a guide to transforming the Game of Life into a truly “infinite game,” ensuring the continuation and evolution of this grand project we call life. By understanding the dynamical patterns of transformation that bring new levels of order, complexity, and awareness into existence, we become better equipped to navigate and guide the changes ahead. The future isn’t something that simply happens to us; it’s something we help create through our ability to apply our knowledge with ideas, actions, plans, and policy. This book is an invitation to join the collective game that is the puzzle nature is counting on us to solve, as we are the vehicles through which reality becomes aware of itself. If we can become “meta-aware,” or aware of our role in the grand evolutionary process, we can all meaningfully contribute to the greatest story ever told—the story of reality waking up. The most interesting part of the story is that it is doing so through us. What will be the moonshot moment you help to catalyze?

—Bobby Azarian, PhD, author of The Romance of Reality






PREFACE


A Quiet Dread…

For a while, a nagging unease had settled in my gut.

My previous book tackled the delicate dance of human discourse, the art of weaving empathy and common ground into divisive conversations. It was an honoring of the untidy, lovely way we are all connected. But as I finished that writing process, a different conversation began to drown out the echoes of the last. This one was about automation and robots, about the future of work, and the very essence of human existence.

Perhaps, like me, you’ve found yourself nervously browsing through a newsfeed bursting at the seams with advances in artificial intelligence. Each story promises a future in which machines handle tedious tasks, freeing us to pursue… well, what exactly? As a species, we’ve always found meaning and purpose in the work we do, the challenges we overcome. What happens when the machines take over the mundane, leaving us adrift in a sea of leisure? This disquietness, this yearning for a future in which technology elevates our humanity, not diminishes it, is the seed from which this book sprouted.

Driven by a burning curiosity, I embarked on a research odyssey. I devoured the works of prominent artificial intelligence theoreticians like Ray Kurzweil and Max Tegmark and tech developers like Mustafa Suleyman. Each offered glimpses into a future shaped by intelligent machines. Every podcast featuring purpose-driven AI architects became my soundtrack, each voice a brushstroke on the canvas of this technological revolution.

The lines between theory and experience soon began to blur. My own mental and physical health journeys, with cutting-edge treatments like psychedelic therapy and prescribed peptide therapy for an injury, suddenly placed me at the crossroads of biohacking and transhumanism—two arenas that I believe offer great potential for our species, but that, like AI, are often met with fear and skepticism. The abstract debates on AI ethics suddenly intertwined with the very real possibilities of human augmentation.

Then came the revelation. Michael Pollan’s captivating Netflix documentary series, How to Change Your Mind, introduced me to the transformative power of psychedelics. I found Pollan’s investigation into the possibility of using psychedelics to open up fresh perspectives to be profound, particularly in the context of future technologies. Could an expansion of human consciousness and empathy to meet the evolving landscape be the key to navigating a future brimming with technological advancements? After watching the documentary, I read Pollan’s companion book in its entirety, as well as the writings of Ben Sessa, Rick Doblin, Paul Stamets, and other authors, in an attempt to learn more about the science underlying these drugs of mass deception and their possible influence on human experience.

Inspiration struck from unexpected corners as well. My father is a technologist who also enjoys biohacking and occasionally philosophy. He suggested that I read the writings of Buddhist philosopher Alan Watts, which led me to the work of Aldous Huxley. Both writers’ ability to unite traditional wisdom with contemporary ideas opened my eyes to new ideas about the possibilities of humanity and our role in the cosmos. I continued to discuss the looming questions around my research with my friend and colleague Chloe, a die-hard science fiction aficionado. She urged me to explore the worlds of Neal Stephenson and the books and films of Phillip K. Dick. These fictional imaginings, where humanity grappled with the consequences of technological advancements, provided fertile ground for thought experiments. There, I could grapple with the possibilities and pitfalls of a future intertwined with new technologies, all from the safety of my couch.

While I was doing an unconnected interview with a bright theoretical mathematician, our discussion evolved into an unanticipated digression into the difficulties of human collaboration, which ultimately had a vital role in influencing my research. Dr. Benjamin Kuipers’s enthusiasm for Robert Wright’s work on hyper-cooperation piqued my interest. Here, it seemed, was another crucial piece of the puzzle—hyper-cooperation was a framework for understanding how humans could not only survive but thrive in the face of transformative technologies.

All these influences became a whirlwind of notes, ideas, and arguments. Though each piece struck a deep chord, they all stayed stubbornly apart, a disorganized mass that yearned for a cohesive story.

But one recurring theme kept jumping out—moonshot moments. These weren’t just incremental improvements or technological tweaks; these were bold leaps, moments of extraordinary, wild, and purposeful thinking. I saw them everywhere—in the books I devoured on transhumanism, the videos exploring AI trends, even in the philosophical treatises on altered consciousness. These weren’t just abstract concepts. They were woven into the very fabric of these discussions, highlighting humanity’s relentless pursuit of the seemingly impossible and capacity for unfathomable creativity.

AI, transhumanism, psychedelics, hyper-cooperation, the exploration of consciousness, even the anxieties about a future powered by machines all started to come together under the umbrella of moonshot moments. This book evolved to focus on the innate human desire to push the bounds of what we think is possible and aim for the seemingly unachievable.

We’ll walk through the historical instances of moonshot moments that have redefined our world, and explore the potential paradigm shifts brewing on the horizon. But, rather than merely applauding ambition, we’ll get into the moral issues, possible dangers, and essential actions to guarantee that these breakthroughs are beneficial to all people.





… Eased by Hope

While this book evolved mightily over the course of its life, it began with the goal of bridging the gap between generations when it comes to artificial intelligence (AI). Older generations, often frightened by dystopian science fiction and the rapid pace of technological change, felt a deep techno-skepticism. For them, AI was a Pandora’s box best left unopened. I’d hoped to play the role of a friendly ambassador, dispelling myths and highlighting the incredible potential of AI for good. However, as I dug deeper into my research, a new and unexpected narrative emerged.

While older generations worried about the dangers of overoptimism, I started noticing a different kind of fear manifesting among younger demographics—a sense of overwhelming hopelessness. Gen Z and Generation Alpha, bombarded with news cycles dominated by climate change, political turmoil, and social strife, often felt like passengers hurtling toward an uncertain future on a runaway train. This, coupled with a constant barrage of information and the pressure to curate a perfect online persona, has resulted in a significant rise in mental health crises among our younger generations. I have not found myself immune to such pressures.

This was enlightening. Though many in my generation feel completely helpless to influence the course of technology, they are inheriting a world full with possibilities. I started to wonder: how can we, in this future we’re going to inherit, be empowered rather than paralyzed? AI and a plethora of other emerging technologies offer an unprecedented opportunity: either choose to accept a dystopian future; or cooperate responsibly, with an open mind about the opportunities and challenges we face, and work together to build a better tomorrow.

This realization reshaped the trajectory of this book again. Reigniting a sense of possibility of hope, as a partial attempt to address the growing mental health crises of our time, became my mission. This meant a deeper exploration of various ideas that can aid that suffering—from the role AI can play in returning to us the gift of time to transhumanism’s ability to improve our quality of life; to the growing mentalscapes possible through synthetic biology, psychedelics, and more.

This book is not a utopian fantasy, nor is it a blind endorsement of technological progress without concern for the very large ethical questions at play. It’s a call to action to do all we can to explore and promote creating moonshot moments, those eras of stunning advancement and progress that have continually propelled our species into better times.

We can reject apathy, complacency, and fear and embrace a proactive, measured vision for the future.

Make no mistake, this will require effort. It will necessitate critical thinking, open dialogue, and a willingness to grapple with the complex ethical questions that arise as technology advances. It will require embracing powerful win-win mindsets in an era plagued with fears of scarcity. It will require, most of all, wildly bold thinking that produces moonshot moments and golden ages of progress and innovation. But the alternative—a future defined by fear, resignation, and a lack of purpose—is simply unacceptable.

This book is also an invitation—to younger generations especially—to shed the mantle of hopelessness and step into the driver’s seat. It’s an invitation to understand AI as a powerful tool waiting to be shaped. It’s an invitation to become a better version of yourself and make moonshot moments of your own. It’s an invitation to embrace your agency, to engage with the society you will inherit, and to champion a future that prioritizes progress and hope.

The pages that follow are meant to serve as a starting point for polite discussion and dialogue. After all, cooperation is essential to a better future filled with incredible opportunities. You’ll hear about possible hazards as well as innovative success stories. You’ll be given the opportunity in Chapter Three to choose your future and how you will contribute to our species as we make better choices about our destiny.

The ultimate goal is to enable you, the reader, to take a proactive role in determining the course of our shared future.

We, as a species, have faced existential challenges before. We tamed fire and lived to tell the tale. This time, however, we have the potential to craft a cosmic future brimming with possibility. The choice, ultimately, is ours.

With hope and anticipation,

Milan Kordestani
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Chapter One MOONSHOTS AS A FRAMEWORK FOR THE FUTURE


So, what exactly are moonshot moments?

Think of them as audacious leaps of faith, ambitious ideas that seem almost ludicrous at first glance. But if we can achieve such moments, we would completely reshape our world, challenging what humans think is possible. These aren’t just incremental improvements; they’re paradigm shifts that rewrite the script on what we thought humanity can achieve.

I believe moonshot moments are incredibly crucial now. The challenges our species faces today require a level of intentional cooperation and collaboration the likes of which we’ve rarely seen. Climate change and resource scarcity loom large. A growing population demanding more from a finite Earth. And technology, while offering incredible potential, also disrupts at an alarming rate. Business as usual just won’t do. We need a new collective vision for the future and for our species, one that is neither dystopian nor rooted in outdated ideologies, but rather one that celebrates hyper-collaboration and innovates toward generating moonshot moments.

These moments appear when humanity is aligned in purpose and individuals are thriving. They signal that a different kind of thinking has challenged the status quo. They force us to stretch our minds, break free from the shackles of what’s always been done, and envision a radically different future. Moonshot moments can be social, political, or even artistic endeavors that challenge the status quo and propel us forward.

As the founder of a venture studio, I spend my days guiding founders building companies at the forefront of technological innovation. But my focus isn’t solely on building the latest applications for businesses or engineering new tech just for the sake of newness and profit. I’m driven by the potential of technology to improve the quality of life for humans and the longevity of our planet. This translates into building companies that harness the power of AI for social good in industries needing reform like education, incarceration, journalism, and the future of work. Some of the companies we’re building at Ankord Labs, such as Narratives, Nota, and The Doe, are uplifting marginalized communities, creating empathy on the Internet, and sparking discourse on topics we otherwise avoid.

But fostering human progress requires more than just revolutionary ideas. History’s most fertile periods of innovation, from the Renaissance to the Silicon Valley boom, weren’t simply spontaneous eruptions of genius. They were fueled by a potent combination of factors, including investment and mentorship. The Renaissance-era de’ Medicis, for instance, were not just patrons of the arts; they were shrewd investors who recognized the potential of groundbreaking artistic expression to elevate society.

Investors, tinkerers, and founders play a crucial role in creating a similar ecosystem for a potential future golden age. We act as incubators for pragmatic founders and creators, providing not just funding but also guidance, expertise, and a network of connections. This allows entrepreneurs to focus on their bold visions without getting bogged down by the administrative and logistical hurdles of scaling a company. In a way, we see ourselves as the modern-day de’ Medicis, fostering a new renaissance of innovative thinking, artistic expression, creativity, and entrepreneurism. By nurturing these moonshot moments, we invest not just in groundbreaking companies but in a brighter future for all.

My passion for developing AI that is morally and socially responsible informs every step I take as an entrepreneur. That mission is expanded upon in this book. It’s my way of igniting a vital discussion about the responsible development of coming technologies while also showcasing the excitement and promise of AI and other technologies under development. By learning from history’s greatest successes, we can ensure that AI becomes a force for good, empowering individuals and driving positive change. The truth is, humanity’s future isn’t something that just happens to us—it’s something we create. And with a little moonshot thinking, we can create something truly extraordinary.


Wild Thinking Is Not New

The call for moonshot moments isn’t a desperate plea born out of our current anxieties; it’s a call woven into the very fabric of human history. If you follow back through the ashes of our evolutionary history, you will see the trail lit by the fluttering light of rapid technological advancements. Living with fire was a shift brought about by our ancestors’ bold curiosity and desire to venture beyond their comfort zone. They weren’t content to just survive in the savanna. Imagine the very first glimmer of flame, a primordial dance of possibility and terror that would permanently change the path of human history. This leap of faith wasn’t just about warmth or cooking; it unlocked new possibilities, from toolmaking to storytelling.

Fast-forward through the millennia, and you’ll find humanity dotted with constellations of radical change. The agricultural revolution, a shift from nomadic hunter-gatherers to settled farmers, was no small feat. It required a radical reimagining of our relationship with the land. This gamble on the future forever changed the way we lived and interacted with our environment. Similarly, the taming of wild animals, from horses to wolves, wasn’t just about companionship or beasts of burden; it reflected a daring spirit, a willingness to collaborate with creatures once considered adversaries.

History is a record of the advances in human technology, not just a dry compilation of dates and conflicts. Approximately between 800 and 200 BCE, the Axial Age witnessed a moonshot of the mind as philosophical and theological concepts blossomed across civilizations, challenging the nature of reality and our place in the world. The European Renaissance, an era of cultural renewal that lasted from 1450 to 1650 CE, was marked by an intense embracing of art, science, and human potential as well as a rejection of the status quo. The Age of Reason (1685 to 1815 CE), with its emphasis on logic and scientific inquiry, was yet another moonshot cluster, a shift in how we understood the world around us. We’ll talk about these golden ages more soon.

These historical epochs weren’t mere coincidence; they were periods when societies fostered the conditions for radical thinking to flourish. There was a convergence of elements—a spirit of cross-disciplinary cooperation, a tolerance for taking risks, and intellectual curiosity. We must continue to nurture these same components as we approach the dawn of a new era that calls for a unique constellation of moonshot moments.

As we examine the particular moonshot moments that have impacted our planet, keep in mind that they are living examples of the transformative potential of audacious ideation and interspecies cooperation, not artifacts from the past. They’re a reminder that humanity has always thrived when we dared to dream big, work collaboratively, and aim to achieve the seemingly impossible. And in a world teetering on the edge of uncertainty, this spirit of free thinking isn’t a luxury; it’s a necessity.




Making Moonshot Clusters

It’s impossible to deny the attraction of a startling, game-changing discovery—a bold idea or technology advancement that resolves an apparently intractable issue. But what happens if you can’t wait for a fortunate break? The challenges we face, including climate change, resource scarcity, and technological disruption, demand proactive solutions. We can’t simply stumble upon radical solutions when the need is so urgent. Instead, we need to cultivate the conditions that make these transformative breakthroughs more likely. It’s kind of like laying down fertilizer to create a fertile ground where wild ideas can flourish in clusters, not as isolated occurrences.

Throughout history, we see confluences of moonshot moments—not just golden ages but periods of history I call “moonshot clusters”—that have been great for human progress. The moonshot cluster phenomenon can be attributed to a combination of factors. First, significant funding allows for the mobilization of large teams, cutting-edge technologies, and the exploration of diverse avenues simultaneously. Second, breakthroughs in technology can unlock the potential for multiple moonshot endeavors, creating a domino effect of innovation across various sectors. Lastly, when brilliant people work together, the combined knowledge of their many perspectives accelerates innovation and problem-solving, sometimes even challenging the status quo. This is why some of the biggest breakthroughs in history have come from coffee-drinking salons and conferences where philosophers, scientists, and inventors came to drink coffee and change the world. This unique combination of factors can lead to moonshot clusters, fundamentally altering existing systems and leaving a lasting impact on the world around us.

Encouraging full-fledged moonshot clusters means fostering a culture of hyper-cooperation, where individuals and organizations break down silos and work together. There is incredible potential for solving complex problems like climate change if scientists, engineers, and policymakers from around the globe could easily share resources and expertise.

But collaboration alone isn’t enough. We also need to empower individuals to be active participants in this cognitive leap. This requires empowering individuals to capture and scale their own creativity and ingenuity by augmenting themselves with a personal knowledge management system that can be used to train their own AI agents. To broaden our mental horizons, we also need to take into account developments in transhumanism and psychedelic therapy. If everyone could nurture their own “spark” and add to the communal pool of innovative ideas, just think of the possibilities for creativity.

The bottom line? Inspirational moments are the outcome of conscious decisions and deliberations rather than a random lottery. Instead of waiting for a stroke of good fortune, we must deliberately foster the environments necessary for moonshot clusters and golden ages to flourish. By fostering collaboration, individual growth, and a spirit of bold thinking, we can transform the future, not simply hope for it.

But developing unconventional thinking and creativity involves more than just teamwork and self-determination. We’ll have to negotiate and codify complex moral standards and intellectual frameworks as we develop new technologies and subsequently reinterpret what it means to be human. There are many potential pitfalls in transhumanism if we don’t work hard to overcome our biases. We’ll need to work toward promoting equity and protecting human rights. In a similar vein, space travel carries serious risks in the absence of careful environmental controls.




Our Moonshot Road Map

Before going further, it’s worthwhile to examine the overarching structure of this book. This work is designed as a four-part exploration, with each section serving as a collection of central themes and ideas.


	
Part One: An Introduction to Wild Thinking

	
Part Two: Choice and Cooperation in the Face of Inevitable Change

	
Part Three: Preparing the Self for Greater Creativity

	
Part Four: Humanity’s Next Frontiers: Embracing Our Cosmic Destiny



To ensure a cohesive journey through this intellectual landscape, I’ll tie together the themes of each section in a short chapter-by-chapter synopsis before moving forward. These section summaries can help you locate the themes and arguments most important to you.








PART ONE:


An Introduction to Wild Thinking


We choose to go to the moon in this decade and do the other things, not because they are easy, but because they are hard, because that goal will serve to organize and measure the best of our energies and skills, because that challenge is one that we are willing to accept, one we are unwilling to postpone, and one which we intend to win, and the others, too.

—President John F. Kennedy, 1962



Part One is dedicated to unveiling the transformative power of moonshot moments. I’ll show how these daring feats of creative genius, driven by a need to push limits and change the way we see the world, are fundamental to the story of humanity. The journey started with the introductory chapter you’re reading right now.

We will examine the ethical implications and historical importance of transformative thinking in more detail in Chapter Two as we continue to explore the complexities of moonshot moments. We’ll embark on a captivating voyage through five moonshot clusters marked by remarkable feats of human brilliance and groundbreaking change. Through this historical lens, we witness the profound impact of golden ages in shaping the course of our species and begin to consider how to best bring about our next golden age.

We’ll also see how five key characteristics emerge as hallmarks of these transformative periods:


	Robust financial backing for new ideas

	A culture that embraces risk and experimentation

	A collaborative spirit that fosters synergy between diverse minds

	A celebration of unconventional perspectives

	A willingness to challenge established ways of thinking



These elements, acting in concert, create the fertile ground from which golden ages can spring.








PART TWO:


Choice and Cooperation


We are playing for the highest stakes in history. More souls are crammed onto this planet than ever, and there is the real prospect of commensurately great peril. At the same time, there is the prospect of building the infrastructure for a planetary first: enduring global concord…. And if we did that, if we laid a foundation for peace and fulfillment around the world, that would counterbalance a lot of past evils, given the number of people now around to enjoy the benefits. It may literally be within the power of our species to swing nature’s moral scales—which for so long tended to equilibrate near dead even, at best—decisively in the direction of good.

—Robert Wright1



The intricate relationship between technical determinism and human agency is explored in detail in Part Two. Here, I confront the anxieties surrounding the impending arrival of artificial intelligence, synthetic biology, robotics, and other disruptive technological advancements.

You’ll be thrown into the position of the architect of the future with a play in Chapter Three. With each scenario I’ll ask you to picture yourself at a fork in the road, where each way points to a different direction for humanity. This choose-your-own-adventure style section will be your playground as you consider the consequences of your choices related to pandemics, cyber threats, and even alien encounters.

Certain routes will take you through utopian settings, thriving communities supported by bold thinking and groundbreaking innovations, but not every decision you make will result in sunshine and rainbows. Prepare yourself for more dire scenarios: worlds destroyed by widespread starvations or suffocating under the tyranny of autocratic governments. These terrifying scenarios serve as sobering warnings of what lies ahead if we choose not to adopt audacious concepts and cooperative measures. More than just a game, this immersive experience aims to make you painfully aware of the enormous influence that our collective decisions have on the world we inherit.

In Chapter Four, we’ll return from a world of narrative play to engage with Mustafa Suleyman’s techno-pessimistic viewpoint, which paints a picture of inevitable decline fueled by technological progress. Suleyman warns us about what he calls a metaphoric “coming wave” of tech that we cannot contain—a powerful convergence of AI, robotics, synthetic biology, and other technologies rapidly reshaping our world. As you’ll see, many of my arguments throughout this section serve as powerful counterpoints to Suleyman, demonstrating that we possess the agency to navigate these advancements responsibly and avoid the most dire consequences.

I’ll conclude the chapter by showing that core technologies such as artificial intelligence (AI) and synthetic biology are already a reality and are expanding quickly. Suppression attempts are futile and counterproductive, potentially pushing mavericks into unregulated spaces. I’ll continually emphasize the need for proactive solutions—ethical considerations, responsible regulation, and continuous adaptation—to harness the potential of these technologies and navigate the inevitable wave of change they bring.

Our transition to an ethical technology development manifesto, which highlights the role that human choice plays in determining our future, will be furthered in Chapter Five. I’ll debunk the notion of the lone genius and then promote teamwork as the catalyst for groundbreaking discoveries. I’ll show that the secret to accomplishing bold objectives is hyper-cooperation, a win-win mindset promoted by author Robert Wright that encourages synergy between diverse minds. Through the adoption of hyper-cooperation and non-zero-sum thinking, we may maximize the advantages that will inevitably arise from the impending changes.

Chapter Five explores the biological underpinnings of hyper-cooperation in order to comprehend its efficacy. Examples of these include the symbiotic link between human cells and bacteria, the communicative capacity of fungus, the intricate social systems of insects, and the alluring lure of nectar. We’ll discover that collaboration is ingrained in life itself. But biological predisposition is only the beginning. We must foster hyper-cooperation globally if we are to realize its full potential. Important steps in this quest include breaking down current power structures, overcoming cultural obstacles, and fostering trust between people and nations.

The difficulties are acknowledged throughout the chapter. Achieving genuine worldwide collaboration is an ambitious objective, considering current disputes, rivalries, and nationalisms. However, there are enormous potential benefits. Even technologies that appear to be individualistic, such as fire control, cooking, and mythology, are shown to be the results of extremely collaborative efforts.







PART THREE:


Preparing the Self for Greater Creativity


The “myself” which I am beginning to recognize, which I had forgotten but actually know better than anything else, goes far back beyond my childhood, beyond the time when adults confused me and tried to tell me that I was someone else; when, because they were bigger and stronger, they could terrify me with their imaginary fears and bewilder and outface me in the complicated game that I had not yet learned.

—Alan Watts2



Part Three embarks on a transformative journey dedicated to expanding the boundaries of both our brains and minds. This growth depends on the application of open, associational thinking, which is the process of combining seemingly unrelated concepts to produce a creatively insightful tapestry. Here, we shed the limitations of a strictly linear thought process and embrace a multidimensional landscape of intellectual exploration.

The exploration begins with a crucial step: acknowledging the inherent limitations of the human mind. Our egos often whisper an illusion of limitless knowledge, a delusion we must gently relinquish. In an age of information overload, Chapter Six champions Personal Knowledge Management (PKM) as a tool for not just surviving but thriving. PKM empowers individuals to transform the deluge of information—articles, notes, social media—from a burden into a springboard for innovation.

The difficulty of information overload is acknowledged at the beginning of the chapter. With everything going on around us, it’s difficult for us to concentrate and seize the fleeting moments of inspiration. In this case, PKM shows up as a lively knowledge haven where concepts can grow. By actively collecting, organizing, and reflecting on information, PKM fosters a deeper understanding and helps us identify connections—the sparks that ignite creativity, the seeds of moonshot moments.

I walk through some of the historical uses of meticulously crafted “commonplace books” to achieve a similar goal. These books served as a trusted companion, allowing the individual to readily access their accumulated knowledge for inspiration. The digital age has transformed these commonplace books into sophisticated PKM tools, offering powerful capabilities for organization and retrieval, but the precedent demonstrates the power of note-taking to foster associational thinking. The chapter then compares a variety of PKM approaches to help you select an option that is the best match for your personal mindset.

The topic of psychedelics’ potential to transform mental health care and inspire moonshot ideas is covered in detail in Chapter Seven. I’ll contest conventional wisdom on psychedelics, promoting scientific investigation into their potential therapeutic benefits for treating anxiety, depression, addiction, post-traumatic stress injuries, and other mental health conditions. I’ll go into discussions with leading therapists and psychiatrists that will explain how psychedelics could revolutionize mental health care by providing alleviation when other approaches fall short.

The subjective experiences of psychedelic excursions, such as feelings of connection, ego dissolution, and access to long-forgotten memories, are also covered in this chapter. I take inspiration from the autobiographies of several “psychonauts,” such as writer Michael Pollan and philosopher Alan Watts. In order to demonstrate the significant benefits of psychedelics for treating mental discomfort, my personal experiences are also intertwined.

The chapter ultimately concludes by acknowledging the controversy surrounding psychedelics but emphasizes the growing body of research that demonstrates their therapeutic potential and ability to foster creative thinking for solving global challenges. By disconnecting from the self, we open ourselves to a wellspring of previously unexplored experiences—spiritual, mental, and physical. This dissolution fosters a fertile ground for novel connections to form, fostering a more expansive view of reality.

Chapter Eight dives into the world of transhumanism, a movement that proposes leveraging technology to propel humanity beyond its current biological limitations. This school of thought views transhumanism as the next stage of human evolution, leveraging advances in implanted technology, biotechnology, and artificial intelligence to maximize human potential on the physical, cognitive, and emotional levels. Transhumanism’s central tenet is that we are capable of surpassing our present constraints, including illness, age, and even death. But this vision extends far beyond individual augmentation. According to transhumanist ideals, these developments will benefit everyone in the future, resulting in a society that is more just and powerful.

By challenging our assumptions about what’s possible, transhumanism inspires ambitious goals like radical life extension, biohacking, and superior intelligence. These objectives fuel research and development spending, greatly quickening the advancement of science. I’ll give examples of biohackers like myself and show you cutting-edge transhumanist technology development trends and creative life-extending technologies from real-world situations throughout the chapter.

The chapter does, however, agree that the excitement surrounding transhumanism needs to be counterbalanced by serious thought given to its ethical ramifications and a removal of obstacles to accessing these technologies, which have too long been the preserve of the wealthy. We have to make sure that everyone who wants to benefit from these developments can, not just a wealthy few.








PART FOUR:


Humanity’s Next Frontiers: Transhumanism and Cosmic Destiny


Mother Nature, truly we are grateful for what you have made us. No doubt you did the best you could. However, with all due respect, we must say that you have in many ways done a poor job with the human constitution. You have made us vulnerable to disease and damage. You compel us to age and die—just as we’re beginning to attain wisdom. You were miserly in the extent to which you gave us awareness of our somatic, cognitive, and emotional processes. You held out on us by giving the sharpest senses to other animals. You made us functional only under narrow environmental conditions. You gave us limited memory, poor impulse control, and tribalistic, xenophobic urges. And, you forgot to give us the operating manual for ourselves!

What you have made us is glorious, yet deeply flawed. You seem to have lost interest in our further evolution some 100,000 years ago. Or perhaps you have been biding your time, waiting for us to take the next step ourselves. Either way, we have reached our childhood’s end.

We have decided that it is time to amend the human constitution.

We do not do this lightly, carelessly, or disrespectfully, but cautiously, intelligently, and in pursuit of excellence. We intend to make you proud of us. Over the coming decades we will pursue a series of changes to our own constitution, initiated with the tools of biotechnology guided by critical and creative thinking.

—Max More3



Part Four stands as a pivotal point in our exploration of innovative thinking, a daring venture into the realm of humanity’s full cosmic potential. Here, we confront our responsibilities in regard to the enigmatic Fermi paradox, a gnawing silence that suggests we might be alone in this vast universe. This profound notion thrusts upon us a weighty mantle—the responsibility of not just understanding the universe but of becoming its shepherd. To fulfill this potential destiny, we must embark on a journey of self-discovery, pushing the boundaries of what it means to be human.

Chapter Nine focuses on humanity’s grand leap toward space exploration, the ultimate moonshot endeavor. I explore the reasons why space exploration is no longer a luxury but a necessity driven by population growth and resource depletion on Earth. I draw heavily from futurists and theoreticians like Max Tegmark and Ray Kurzweil to inform my discussion of the physics behind expansion while tackling the moral questions of changing ourselves and the universe itself as we expand into the cosmos.

Potential answers to Earth’s problems may lie in the immensity of space. I’ll shed light on creative startups that are building the groundwork for mining asteroids in our solar system that may contain vital minerals, accessing water ice from moons like Europa, and using solar electricity in space with unparalleled efficiency. The prospect of extracting resources from space could give us hope for a time when humanity lives among the stars.

However, this chapter also examines how the human body loses its dominance in the hostile environment of space and how developing technologies can help humans cope with isolation, radiation, and microgravity. Artificial intelligence, for instance, can support scientific research, navigation, and decision-making in space missions. It is possible to design creatures using synthetic biology to produce fuel, food, and even building materials on distant worlds. A vision of human enhancement that blurs the boundaries between human and machine and enables us to endure the hardships of space flight is presented by transhumanism. I’ll dissect these technological developments to better prepare us for space travel. And I’ll acknowledge the ethical considerations of space exploration, emphasizing the importance of developing strong technomoral virtues to guide responsible development and use of these technologies.

The epilogue, Chapter Ten, serves as a pragmatic culmination of my exploration into humanity’s boundless potential. We stand at a crossroads, facing not only the challenges of our time but also the thrilling possibilities that lie ahead. The Fermi paradox casts a long shadow, suggesting that if intelligent life is out there, it should be more readily apparent. Perhaps, then, we are the universe’s best shot at galactic expansion, a responsibility that demands a surge in innovation and collaboration.

This final chapter brims with practical recommendations for amplifying our innovative spirit. For all of us, this journey we’ve begun toward moonshot moments isn’t concluding. It’s only beginning.

It’s time for us to begin our long journey into human potential!

By understanding the importance of choice, fostering hyper-cooperation, upgrading our minds, and embracing a wider way of thinking, we can cultivate a culture that celebrates and nurtures transformative leaps. So, armed with these essential ingredients for moonshot thinking, let’s begin our journey. We might just surprise ourselves with what we can achieve.
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Chapter Two HUMANITY’S HISTORY OF AUDACIOUS THINKING


Most kids dream of being an astronaut, but I was more than happy to keep my feet on the ground and my head in the clouds. Growing up with a Google executive for a parent in Silicon Valley during the early 2000s meant the Space Race felt like ancient history in comparison to the rapidly evolving realm of cyberspace. The transformation taking place in my pocket was much more fascinating than humanity’s unquestionably spectacular journey to the skies. Not the huge void of space, but the uncharted territory of the little instrument that was attached to my palm was the most important frontier in my eyes.

My dad, a constant harbinger of the future, would bring home prototype phones from work. I remember clearly the day he upgraded from his cumbersome Blackberry to the G1 (commonly known as the HTC Dream). For me, this miracle was a moonshot moment, quickly followed by the Nexus 1, the first stylish touchscreen Android phone without a keyboard. Before long, my father was teasingly annoyed when my sister and I, captivated by the iPhone’s svelte form, easy-to-use interface, and popularity among young people, embraced the device wholeheartedly. The future appeared to be curled up in the palm of my hand rather than existing outside it.

Unlike the generation that worshipped Neil Armstrong and sang along with Elton John’s “Rocket Man,” my teenage heroes tucked their T-shirts into their jeans and walked across stages in Silicon Valley to give keynote presentations. I’d race home from school, heart pounding with anticipation, to witness the latest unveiling by Steve Jobs. I’d watch the videos again and again, and then later I’d immerse myself in the review videos on YouTube. The thrill of witnessing a new technological frontier unfold became a year-round obsession. Google or Apple launch days were marked on my calendar as religious holidays. I consumed every YouTube review video with a fervent devotion, from exhilarating anticipation to post-release analysis.

The small advancements made from generation to generation were evidence of the never-ending quest for innovation, not just insignificant minutiae. Not only was phone technology a toy, but it was also my first real moonshot experience, a life-changing adventure that I saw coming together year after year, update after update.

Steve Jobs felt, to me, like a modern-day Gutenberg. The development of the cell phone may appear to be very different from the revolutionary effects of the printing press at first glance. Ultimately, one enabled instantaneous communication while the other ushered in a mass-production era of information. But upon deeper examination, it became clear that both innovations spurred a wave of social and cultural shifts in addition to streamlining already-existing chores.

Like the printing press, which democratized access to knowledge and forever altered the landscape of education and scholarship, the cell phone’s evolution from an awkward brick to a ubiquitous supercomputer has profoundly changed how we engage with the world. It’s about having a continual connection, being able to get information instantly, and being able to communicate with people instantly—it’s not only about replacing landlines and pagers. Our daily lives, the way we form connections, how we capture our thoughts, and how we consume news have all been profoundly changed by this hyper-connectivity.

Gutenberg’s printing press may have laid the groundwork for the information age, with all its attendant joys and complexities, but the cell phone has truly propelled us into it. And when I think of moonshot moments, the evolution of the cell phone from telephone to an AI-wielding communications powerhouse is the giant leap I witnessed and embraced. As a moonshot moment, the explosive development of the cell phone ignited a passion for technology that continues to shape my life today. I’ve even converted my iterative cell phone collection into a modern art wall decoration, so that I can remember the value of wild thinking and iterative improvement!


Taking a Gamble: The Origins of Moonshot Moments

But the idea of moonshot moments didn’t start with Jobs or the cell phone. It was born from humanity’s cosmic yearning. Inspired by the utterly outrageous goal of landing humans on the moon, the term moonshot was adopted to describe any exceptionally ambitious and challenging project. This association with the Space Age imbued the term with a sense of innovation, daring, and the pursuit of seemingly impossible goals. It captured the spirit of pushing boundaries and venturing beyond the realm of the ordinary. Despite the inherent risks and uncertainties, the Apollo missions (1961–1975) embodied the core spirit of a moonshot: unwavering ambition, a willingness to embrace the unknown, and the pursuit of a seemingly impossible dream.1 The program’s success, which was attained through years of unwavering work, teamwork, and creativity, not only represented an important turning point in human history but also solidified the term moonshot as a potent representation of daring undertakings and the possibility of groundbreaking accomplishments.

In recent decades, the term moonshot has spread beyond its spacefaring origins to be employed in a wide range of contexts. These days, it’s commonly used in the corporate world to describe creative and disruptive initiatives that aim to solve complex problems or provide groundbreaking results.2 This expression stresses setting lofty goals and having a significant impact in a range of contexts, such as environmental sustainability, social change, and healthcare. Though the term’s meaning has evolved over time, its core concepts of creativity, ambition, risk-taking, and the determination to challenge the status quo still remain. It serves as a powerful reminder that anything is possible, even seemingly unachievable objectives, if one has vision, creativity, and unwavering determination.

Moonshot moments are those revolutionary discoveries, concepts, fads, or happenings that daringly alter the path of human history. Often pushing the edges of what is currently thought to be attainable, they are characterized by a distinct blend of ambition, unusual thinking, and revolutionary potential. This drive necessitates unconventional approaches. Mavericks and renegades prosper. The ultimate aim of a moonshot goes beyond succeeding; it seeks to transform the landscape by creating significant, lasting impact that revolutionizes entire fields or addresses critical global challenges.

Moonshot moments are all about momentum. Like a blizzard on a mountainside, they come suddenly, then come harder and harder until they collect momentum and soon you’ve got an avalanche. That’s the impact of moonshot clusters. This cascade effect of theirs stands in stark contrast to incremental improvements. While incremental improvements involve gradual, iterative advancements within existing frameworks, moonshot clusters often come in rapid bursts of innovation.

By examining specific historical eras of moonshot clusters, we can gain a deeper understanding of the factors that contribute to bursts of innovation that have shaped and altered the course of human history. With hope, we can also determine what factors would help us create more moonshot clusters in the future.




The Philosophical Underpinnings of Moonshot Moments

A number of philosophical frameworks shed light on why moonshot moments are so significant to us as a species. As a practicing Stoic myself, that’s the perspective I start with. Moonshot projects stand for the quest of greatness and morality in our eyes. By setting high standards for ourselves and overcoming obstacles, we develop fortitude, bravery, and discernment. These endeavors showcase the power of human determination and inspire us to strive for excellence in all aspects of our lives.

But with its focus on maximizing overall happiness and well-being, utilitarianism offers a better framework for evaluating the merits of moonshot moments. Proponents of this philosophy might argue that moonshot endeavors are justified if they have the potential to significantly improve the lives of many people. This could involve breakthroughs in healthcare, advancements in renewable energy, or innovations that address global challenges like climate change, poverty, or hunger. But utilitarians would also urge careful consideration of the potential downsides and unintended consequences of wild thinking. The resources and risks involved in such ambitious projects need to be weighed against the potential benefits to ensure they align with the principle of maximizing overall well-being. This utilitarian lens encourages a balanced approach to moonshot moments, urging both bold vision and responsible evaluation of their impact on society.

Moonshot moments are sometimes romanticized as bursts of pure invention, conjured from the ether by visionary geniuses. Eureka! But the reality is far messier and often grounded in the practical philosophy of pragmatism. This approach places more emphasis on the value of experimental and practical work than it does on theoretical thinking. Pragmatists ask “what works” rather than getting bogged down in the “what ifs.” Iterative processes enable moonshot ideas to be evaluated, improved, and eventually realized.

After all, Thomas Edison once famously remarked, “I have not failed 10,000 times—I have successfully found 10,000 ways that will not work.” It’s the difference between dreaming of flying cars and building functional prototypes, no matter how crude they may be initially. Pragmatism offers a rich environment for growing the seeds of ambitious ideas into workable solutions by accepting the messy realities of trial and error.

At the heart of many moonshot moments lies a powerful approach called first principles thinking. Originating in pre-Stoic ancient Greece and made popular by Aristotle, first principles thinking isn’t about accepting the status quo or simply iterating on existing ideas. Instead, it’s about stripping a problem down to its bare essentials, questioning fundamental assumptions, and rebuilding solutions from the ground up. It’s akin to a scientist questioning long-held beliefs about the natural world or an artist reimagining the very essence of form and expression. This radical approach is what allows moonshot moments to emerge. By refusing to be bound by limitations or entrenched practices, first principles thinking creates the fertile ground in which audacious ideas and disruptive innovations can take root. It’s the spark that ignites the moonshot—the willingness to challenge the very foundation of what’s deemed possible and forge a new path toward a transformative future.

A different, existentialist viewpoint is provided by Søren Kierkegaard, who views the moonshot through the prism of experimentation and iteration. For Kierkegaard, the moonshot would represent a leap of faith,3 a decisive commitment to a seemingly irrational pursuit in defiance of established norms and limitations. This leap isn’t driven by cold logic or guaranteed success but by a passionate conviction in the face of uncertainty. It’s the astronaut choosing to embark on a perilous journey into the unknown, driven by a yearning to push the boundaries of human experience. This Kierkegaardian lens emphasizes the courage and personal agency inherent in moonshot endeavors, highlighting the bold spirit that fuels humanity’s drive to reach beyond the seemingly impossible.

Moonshot moments, with their bold objectives and capacity to change the world, seem to me to be very closely aligned with the fundamental principles of existentialism. Existentialists like Jean-Paul Sartre and Kierkegaard held that “existence precedes essence,” meaning that, rather than being born with a predetermined purpose, people construct their own meaning by their choices and actions in a chaotic world. Moonshot endeavors, by definition, force people to deliberately create meaning by encouraging them to aim for the seemingly unachievable and to face the fundamental absurdity of the cosmos. To combat existential threats like climate change, I think we have to choose wild thinking in a resource-limited world. This endeavor, full with uncertainty and the possibility of failure, embodies the existentialist idea of personal accountability and the bravery to define one’s own existence.

The emphasis on the will to power in Friedrich Nietzsche’s philosophy provides a distinctive viewpoint on moonshot moments. According to Nietzsche, people and society are always trying to get past obstacles and establish their authority. In this context, moonshot initiatives become manifestations of this underlying motivation. They stand for power directed at accomplishing the seemingly unachievable, stretching the bounds of what is seen as possible, and completely altering the concept of what is conceivable. Whatever the result, attempting a moonshot reflects the bold attitude of self-actualization that Nietzsche espoused. It’s the entrepreneur taking on industry heavyweights with a disruptive breakthrough, the scientist upending the status quo with a novel hypothesis, or the artist exploring uncharted creative territory. Moonshot moments become monuments to the human ability to pursue mastery and redefine what is possible when viewed through the prism of Nietzsche’s philosophy.

Through the application of these many philosophical vantage points, we are better able to understand the complex interplay between practical utility, social responsibility, and norm violation that underlies many moonshot moments. They leave a lasting mark on our collective imagination, embodying not only scientific wonders but also our hopes for meaning, self-overcoming, and beneficial societal impact. Although philosophical viewpoints provide useful frameworks for comprehending the goals and motives that underlie moonshot moments, a deeper comprehension depends on looking at the historical setting in which they occur.

Each moonshot moment is like a unique puzzle piece, fitting into the bigger story of humanity’s journey: a blip on a long march forward. By exploring the specific circumstances that birthed these bold ideas, we can move beyond dry theory and connect with the real people, the real struggles, and the real triumphs that make moonshots so darn inspiring. So, let’s ditch Nietzsche (he never minds) and get our hands dirty with the fascinating history behind these game-changers!





Humanity Breaks Out: Moonshot Moments in the Ancient World

This was the reality for much of human history: we were human for more than 100,000 years before we ever built a structure that’s still standing.

Early humanity began in scattered communities living primarily as nomadic hunters and gatherers, with limited knowledge passed down through generations. However, around 12,000 years ago, a revolution began to unfold. The transition to sedentary life in permanent settlements marked a pivotal turning point. These nascent urban centers, like Çatalhöyük in Anatolia and Jericho in the Levant, fostered closer social interaction, knowledge sharing, and specialization. This fertile ground became the foundation for a surge of innovation that forever altered the course of human history.

The ancient world was, for centuries before 1000 BCE, focused in fertile river basins in Egypt, the Middle East, China, and India, where the elements controlled humanity and not the reverse. That began to change when humans took control of the rocks at our feet. Transforming readily available materials like copper and tin into sturdier tools and weapons marked a significant leap forward for humanity. Around 4000 BCE, early civilizations in both Mesopotamia and the Indus Valley pioneered metalworking techniques through trial and error, discovering that heating these materials and hammering them into specific shapes yielded stronger and more versatile tools. This breakthrough ushered in the Copper Age and later the Bronze Age, enabling the creation of sharper agricultural implements for increased food production, sturdy building materials for more permanent structures, and effective weapons for defense and conquest. The capacity to work with and shape metals stimulated artistic expression by enabling the creation of elaborate jewelry and sculptures in addition to revolutionizing utilitarian applications.

A moonshot moment in metals was well underway.

The wheel is another example of the revolutionary force of human inventiveness. It was independently created in Mesopotamia and India between 3500 and 4500 BCE, respectively. This seemingly straightforward invention—a circular disk turning on an axle—revolutionized almost every aspect of daily life. It made it possible to move people and goods across great distances with efficiency, which aided in the development of transcontinental commerce networks. The invention of the wheel influenced architecture, agriculture, and warfare by accelerating the development of complex vehicles like chariots and wagons. Its impact went beyond the material world as it came to represent innovation and development in many cultural contexts.

And if the wheel meant trade, trade meant writing. It’s hard to imagine a world where knowledge could only be passed down through oral traditions, susceptible to distortion and loss over time. But that was a significant portion of human history. The ability to capture and transmit information beyond the spoken word represented a monumental achievement and was a necessity for long-distance trade. By 3500 BCE, the Sumerians in Mesopotamia had developed cuneiform, a system of wedge-shaped impressions on clay tablets, meticulously recording their history, laws, and economic transactions (along with their complaints about one another4 and their bar jokes5). Egyptians devised hieroglyphics, a combination of pictographs and ideograms, adorning the walls of tombs and temples with intricate narratives and religious imagery. The Indus Valley civilization is believed to have developed its own undeciphered writing system around the same time. These writing systems not only facilitated record-keeping and communication across vast distances but also preserved cultural heritage and scientific knowledge for future generations.6 In fact, the development of languages over centuries caused changes in our brain processing to allow us to handle symbology more efficiently.7 The ability to document and share ideas across space and time proved to be a powerful catalyst for further innovation and societal advancement.

For early civilizations, taming the unpredictable character of water through reservoirs and canal networks proved revolutionary. Rainfall reliance reduced agricultural output prior to 4500 BCE, and communities were limited to places with reliable water supplies. In order to manage the yearly floods and disperse water across large areas of land, the Egyptians living along the Nile River constructed an intricate network of canals. The Mesopotamians in the Tigris and Euphrates river valleys employed similar techniques, constructing intricate networks of canals and reservoirs to irrigate their fertile crescent. The development of irrigation systems not only revolutionized agriculture but also laid the groundwork for urban planning and infrastructure development. These advancements enabled early civilizations to cultivate larger areas of land, ensuring food security for growing populations and fostering the rise of complex societies with specialized roles and social hierarchies.

Many of these moonshot moments seem so basic and obvious now, but like a child discovering how to build towers of blocks, we had to begin with sturdy foundations. Despite its limitations, the ancient world laid the groundwork for future advancements as we see the rise of cities and organized societies. The convergence of urban life, knowledge sharing, and a spirit of exploration fostered a unique environment conducive to moonshot moments. These innovations laid the foundation for future breakthroughs, shaping the trajectory of human civilization for millennia to come. In particular, these early moonshot moments offer humanity our first opportunities to take control of the elements and natural materials around us and use them in extraordinary new ways.

Other significant moonshot achievements made by the ancient world include harnessing fire, creating agriculture, and populating cities, but we’ll get to those later. For the time being, the ancient world’s emphasis on pragmatic problem-solving, its spirit of cooperation, and its openness to experimentation serve as reminders of the persistent human capacity for creativity, motivating us to keep pushing the envelope of what is currently feasible.




Spiritual Awakening: Intellectual Ferment and the Axial Age

The Axial Age, roughly from 800 to 200 BCE, was a critical juncture in human history characterized by a remarkable upsurge in philosophical and intellectual activity among various civilizations. This period saw a “new awakening of human consciousness,”8 as philosopher Karl Jaspers put it, characterized by a move toward introspection, ethical reflection, and the search for ultimate reality. This golden age offered the ideal environment for a number of moonshot events that profoundly altered our perceptions of the spiritual cosmos and our place within it. These moments were driven by growing urbanization, trade, and cultural exchange.

Jaspers argues that during the Axial Age, humanity reached a new level of cognitive development, enabling individuals to think abstractly, contemplate existential questions, and challenge established norms. This expanded capacity for thought, along with the idea sharing that came from greater cross-cultural interaction, created the groundwork for revolutionary movements in philosophy and religion.9 Other authors, like renowned religious historian Karen Armstrong, have embraced the notion of the Axial Age to demarcate a period of great religious transformation in human consciousness.10

There are numerous legitimate critiques of Axial Age theory, some even claiming that Jaspers has put so much overemphasis on intellectual advancements during the period that he’s created a myth that the last millennium BCE was an exceptional time when it really wasn’t.11 But to me, while that last millennium is not a clearly defined technological period,12 and there is not necessarily a tie between all the intellectual movements that sprung up around the world at this time,13 the sheer scope and range of intellectual moonshot moments during the last millennium BCE cannot be ignored. Axial or not, the last millennium before the birth of Jesus was definitely a moonshot cluster of deep intellectual impact.

Emerging in ancient Persia around 1000 BCE, Zoroastrianism introduced a revolutionary concept that challenged the prevailing polytheistic beliefs of the time. It proposed the existence of a single, all-powerful God, Ahura Mazda, locked in an eternal struggle with the forces of evil embodied by Angra Mainyu. This novel idea not only had profound theological implications but also laid the groundwork for the development of ethical and moral frameworks that emphasized individual responsibility, righteous living, and social justice.14 Zoroastrianism’s influence extended beyond its immediate geographical reach,15 impacting the development of later Abrahamic religions like Judaism, which emerged in the Levant around 600 BCE. Judaism further developed the concept of monotheism, establishing Yahweh as the sole deity and emphasizing a covenant between God and the chosen people.16 These moonshot moments in religious thought not only reshaped spiritual practices and societal structures but also laid the foundation for ethical and philosophical discourse that continues to influence the world today.

Two separate philosophical schools that would have a significant impact on Chinese history and culture originated in China around the sixth century BCE. Confucius promoted a community ruled by decency, propriety, and ceremony, stressing the value of social harmony, filial piety, and moral behavior. His teachings, which are collected in the Analects, placed a strong emphasis on the creation of a just and peaceful society through education, self-cultivation, and sound administration. The creator of Daoism, Laozi, put out an alternative philosophy based on adhering to the Dao’s natural order, or the “way.” Daoism promoted connecting people with the natural flow of the universe by emphasizing simplicity, spontaneity, and inaction. These moonshot moments in Chinese thought not only provided frameworks for individual conduct and societal organization but also permeated diverse aspects of Chinese culture, from art and literature to politics and social practices.

We can also travel to Axial Age India in the sixth century BCE, when Siddhartha Gautama, often known as the Buddha, presented the Four Noble Truths and the Eightfold Path as a revolutionary means of achieving emancipation from suffering. The Buddha’s new religious movement opposed the dominant caste structure and highlighted how meditation, self-reflection, and moral behavior could lead to enlightenment for everyone. As Buddhist teachings proliferated throughout Asia, they had an impact on societal institutions, literature, art, and spiritual activities. The establishment of monasteries as centers of learning and scholarship further fostered the dissemination of Buddhist thought and cultural exchange across vast geographical regions.17 This moonshot moment in religious thought continues to influence millions of followers worldwide, offering a unique perspective on human existence and the pursuit of ultimate liberation.

As an alternative to religious thought in the fifth and fourth centuries BCE, ancient Greece witnessed the flourishing of philosophy as a systematic approach to understanding the world. This intellectual revolution marked a significant departure from traditional myth-based explanations and ushered in an era of rational inquiry and critical thinking.18 Thinkers like Socrates, with his dialectical questioning technique, questioned the status quo and made people rethink their presumptions and beliefs. Then, building on these foundations, Plato produced works such as The Republic and The Symposium that developed conceptions of reality, knowledge, and the ideal state. Aristotle, a dedicated student of Plato, increased the scope of philosophical investigation by stressing the use of reason, logic, and empirical observation in comprehending the natural world. These seminal moments in the history of ideas established the foundation for Western philosophical tradition, producing a long-lasting impact on political theory, scientific research, and ethical debate for centuries to come.

All of these intellectual movements got a great deal of traction partly because of the empire, a new moonshot strategy for spreading knowledge across ever greater numbers of people. Empires promoted extraordinary levels of trade, infrastructural development, and cultural interchange across their huge geographic expanses and heterogeneous populations.

For example, the Achaemenid Empire, established by Cyrus the Great in the sixth century BCE, implemented innovative administrative systems and standardized communication with Aramaic script, facilitating the exchange of goods, ideas, and cultural practices across its expansive domain. Cyrus also added the notion that empires would rule over diverse people and bring all of their ideas into a melting pot, and “imperial ideology from Cyrus onward has tended to be inclusive and all-encompassing.”19

Similarly, the Mauryan Empire, founded by Chandragupta Maurya in India in the fourth century BCE, promoted the spread of Buddhism throughout South Asia and established a centralized administration that facilitated trade and infrastructure development.20

The Han Dynasty, which came to power in China in the third century BCE, brought with it an era of increased economic prosperity as well as advances in technology and artistic expression. The legendary Silk Road, which linked China and the West, was an essential means of trade and cultural interchange that promoted the spread of ideas, artistic movements, and religious convictions over great distances. These empires contributed to the Axial Age’s richer fabric of human experience by consolidating political authority, fostering economic expansion, and acting as testing grounds for new ideas and cultural innovations.

Despite vast differences in language, culture, and prior belief systems, civilizations in Persia, Greece, India, and China all independently grappled with fundamental questions about existence, morality, and the nature of reality during the Axial Age. This parallel blossoming of intellectual inquiry underscores the universality of certain human concerns and the inherent drive to seek meaning and understanding. While the specific expressions of these ideas—from the monotheistic philosophies of Zoroastrianism and Judaism to the introspective path of Buddhism to the structured logic of Greek philosophy—varied greatly, each offered a unique lens through which to understand the human experience. This diversity of perspectives adds immense value to the tapestry of human thought, enriching our collective understanding of ourselves and the world around us. The Axial Age serves as a powerful reminder that shared human aspirations, coupled with the unique cultural contexts in which they flourish, can generate a spectrum of intellectual riches that broaden and deepen our understanding of the human condition.

Whether the period is a clearly delineated Axial Age is irrelevant to me: It’s a moonshot cluster of the most spiritual, most philosophical kind. It’s what we’ll need to survive the challenges that lay ahead of us.




Lights in the Desert: The Persian and Arab Golden Ages

While Europe grappled with instability and fragmentation after the fall of the Roman Empire and the Early Middle Ages—the “Dark Ages”—other parts of the world witnessed remarkable periods of intellectual and cultural flourishing. The Islamic world experienced a pair of golden ages from the eighth to the thirteenth centuries CE, marked by groundbreaking contributions in various fields, including mathematics, astronomy, medicine, and engineering. These golden ages don’t belong to a singular empire but rather a constellation of power centers that fostered a vibrant exchange of ideas.

The interactions between empires and regions were fascinating to observe throughout the Arab world. With Baghdad serving as its capital, the Abbasid Caliphate grew to become a formidable force. After being first brought together by their shared Islamic faith, the Abbasids zealously translated and distributed information from throughout antiquity while also adopting a more centralized administrative structure. Across the Mediterranean, Arabs flourished and established themselves in Morocco and Southern Spain. Al-Andalus, as this region is known, developed into a center of thought and culture. Scholars who were Muslim, Christian, and Jewish coexisted and worked together to enhance astronomy, medicine, and mathematics. This period of relative tolerance stood in stark contrast to the religious tensions brewing in Europe, where the Crusades, a series of holy wars launched by Christian powers to reclaim Jerusalem, exemplified the growing religious and political divisions of the time.

Simultaneous golden ages in both of these epicenters of the Arab world meant a period of genius-driven science, as well as a time built around the brilliant idea that it would be great to ensure the transmission and preservation of earlier ancient and Axial Age genius ideas! Established in Baghdad by the Abbasid Caliphate in the eighth century CE, the “House of Wisdom” served as a pivotal center for scholarship, translation, and the dissemination of knowledge. Scholars from diverse backgrounds, including Greeks, Persians, Indians, and Christians, gathered at the House of Wisdom to translate and synthesize vast amounts of scientific and philosophical texts from various civilizations. Think of the House of Wisdom as the world’s first photocopier, at a time when a single fire could wipe out entire authors’ contributions to discourse. We would not still have the works of Greek philosophy in particular if it were not for the House of Wisdom’s scroll copiers translating them to Arabic and Farsi. This translation movement played a crucial role in preserving and transmitting classical knowledge to the Islamic world and beyond, laying the foundation for future scientific and intellectual advancements.

During the Arab Golden Age, Islamic physicians made great advances in the fields of surgery and medicine, building on the foundations set by previous civilizations. They built hospitals as hubs for patient care, medical research, and education, such as the well-known Bimaristan in Baghdad. Furthermore, Arab doctors such as Al-Zahrawi (Albucasis) invented cauterization and sutures, among other surgical techniques, and recorded their methods in illustrated medical treatises.21 Through translations and cross-cultural interactions, these developments not only enhanced healthcare procedures in the Islamic world but also had a significant impact on medical knowledge and practices in Europe. These developments marked a radical break from earlier medical interventions that depended as much on wishful thinking as any physical measurements.

Often referred to as Alhazen in the West, the Iraqi scholar Ibn al-Haytham made significant contributions to the field of optics during the tenth and eleventh centuries CE. His groundbreaking work, The Book of Optics, challenged prevailing theories of vision and laid the foundation for modern optics. Ibn al-Haytham conducted pioneering experiments on light and vision, introducing concepts like refraction, reflection, and the camera obscura. These advancements not only revolutionized our understanding of light and vision but also had lasting implications for the development of telescopes, microscopes, and other optical instruments.

Similarly, the Persian empires of this era, like the Samanids and the Buyids, were vital threads woven into the rich tapestry of the Persian Golden Age. These empires maintained a strong sense of their unique political and cultural traditions even as they joined the Arab world in embracing Islam. The Samanids became well-known as intellectuals’ and scientists’ patrons, and they were based at the strategically important crossroads of Central Asia. Their wise guidance encouraged groundbreaking studies in astronomy, medicine, and mathematics, advancing these disciplines. By contrast, a more decentralized government was developed by the Buyids, who ruled from Persia’s center. However, their focus on trade and diplomacy proved equally crucial. By facilitating the exchange of goods and ideas across the region, they nurtured a vibrant intellectual and cultural exchange that further enriched the golden age. This interplay between centralized patronage and decentralized trade routes exemplifies the multifaceted nature of this remarkable period in history.

Persian scholars like Al-Razi (Rhazes) and Ibn Sina (Avicenna) made significant contributions to diagnosis, treatment, and pharmacology.22 Unlike his predecessors who relied solely on established theories, Al-Razi championed the importance of clinical observation and meticulous record-keeping. This (for the time) wild approach, emphasizing firsthand experience over blind acceptance of tradition, fueled groundbreaking discoveries. His most notable contribution was the compilation of a vast medical encyclopedia, known as The Comprehensive Book of Medicine. It was a thorough analysis of diseases, incorporating al-Razi’s own observations and clinical experiences. The encyclopedia served as a reference text for centuries, not only in the Islamic world but also in Europe, influencing generations of physicians with its innovative categorizations of illnesses, detailed descriptions of symptoms, and groundbreaking treatments based on al-Razi’s meticulous research. His work on smallpox and measles,23 for instance, stands as a testament to his dedication to clinical observation and remains a cornerstone of our understanding of these infectious diseases.

The polymath Ibn Sina, or Avicenna in the West, came from the dynamic intellectual environment of tenth century Persia and made a lasting impact on the history of medicine.

His comprehensive medical text, The Canon of Medicine, was an organized study of the human body that covered anatomy, physiology, and the management of a wide range of illnesses. Ibn Sina offered novel theories regarding the origins and manifestations of diseases, relying on the medicinal traditions of Greece, India, and Persia. Generations of doctors have relied on his groundbreaking views on pulse diagnosis and the application of psychological variables in recovery.24 The Canon of Medicine transcended geographical and cultural boundaries, becoming a cornerstone of medical education in both the Islamic world and Europe for centuries to come.

The ninth century CE witnessed a pivotal moment in the history of mathematics with the groundbreaking work of Muhammad ibn Musa al-Khwarizmi, a brilliant mathematician and polymath from Persia. His seminal work, The Compendium on Calculation by Completion and Balancing, introduced the concept of algebra to the world. Algebra was a new mathematical concept and a fundamentally new approach to working with numbers. Al-Khwarizmi’s work presented a systematic method for solving mathematical equations using variables and unknowns, a revolutionary approach that replaced the cumbersome geometrical methods previously employed.

The Persian and Arab golden ages stand as testaments to the transformative power of intellectual curiosity, celebration of diversity and collaboration, and a commitment to continuous learning. The wide bridge of the Islamic world, from southern Spain to Persia, was fostered by a deep respect for knowledge and a culture of open exchange. These societies valued the iterative character of science, expanding on what was already known and continuously aiming to enhance and improve upon earlier findings. This commitment to creativity and experimentation turned out to be crucial in producing a cluster of moonshot moments that not only revolutionized their own cultures but also had a cascading effect on human history worldwide. These moonshot moments serve as powerful reminders of the immense potential that can be unlocked when diverse people of mixed backgrounds come together in a spirit of collaboration and continuous learning.




Beauty over Brute Force: The European Renaissance

Sometimes, I think it’s a bit unfair to call the European Renaissance (fourteenth through seventeenth centuries) a “renaissance” at all, because the European Renaissance wasn’t some phoenix, some reboot of the Roman Empire. Rather, it was a completely transformative explosion of creativity and intellectual inquiry. Striking a new path after the devastation of the Black Death and the petering out of the Crusades, this period witnessed an extraordinary cluster of moonshot moments that fundamentally reshaped Western civilization, leaving the Middle Ages in the dust and laying the groundwork for the modern world. It was as if humanity, having stared into the abyss, collectively decided to invent the light bulb.

The Italian city-states, especially Florence, Venice, Milan, and Rome, became thriving creative hotspots thanks to the support of affluent families that desired not only power but also prestige. Despite their political maneuvering, the de’ Medicis and Borgias considered themselves to be patrons of the arts, understanding that these pursuits could enhance their reputations and create a lasting legacy that extended beyond wealth and land. Rich enough to match their aspirations, these benefactors lavishly funded the creations of visionary artists such as Michelangelo, Leonardo da Vinci, Raphael, and Botticelli. Their paintings and sculptures, characterized by a rediscovery of classical forms and a focus on human anatomy and perspective, were explosions of creativity that revolutionized the visual arts and continue to inspire generations today. These artists, armed with brushes and chisels instead of swords and lances, conquered the hearts and minds of the world, proving that beauty could be just as powerful as brute force.

The political machinations and rivalries between these city-states also inadvertently fostered innovation. Prototypes of tanks and flying aircraft that Leonardo da Vinci drew were ordered by nervous clients looking for the most advanced weaponry, not for aesthetic purposes. The constant need for defensive fortifications and advancements in weaponry spurred engineering and architectural breakthroughs. This spirit of innovation extended beyond the battlefield, leading to moonshot moments in diverse fields, from city planning with the development of ideal cities like Sforzinda to religious reform with the Protestant Reformation. These transformative changes not only reshaped the European landscape but also set the stage for the Age of Exploration and the scientific revolution, propelling humanity toward a new era of discovery and understanding.

Before the Renaissance, paintings were more like maps than windows into another world. Artists primarily relied on flat, two-dimensional representations, leaving viewers to imagine the depth and dimension beyond the canvas. Go to the Medieval Art section of any major museum, and you’ll see a lot of stern, flat-faced Marys looking very confused about their weird fingers!

Thankfully, the fourteenth through fifteenth centuries meant the idea of linear perspective, a game-changer pioneered by the likes of Filippo Brunelleschi and Alberti. I’m not just talking about drawing straight lines but rather about shattering the confines of the flat canvas and creating the illusion of depth and realism. Suddenly, paintings could transport viewers to bustling marketplaces, sprawling landscapes, or even the divine heavens, all thanks to the magic of converging lines and vanishing points. This moonshot moment in art forever altered the course of Western painting, allowing artists to depict scenes with a breathtaking sense of spatial organization and naturalism that continues to captivate audiences today.

The Renaissance elevated polymaths to a position of prominence and promoted interdisciplinary thinking before it was fashionable. Prodigies such as the quintessential Renaissance man, Leonardo da Vinci, defied classification, showing remarkable aptitude in the fields of anatomy, engineering, sculpting, and painting. His boundless inventiveness and curiosity left a legacy that still inspires wonder decades later. Another titan of the age, Michelangelo, transformed the possibilities for sculpting and fresco painting with his famous pieces, such as the Sistine Chapel ceiling and David. The sheer size and emotional impact of his work left spectators in awe.

Beyond the edges of the Italian peninsula, we’d be remiss to overlook William Shakespeare, the Bard of Avon. His classic plays, such as Hamlet and Romeo and Juliet, are still performed and studied today because their themes and characters continue to speak to audiences of all ages and cultures. Not only were these literary and creative titans producing works of art, but they were also questioning social mores, igniting the imagination of future generations, and demonstrating the limitless potential of humankind.
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