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			Foreword

			For over 15 years we were strategy advisors to companies like Bank of America, Blackrock, Chase, eBay, Google, HP, Microsoft, PayPal, Visa, and others. We worked as consultants, senior partners, and practice leaders at the strategy firms McKinsey, AT Kearney, Booz, and Monitor, and helped clients create corporate strategy, go-trtnerships and acquisitions, launch new products, and build new innovation capabilities.

			The last two decades we have been focused on investing in technology and financial services companies, and serving as board directors of companies in these sectors. Alison was the CFO of Barclays Global Investors, which is now Blackrock—the world’s largest institutional investment management firm—and then as managing partner of Belvedere Capital—a regulated private equity firm focused on acquiring banks and financial services companies. She has served as a board director of First Data Corporation, Fiserv, Royal Bank of Scotland, City National Bank, Unisys, Xoom, Presidio Bank, and many others. Matthew did a stint as head of strategy and marketing for Gap Inc., just as its brands were launching their online and digital presence, and now is a general partner of Keiretsu Capital, which provides access to the best early-stage technology startups through a series of funds and helps lead the world’s most active early-stage investment network. 

			Together we are GPs of a blockchain fund of funds that we have created with Keiretsu Capital where we back the best blockchain venture capital firms. One or the other of us is also an advisor at Blockchain Capital, BitBull Capital, Bitwise, Codex, Hadron, London Block Exchange, Linqto, Liquineq, ReadyUp, Securitize, Spark, and others. Our own family office, Fifth Era, backs teams that understand digital commerce, content, and fintech technologies, including blockchain.

			Informed by our experience and by our current involvements, it is our belief that after almost 200 years living in the Industrial Era, humankind is now entering a new era driven by the twin forces of the digital and life sciences revolutions. Today we are all connected, and nearly all the world’s information is online. Every industry has been impacted, and many have gone through fundamental transformations. We have also begun not only to edit and adjust our plants and animals, but are on the edge of the societal discussion as to whether to alter the very nature of human beings.

			It is a time of great opportunity, and also great uncertainty and even fear. It is a time of unprecedented disruption and creative destruction, and also a time of enormous value and wealth destruction and creation. The greatest that the world has ever seen. We call this the Fifth Era, and in our books—Build your fortune in the fifth era, Corporate innovation in the fifth era and Blockchain Competitive Advantage—we have written about how individuals, corporations and governments can prepare to be successful rather than left behind in this new era. 

			In these books we detail the essential changes underway. We make the point that this is not just about one or two major technological shifts. Rather, we are living in a time of unprecedented change in which a breadth of compounding innovations—the like of which we have never seen before—the internet, artificial intelligence, the internet of things and the sensor revolution, 3D manufacturing and the distributed maker movement, augmented reality, clean energy technologies, gene editing, quantum computing, blockchain, and many others—are all coming together in the same timeframe to propel us into a completely new era of human life on planet Earth.

			This short book in front of you, The Fifth Era, is a reprint of the first part of the bestsellers, Build your Fortune and Corporate Innovation in the Fifth Era, and is intended to provide a foundation for readers to begin to visualize the future now. 

			Much more is waiting for those readers who chose to read on into the trilogy of books that we have published that explore the Fifth Era in much more detail.

			   

			We hope you find it helpful.

			   

			Alison Davis

			Matthew C. Le Merle

			San Francisco, California, USA

		

		
			

			Part I | The Fifth Era

		

		
		

	
		
			Chapter 1
Past Is Prologue — The First Four Eras

			Study the past if you would divine the future. 

			—Confucius

			Decades ago, few would have been able to imagine just how different the world would be today. Three decades ago, we were largely unconnected from one another. It took time to create, share, or find data and content, and we relied upon physical means to do so. To innovate, manufacture, market, and distribute their products companies and industries relied upon approaches that had, in some cases, gone unchanged for many decades. Information was to be found in libraries, archives, and desk drawers if you knew where to look. 

			In just 30 years, all of that has changed.

			Today, we are connected, information is broadly available and easy to find, innovation is quick and iterative, and innovators are able to access the latest technologies and tools wherever they are across the globe. Today, most companies conduct their businesses in fundamentally different ways, providing cheaper, better, and faster products to their customers, and this is only the beginning. As new technologies continue to emerge and innovation continues to disrupt, we will build upon the foundations, laid out just twenty five years ago with the creation of the Internet and the digital economy, to launch ourselves into a Fifth Era of economic activity. 

			In order to better understand just how dramatically different this Fifth Era might be, we think that it is worthwhile to begin this book by briefly reviewing the four eras of human activity that have gone before to see how disruptive innovations were able to change the very essence of human activity around the world and the opportunities that this created for new wealth creation. 

			While each of the four eras of human activity was very different in nature, there are some common themes that will be relevant as we look at the coming Fifth Era. First, that disruptive innovations are able to fundamentally change the essence of the way that most people spend their time. Second, that new and very different wealth-creation opportunities surface as human activity adjusts to the new era and the activities that characterize it. Third, that this wealth creation does not automatically accrue to the best-positioned and most successful players of the prior era. And finally, that it is possible to see a new era coming and position yourself for the next phase of wealth creation, but that this has to be a distinct choice: prior wealth-creation strategies may not be relevant in the subsequent era.

			The four eras that we will briefly cover are the Hunter-Gatherer Era, which began in times long past—perhaps 2.5 million years ago—and began to give way to the next era between 12,000 and 11,000 years ago. As with other subsequent eras, we still see vestiges of foraging societies in remote parts of the world today. However, the vast majority of humans have moved on into other ways of spending their time. We will then briefly look at the Agrarian Era, which began about 11,000 years ago and continued roughly until the beginning of the fifteenth century AD. We will then turn to the Mercantile Era, which came to be the dominant economic mode between 1400 and 1800 when the world became, for the first time, a connected trading environment. Finally, we will review the Industrial Era, which was launched with the first industrial revolution in the mid-nineteenth century and passed through three distinct phases culminating in today’s industrialized world.

			While there is a great deal of overlap between these four eras, and in each subsequent era some peoples and groups continued to live by the rules of the prior era(s), nonetheless, the center of gravity and the driving force of human society is quite distinct in each era. So today, we still see foragers in the rainforest and tundra, agrarian communities on most continents, and mercantile traders everywhere—but the dominant theme of the last two centuries has been that of an industrialized world.

			Each of these four eras was supplanted by dramatic innovations that enabled society to move into a new phase of existence, and it is these disruptive innovations that we are beginning to see surfacing at an increasingly rapid rate, giving us confidence that the fourth era is beginning to close and the Fifth Era is about to arrive. However, the time of transition between eras can be measured in generations and is always messy—we are living in the time of transition between the Industrial and Fifth Eras today, 
and no one can be sure exactly what the future will hold. What we can be sure of is that the Fifth Era will create exciting new wealth-creation opportunities just as each new era did in times past.

			Exhibit 1: The Five Eras
[image: ]

			The Hunter-Gatherer Era

			From the ancient past up until about 11,000 or 12,000 years ago, most people on the face of the earth lived by hunting and gathering in a subsistence economy. Some researchers also call this the Forager Era, and there are groups of people who still rely upon this way of living today. In the ancient past, people lived by gathering and collecting the abundance of nature: hunting and trapping big and small game, fishing and gathering shellfish, and making use of whatever plant foods they could find. Most hunters and gatherers combined these various types of food acquisition. They varied their forms of foraging depending upon the seasons, the movements and availability of animals, and the natural cycles of harvesting opportunities. 

			Most of these hunter-gatherer cultures were close to subsistence communities, and typically only small surpluses could be gathered and saved for periods of scarcity. Certain plants could be kept without spoiling, some animal products might be dried and stored, but for the most part, the community relied upon the availability of the moment. 

			Throughout this first era the dominant societal mode was a tribal group—a band of people who would collaborate, work together, and help each other—often tied together by blood in extended family groups. Typically, they would rely upon the local environment for their needs, and if they did exhaust the local environment, they might need to be nomadic, either on a continuous or an episodic basis. Groups were small in number, typically 100 or less, and there was very little ability to create permanent settlements. Continuous foraging in the same space was rarely feasible, so settlements would be periodically abandoned in all but the most fruitful places.

			Whether you subscribe to Thomas Hobbes’ view of 1651, that the lives of hunter-gathers were “solitary, poor, nasty, brutish 

			and short” or prefer the view that Marshall Sahlins proffered in the 1960s, that, rather, they were the “original affluent society” with most of their time reserved for leisure, what is sure is that they were unable to accumulate much in the way of material wealth. Wealth creation was limited with most individuals being active foragers in a small-group setting. Few were able to accumulate significantly more than the average of their group—leaders of groups might accumulate more spare time by asking others to forage on their behalf and might share a disproportionate part of the group’s possessions. But, to a large extent, accumulation of wealth was not possible. 

			During this era, the world’s population grew to perhaps 4 million by the arrival of the second great era.

			No surpluses meant no accumulation of material wealth in the hands of the rich.

			The Agrarian Era

			Some 11,000 years ago we see the widespread arrival of a new Agrarian Era. While some limited farming had certainly existed for thousands of years before, in a relatively short timeframe of a few thousand years we see the appearance of farming as the dominant paradigm on almost every continent with the exception of Australia. And while some peoples continued to hunt and gather, the majority became dependent upon planned agricultural activities for most of their needs.

			The disruptive innovations that displaced foraging with agriculture were created as the result of some thousands of years of experimentation as farmers sought to improve the yields they could produce from the land they tended. They did this by creating more productive and reliable crops and breeding more productive animals, thus becoming ever better at domestication. They created better and better tools with which to farm, and 
they learned the essentials of irrigation, mass harvesting, and the storing of their surplus produce. The combination of many individual innovations drove the Agrarian Era forward.

			The first major period of disruptive change that we have a record of is the so-called First Agricultural Revolution, which is also named the Neolithic Revolution after historian V. Gordon Childe (1929). This was a period, particularly in the Middle East, when animal husbandry and crop farming techniques reached a point of development that, when combined with better irrigation technologies, allowed for much higher yields and much higher density of population. In those parts of the world impacted, foraging was largely displaced by settled agrarian communities that then focused on further improving their farming technologies and practices.

			A Second Agricultural Revolution, or a Medieval Green Revolution, began around the eighth century in the Islamic world, where very high-producing crops appear to have emerged for the first time, including wheat, rice, cotton, and sorghum (Watson, 1974). Again, with the help of irrigation, these four staple crops appear to have dramatically changed the way that society progressed and also, for the first time, gave the opportunity for people to accumulate wealth, primarily through the ownership of land and the leadership of communities. 

			The second agrarian phase saw the beginning of the rise of large, well-organized empires. In particular, the three largest of the period between 1000 BC and 500 AD: the Persian Achaemenid Empire, the Han Empire in China, and the Roman Empire. These empires also became the locus for wealth capture driven by their ruling elites, however they rose to power.

			These three, and many other smaller empires developed powerful military forces and mercantile and trading skills to expand their reach and to influence other agrarian people to support their expansion. The vast majority of people living in this period were living on the land as farmers, however, the existence of soldiers, merchants, traders, and other specialized service providers became widespread. 

			Fueled by these disruptive agrarian innovations, the population of the world began to increase rapidly—from perhaps 4 million some 11,000 years ago to around 450 million at the end of the second era in 1400.

			Exhibit 2: World Population Curve
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			In Europe, a final phase of the Agrarian Era began in the eighteenth century by which time the Mercantile Era was firmly established. The enclosing of the commons, the arrival of new techniques for planting and harvesting crops, and the continuing rollout of new crop rotation, irrigation, and stock-breeding technologies greatly increased farming productivity. The concentration of the ownership of land in this timeframe gave rise to very significant wealth creation fixed in the hands of the European landed gentry. 

			However, by then most nations had discovered a much more productive way to focus their efforts: the Mercantile Era.

			The Mercantile Era

			In the Agrarian Era, the primary locus of wealth creation was the ownership of land and the control of the surpluses that that land was yielding. By the Mercantile Era, which begins around 1400, we see much more emphasis on trade and wealth being created by those that were able to participate in and control the exchange of goods around the world.

			The disruptive innovations of this period that ushered in the new era were threefold. First, we see the great global convergence in which new and sophisticated transportation and communication approaches linked every continent. The age of sail allowed long-distance trading to take place on the world’s oceans and the great sea-trading nations—England, France, Holland, Portugal, and Spain, among others—rose to prominence and their merchants and sovereigns accumulated great wealth.

			This great global convergence, in turn, gave rise to the second disruptive innovation of this period—the Columbian exchange of plants, animals, and microorganisms between continents. In a very short period of time, the breakthrough innovations of domestication that had taken place in an unlinked fashion in the thousands of years before were suddenly shared. The Europeans got the potato and corn (maize), the Americans got the goat and wheat, and so on. In every part of the world, great increases in productivity occurred—although destructive microorganisms and diseases were also shared to the detriment of some societies, especially in the Americas.

			The combination of these two great innovations led to the third breakthrough innovation of the Mercantile Era—the creation of a global economy with common forms of currency and accepted ways to exchange goods in marketplaces. Silver and gold became widely accepted, and the merchants and merchant houses scoured the world for opportunities to buy low and sell high, moving goods at great risk between the sellers and the buyers that they connected. With the help of large sailing vessels, they could do this at scale—not just the goods that could be packed on the backs of a camel caravan or ox-pulled cart.

			Adam Smith (1776) coined the term “mercantile system” to describe how the early mercantile states worked to enrich themselves by restricting imports while working to expand their exports. This created a favorable balance of trade that would bring gold and silver into the state to the benefit of the mercantile elites. Following this pattern, Europe, in particular, saw the creation of wealthy trading cities and powerful organizations, such as the East India Company.

			The Mercantile Era also saw the creation of military power on a scale not seen before as trading nations sought to secure their trading routes and extend their influence over the endpoints of their trading networks. The rise of the scientific method during the Scientific Revolution and the Enlightenment of this Mercantile Era also laid the groundwork for the coming Industrial Era. Science was now able to move faster than ever without the constraints of religious and political beliefs that had before made experimentation and innovation often hazardous to the health of the innovator. Just as the Mercantile Era saw the global trading of goods, it also saw a first global exchange of ideas. 

			The world’s population grew from some 450 million to 1.3 billion by 1800, the next major time of transition.

			The wealth creation of the Mercantile Era did not accrue automatically to those societies and leaders who had risen to prominence 
in the Agrarian Era. Indeed, the great empires of Asia, the Middle East, and to some extent the Americas were slow to adjust to the realities of the Mercantile Era and the need to master new transportation and trading innovations. Instead, the wealth creation of the era went to those who moved quickly to master these new innovations—the new merchants and merchant states. 

			The Industrial Era

			The Industrial Era is the fourth era that we will review, beginning in the mid-eighteenth century and bringing us to today. The Industrial Era has passed through three distinct phases, each of which illustrates our core theme—disruptive innovations drive us forward and in so doing produce great wealth-creation opportunities for those who choose to master the new realities.

			The first phase of disruption within the Industrial Era was the great Industrial Revolution of the mid-eighteenth century. Disruptive innovations, like the spinning jenny and spinning mule in textiles, the stationary steam engine, the blast furnace, and early machine tools, dramatically increased productivity. These early breakthroughs were accelerated by a shift in the types of energy that society used from biomass-based energy—primarily burning wood—to the age of coal and steam. These fossil fuels allowed much more efficient generation of energy and, with the invention and continuous development of the steam engine, allowed human beings to become much more effective in the ways that they created products and services. The steam engine was used to power machinery across almost every manufacturing sector, allowing faster production of greater quantities of merchandise. 

			This first Industrial Revolution also saw the creation of the factory and workhouse, and it was not without opposition—Ned Ludd and his Luddites being foremost in opposing the application of disruptive technologies in this new Industrial Era. 

			This first phase of the Industrial Era was accompanied by a very substantial increase in world population that had been building during the Mercantile Era. By the end of the nineteenth century, the world’s population was approaching two billion people. So, the Industrial Revolution saw a compounding of factors—a much larger world population and a fundamental transformation in the way that those people worked, produced and lived.

			The wealth creation of this period was primarily captured by the early industrialists and by those who applied new steam-based manufacturing approaches to existing industries, displacing manpower with machine power. These new manufacturing businesses were capital-intensive and, in many cases, family-owned businesses that needed additional capital influxes in order to compete. In this period we see the rise to supremacy of the corporate model of business, with companies owned by groups of shareholders raising capital from public markets and deploying it into expanding their operations. This is the model that continues as the dominant model in most places today.

			The second phase of the Industrial Era, beginning around 1850, was driven by three new disruptive innovations—the widespread use of steel assisted by the invention of new mass steel furnaces by Sir Henry Bessemer, the arrival of electrical power, and the invention of mass production approaches beginning to be deployed at scale after the Great War (WW1). The corporate model continued to expand as more and more capital became available through the public markets. The development of national corporate champions then gave way in the mid-twentieth century to the development of multinational companies, capturing economies of scale and scope to dominate their target industries. 

			Despite two world wars and many smaller wars, the Industrial Era moved forward, and the world population continued to grow rapidly.

			During the second half of the twentieth century, a large proportion of business activity was organized and managed within the four walls of the large public corporations. This is particularly true for innovation, where, beginning perhaps 100 years ago, corporate laboratories and R&D centers became increasingly important in driving innovations that would be utilized by the companies in their products and services. 

			The wealth creation of this timeframe was captured by corporate leaders and titans and by the financiers that backed them. Those who ran large corporations and those who played the capital financing games of the public markets captured most of the wealth creation of this phase.

			The third major phase of the Industrial Era, termed the “Computer Age,” is a result of the application of ever more powerful computing innovations to industrial activities. As we will show in the next section, we should make a clear distinction between the application of computing to established Industrial Era approaches and businesses versus the use of computing power to disrupt and replace these same businesses. In the Computer Age, as it applies to the third phase of the Industrial Era, the application of computer technologies to the activities of most large corporations around the world resulted in increases in their productivity.

			However, computerization also unleashed a greatly increased rate of innovation and has enabled a new generation of innovators beyond the four walls of the industrial corporation. This has given rise to a new wave of disruptive innovations appearing at an accelerating pace, impacting every industry around the world.

			In this era, the world’s population expanded rapidly from 1.3 billion in 1800 to today’s 7.5 billion.

			Divining the Future

			Over the last tens of thousands of years, we have seen at least four distinct eras of human activity on the surface of the earth. These four eras, the Hunter-Gatherer Era, the Agrarian Era, the Mercantile Era, and the Industrial Era, all share common themes. 

			
					First, disruptive innovations are able to fundamentally change the essence of the way that most people spend their time.

					Second, new and very different wealth-creation opportunities surface as human activity adjusts to the new era and the activities that characterize it.

					Third, this wealth creation does not automatically accrue to the best-positioned and most successful players of the prior era.

					And finally, it is possible to see a new era coming and position yourself for the next phase of wealth creation, but this has to be a distinct choice: prior wealth-creation strategies may not be relevant in the subsequent era.

			

			This is why we say the past is prologue. 

			Today disruptive innovations are coming at an ever-increasing rate. They are fundamentally displacing the “paradigm” of the fourth Industrial Era. Thomas Kuhn explained in his famous 1962 treatise The Structure of Scientific Revolutions that scientific paradigm shifts occur when some recognized problem of science, which has not been solved before, not only can be solved within a new paradigm but that the new paradigm also is able to preserve a relatively large part of the problem-solving that has been accomplished in the prior paradigm. When a new paradigm is able to do this, a shift occurs.

			Today the disruptive innovations are surfacing at an ever-increasing rate, which we will detail in the next chapter. They are not only solving heretofore fundamental challenges of the Industrial Era, but they are able to do so while also holding onto the progress of that Era. They are meeting, essentially, the test that Kuhn created but are doing so at the societal level, not just at the level of a scientific breakthrough.

			As we seek to understand the Fifth Era, the words of Confucius that began this chapter are important: “Study the past if you would divine the future.”

			In the next chapter, we will catalog a sample of the new innovations and the disruptive impacts they represent. Then, in the third chapter, we will combine them and show how this is the arrival of a new era of human activity.

		

	
		
			Chapter 2
Disruptive Innovation Ushering
in a New Era

			The historian of science may be tempted to exclaim that when paradigms change, the world itself changes with them. 

			—Thomas Kuhn

			The transition from one era to another has always been initiated and driven by disruptive innovations that have enabled society to fundamentally change the focus of activity and have produced new beneficiaries of wealth creation. But, the time of transition between eras is not quick and straightforward. It is a messy period that may extend over generations and which sees false starts, dead ends, and may advance faster in one place than another. The time of transition is, however, a period of dramatic transformation and wealth creation.

			Do all disruptive innovations transform society to the level of an era change? Far from it. Most disruptive innovations occur within the context of a specific era. They improve and change the practices of that era, but they don’t push it into a new era. The process of disruptive innovation is continuous, and most innovations provide incremental changes, which move society forward but don’t challenge the very nature of the era in which they are born and established. 

			So, as observers of innovation, how would we know if the disruptive innovations we are observing are sufficient to herald a transition in eras? How would we know if we were in the time of transition?

			Let’s take an empirical look at today’s disruptive innovations and ask the question, “Are these innovations incremental, or are they so disruptive as to be the heralds of a time of transition between eras?” This chapter does this first by looking at the innovations of the second half of the Industrial Era, next by considering the most recent innovations of the last thirty years, and then by observing the next waves of innovations that are beginning to surface. The aim of this chapter is to answer that question by demonstrating that we are shifting into a very disruptive phase of innovation that heralds the arrival of an entirely new era: the Fifth Era. 

			19th Century Disruptive Innovations

			In 1913, at the peak of the Industrial Era, Scientific American conducted a survey with their readers asking them for a list of “the greatest innovations of our time.” The readers of the magazine were encouraged to write essays, making the case for particular innovations that should be on the list. Then Scientific American extracted the full list of candidate innovations from those essays, created a short list of the most mentioned, and called for a vote of all readers of the magazine. This master list of the greatest innovations of the time was published in 1913.

			Exhibit 3: The Greatest Innovations of Our Time – 1913
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			In first place, we see wireless telegraphy was voted by 97% of Scientific American readers as being the top innovation. Next we see the airplane, X-ray machine, automobile, and so on. 

			The list is interesting in several ways. First, there was general agreement over which innovations were the most important in their time. The top five innovations were voted as the greatest by most voters, and then there is a significant drop-off as we reach the sixth innovation on the list: reinforced concrete. Secondly, many of the innovations are still central to our lives today—the airplane, X-ray machine, automobile, reinforced concrete, and incandescent electric lamp, to name just five. These innovations can be long-lived. Third, these innovations were very much characteristic of the Industrial Era at that time: they are almost all physical products that combine mechanical engineering with either fossil fuel or electrical energy sources, which is, of course, the defining essence of the Industrial Era itself. 

			The innovations on this list are disruptive, for sure, but they are not heralds of a disruption to the Industrial Era itself. Scientific American readers of 1913 were firmly in the middle of the Industrial Era—they were not living in a time of transition between eras.

			20th Century Disruptive Innovations

			Let us now look at the same question being asked by Forbes Magazine and The Wharton School in 2009. This time Forbes and Wharton asked readers to list “the top innovations of the prior 30 years” from 1979 through to 2009. 

			Exhibit 4: Forbes List of the Top Innovations of the Prior 30 years – 2009
[image: ]

			This list is very different from the list created in 1913. In 2009, some of the innovations are physical products just as they were in 1913—PC/laptop computers, mobile phones, MRI machines, and so on. But, more of the innovations are no longer physical at all—they are virtual innovations—the Internet, e-mail, various forms of software, and the activities the software enables, such as online shopping, social networking, and so on. Also, we have on this list the first of the major biotechnology breakthroughs: DNA testing and sequencing, and human genome mapping.

			This list of the top innovations of the end of the twentieth century is shaped by two “mega” disruptive innovations—the Digital Revolution and the Biotechnology Revolution. The innovations mostly rest upon digital technologies. Many of them are virtual in nature, and in the case of breakthroughs in the life sciences, they focus on a better understanding and the engineering of life itself and of humankind.

			The question to ask at this juncture is “Are these innovations of the last 30 years evolutionary and incremental within the context of the Industrial Era, or are they disruptive and so different from the innovations of the Industrial Era that they are heralds of a new era, the Fifth Era?”

			We have concluded the latter, and expect that many of you are already convinced. But, for those who are unsure or who wish to argue that this is just another phase in the evolution of the Industrial Era, let’s keep going and look at the next wave of disruptive innovations of the twenty-first century. In order to better explore the coming wave of disruptive innovations, let us first explore the two mega disruptive innovations of our time—the Digital Revolution and the Biotechnology Revolution.

			The Digital Revolution

			The Digital Revolution can be thought of as the time in which physical, mechanical innovations gave up their centrality in human life to virtual, digital innovations. Central among these—and the disruptive innovation that did the most to connect all human beings into one digitally connected entity—is the Internet. The Internet was invented by a handful of scientists as a resource for scientists. However, today, it has grown to become an essential instrument for more than four billion users worldwide.

			Today, most industry sectors are being substantially transformed by this rapid and unprecedented expansion. For example, music, video, software, news, books, and even money markets are being reshaped because of the Internet. Human interactions have taken on a new nature as individuals use the Internet to gather information, educate themselves, go about their work, network socially, and entertain themselves and others. These changes are present and relevant in every region of the world, making the Internet a truly global and increasingly influential phenomenon. 

			Exhibit 5: Internet Penetration by Region
[image: ]

			While the process of change generated by the growth of the Internet and the emergence of new technologies has been swift and sweeping, it’s far from complete. Substantial benefits are still to be captured. In this regard, the Digital Revolution is at the beginning rather than the end of its course. The Internet creates a tremendous amount of value for the global economy, substantially impacting GDP in most countries. 

			Exhibit 6: Internet Economy as a Percentage of 2016 GDP
[image: ]

			In fact, the Internet contributes more to GDP than education and agriculture—two industries that are often highlighted in political decision-making.

			Exhibit 7: Contribution of Selected Sectors to GDP
[image: ]

			Fast-emerging technologies are expected to continue to drive the Internet and its innovation. We have already seen cloud services and the mobile Internet allowing everything everywhere to be accessed in terms of content and data, and paving the way for new services and applications that are, today, widespread and used by most of us. The proliferation of faster access through 4G and new high-speed computing technologies are especially important as they’ve also enabled this data access and supported new social-networking approaches.

			Exhibit 8: Social Technologies Penetration by Country
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			The cloud, as well as more mobile connected devices, has also expanded such that the proportion of the global population covered by either mobile service or Internet access to at least 3G standards continues to expand rapidly. Today 3G is active in 181 countries and 4G in 63 countries, resulting in substantial increases in the penetration of the world’s population by mobile devices.

			Exhibit 9: Mobile Devices Penetration by Country
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			Today it’s inconceivable that we would be without the Internet, but just 30 years ago, it didn’t even exist. This, as a disruptive influence, is unprecedented. In just a handful of years, we have gone from almost no Internet access for the majority of people, to upwards of four or five billion people incorporating it into their everyday life.

			The Biotechnology Revolution

			As explained in the first chapter of this book, for thousands of years, humankind used technology to engineer food production. During the Agrarian Era, we called this “domestication,” and it was the process by which humans selected plants and animals, and emphasized in them the characteristics that they most valued and suppressed in them the characteristics that they no longer wanted to support. To a large extent, domestication was accomplished through multigenerational breeding of crops and animals in the direction that humans favored. Indeed, domestication was itself a disruptive innovation that took us into the Agrarian Era and has continued through today.

			However, today’s form of the domestication process—at the level of the gene—is fundamentally different from the processes of the past. The Biotechnology Revolution was ushered in by the fifth innovation listed on the 2009 Forbes/Wharton list: DNA testing and sequencing, and human genome mapping. These innovations allowed humans, for the first time, to look inside plants and animals, including human beings, and extend the process of domestication into engineering and evolving life itself.

			In 2003 through 2005, my colleagues, Joan Chu and Nancy Michels, and I were invited by the State of California to develop a strategic action plan to ensure that the state’s life sciences clusters remained at the forefront of the world’s biotechnology revolution. To give some background, the term “cluster” refers to a geographic concentration of interconnected businesses, suppliers, and associated institutions in a particular field (Porter, 1998). Clusters are considered to increase the productivity with which companies can compete, nationally and globally. With that said, it makes sense the State of California wanted its life science clusters in the vanguard. 

			Working with the Monitor Group, a global strategy consulting firm, we developed a plan, which was widely accepted, that guided California’s life sciences industry through a critical phase of development. The following synthesizes some of the findings of that work and continues to be true today, a decade later:

			Since these initial breakthroughs and their acceleration through the creation of the Human Genome Project (HGP) in the 1980s, the Biotechnology Revolution has seen the emergence of new sub-technologies and subspecialties—entirely new areas of research unknown before. Proteomics, functional genomics, and bioinformatics are all examples of this HGP moving forward. This will continue to ratchet up as the demand for expertise in emerging areas of basic research are continued to ask for greater and new breakthroughs in the genome project. In the longer term, we are already beginning to see emerging technologies, such as gene therapy, stem cell research, and personalized medicine, also showing great promise for the continuing development of the life sciences industry globally.

			Today, every one of us relies upon the innovation breakthroughs of this Biotechnology Revolution. The medicines that we are prescribed when we are sick are, more often than not, the results of recent genomic insights that have led to the creation of new drugs and treatments. The food that we eat has, to a large extent, been influenced by the same Biotechnology Revolution. While controversial, genetically modified organisms are very much in the food chain today, and continuing research emphasizes the prospect that they will be even more so in the future. The animals that we rely upon for our sources of protein have, to a lesser extent, been impacted by the Biotechnology Revolution. While we give them biotechnology-engineered foods and medicines, we have not to date engineered those animals to the extent that we now could—today’s scientists know how to extend the process of domestication into engineering the genes of animals to better provide the characteristics that humans value. We have held back those scientists as society considers substantial questions about whether it supports this type of biotechnology-engineered animal livestock, but it’s certainly something that we are already able to do—if we choose to do so. (Le Merle, M., Michels, N., & Chu, J., 2004) 

			The Biotechnology Revolution is the second major disruptive innovation of this transition period, and like the Digital Revolution, the resulting innovations stand in enormous contrast to the pre-existing medical technologies and innovations that were more common in the Industrial Era.

			A Compounding of Innovations

			Currently, the Digital Revolution and the Biotechnology Revolution are working together and compounding the impacts of each other. To date, this compounding has mostly moved in the direction of the Digital Revolution compounding the rate and impact of the Biotechnology Revolution. The former has allowed the ubiquitous availability of information, the speed and accessibility with which insights can be captured and shared, and the prospect of global collaboration between innovators and scientists to create new innovations together. We have seen remarkable rapid collaborative innovation to address global risks, such as severe acute respiratory syndrome (SARS) and Ebola, to name but two. 

			We are also seeing the flow of innovations beginning in the other direction as biotechnology (and chemistry and biology, more broadly defined) is beginning to be applied to new materials and approaches that may revolutionize computing and the Digital Revolution, just one example being the work on the organic chip and computer.

			The Digital Revolution and the Biotechnology Revolution have already disrupted the global economy in dramatic ways, and they show the likelihood of even greater disruption in the future. But, they are only two of a number of emerging areas of disruptive innovation that we see transpiring today.

			21st Century Disruptive Innovations

			As we are writing this book in 2017, we see the emergence of a breadth of disruptive innovations more diverse than before, which offers the prospect of a plethora of specific inventions and breakthroughs. In 2016, we surveyed Keiretsu Forum (Sidebar 1: Keiretsu Forum and Keiretsu Capital), the world’s largest angel investor network and the most active early-stage venture investor in the US, asking investors across North America to predict what the most promising areas of innovation are likely to be, using a survey question that Sharespost had asked of its investor group: “Regardless of time horizons, where do you see the greatest growth opportunities in the future?” 

			Exhibit 10 shows the resulting ranking of areas of disruptive innovations as predicted by these active angel investors.

			Exhibit 10: Ranking of Disruptive Innovation Areas
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			Sidebar 1: Keiretsu Forum and Keiretsu Capital

			We have been members and leaders of Keiretsu Forum and Keiretsu Capital for more than ten years, and many of the insights and opportunities that we describe in this book stem from that decade working with the other 2,500-plus angel investors that make up its membership.

			Keiretsu Forum is a global investment community of accredited private equity angel investors, venture capitalists, and corporate/institutional investors. Keiretsu Forum was founded in the San Francisco East Bay in California in 2000 by Randy Williams. Keiretsu Forum is a worldwide network of capital, resources, and deal flow with 49 chapters on three continents. Keiretsu Forum members invest in high-quality, diverse investment opportunities. Keiretsu Forum and Keiretsu Capital (the exclusive worldwide fund partner of Keiretsu Forum) are ranked as the most active venture investors in the USA. The Keiretsu community is also strengthened through its involvement in social and charitable activities.

			Exhibit 11: Most Active US Venture Investors, 2016
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			Between 2006 and 2009, we were actively leading the San Francisco and North Bay chapters of Keiretsu Forum. Since 2007 we have launched and led Keiretsu Capital and the angel co-investment funds that it operates along with our fellow general partners Nathan McDonald and Randy Williams.

			   

			In order to understand these new areas of disruptive innovation and to illustrate how they are giving rise to new business opportunities, let’s briefly describe the top seven of these areas of disruptive innovations. We will also give examples of emerging growth companies that we have backed through the Keiretsu Capital Angel Co-Investment Funds, or the Fifth Era Digital Future Fund, an early-stage fund investing in digital disruptions in the digital commerce, digital content, and FinTech areas. These examples might be helpful for readers who want case studies to better expand their understanding of these technologies; we do not claim these examples are necessarily predictions of the most important companies of the future.

			Biotechnology and Healthcare

			We consider the Biotechnology Revolution to be one of the most important disruptive forces of the last 30 years of innovation, and we expect the rate of innovation in biotechnology to only increase and accelerate. We expect to see substantial and disruptive innovations in healthcare, agriculture and animal husbandry, and in other areas, like forestry, fishing, and so on, on a scale that we have never seen before. We also expect to see new innovations where biotechnology is applied to the digital economy, including in areas like organic computing.

			Not surprisingly, there are a number of companies that we are investing in that are pushing the forefront of this space. Just as three examples: Embera is developing the first medication that treats addiction by moderating activity in the stress response system to reduce the cravings and loss of control that drive addiction. LumiThera is a developmental stage medical device company at the forefront in the development of photobiomodulation treatment protocols for age-related macular degeneration. Savara Pharmaceuticals is a US-based emerging pharmaceutical development company that is focused on advancing a pipeline of novel inhalation therapies for the treatment of patients with rare pulmonary conditions. 

			The synergies between biotechnology and information technology are already fueling innovation in many areas from the more traditional pharmaceutical, digital health, and agricultural industries to emerging industries, such as industrial biotechnology. We are seeing greater convergence in the form of cross-industry technologies and applications, like bioinformatics and nanotechnology. A move toward personalized healthcare and personalized medicine will continue as scientists leverage genomic information, massive computing power, and big data analysis to gain a more fundamental understanding of diseases, biological processes, and proteins that affect various disease states. Therapies developed by life sciences firms are creating high levels of specialization for targeted patient populations, and, indeed, biotechnologies enable us to develop many targeted drugs with diagnostic tests to determine a priori whether a drug will be effective for a particular patient’s genomic profile.

			Big Data, Analytics, and Applications of Artificial Intelligence (AI)

			The Internet has already enabled content to be accessed by almost anyone in the world in real time and on demand so long as permissions are made available by the owners of the content. Computing power breakthroughs, including parallel computing, allow us to analyze much more content much more rapidly. Investors expect that future innovations around big data analytics will allow us to gather insights from larger and larger data sets. These data sets are becoming so large that we rely upon the computer itself to make sense of them. These are the first applications of artificial intelligence (AI). AI algorithms allow researchers to gain better insights and to make better decisions from ever-larger data sets, leveraging ever-greater computing power. 

			One example of an emerging company that we have backed that is operating in this space is Analyze. Analyze is an enterprise data, analytics, and software company based in Virginia. Analyze removes the friction between its clients and their data so that clients can surface actionable insights faster, leveraging their databases on 220 million US consumers and 360-plus unique data points on demographics, psychographic indicators, purchasing patterns, and more than 1 billion email addresses. Analyze is bringing AI and big data analytics to any consumer-facing company in any industry. A second example is DecisionNext, which is changing how companies do business in commodities-based industries. DecisionNext brings big data analytics to bear on commodities’ sourcing and pricing decisions on behalf of its large corporate clients.

			Of course, AI is not confined to helping make sense of data. AI holds the promise of making smart decisions too. In that regard, it opens up the possibility that machines can take over many decisions that are, today, made by humans. In so doing, and when combined with innovations in robotics, this also allows for a future in which smart machines take over many tasks that humans want to be released from, as well as undertake new tasks that we cannot imagine today. Some examples include early experiments in self-steering or even self-driving vehicles, smart exoskeletons that allow the physically handicapped to move again as fully able people do, similar experiments that allow amplified speed, power, and duration of human activities, and robots that can go places and do things that humans can’t, such as enter and work in heavily radioactive environments, like Fukushima, or harsh environments, like Mars, or dangerous environments, like unexploded mine and bomb situations in Afghanistan and Iraq, and so on. 

			The applications are almost limitless, and at their heart are the emerging companies that work in big data, analytics, and AI. This is why investors score this area so highly in their ranking. 

			Wearables and the Internet of Things (IoT)

			The first Internet that we have all experienced to date is one that primarily connects computers and mobile devices together and allows us, as individuals, to gather content and to interact with each other through those computing devices. The next major push in terms of the endpoints is to create sensors that allow other devices (beyond our computers and mobile devices) to also be connected to the Internet. These sensors allow, for example, a car or a refrigerator or a front doorbell to become a new connected endpoint of the Internet, and, in turn, this allows the Internet to extract information about the activities that these new endpoints are involved in. This “Internet of Things” (IoT) provides the promise that the devices we rely upon will one day be continuously monitored, enabling our service providers to take actions when they need to be fixed or replenished or replaced—though IoT holds the promise of much more than just these supporting activities.

			Ooma is an IoT company that we work with at Fifth Era. Today, Ooma is a public company that is committed to transforming the landscape of home phone service and enabling the future of the digital home. At the center of their current offering is Ooma Office, an enterprise-level phone service for small businesses and Ooma Telo, a highly sophisticated computer that when connected to Ooma’s cloud-based smart platform, delivers free calling with extremely high quality, advanced features, and connected services such that it turns any phone into a smartphone for your home. 

			Once IoT hubs, like Ooma, become established in offices and homes, they provide the potential to allow other less smart devices to be connected to the Internet, enabling the vision of a world of connected devices. Of course, the IoT is not just a home- or consumer-focused area of disruptive innovations. IoT is being extended into every industry and to every imaginable endpoint device. Examples include dispensing machines that know which sodas or snacks are most likely to need replenishment or what advertisements to show as users approach them at various times of the day. Another example is buildings that monitor who is in each room and whether heat, light, and sound should be adjusted, based upon occupancy and motion. There are technologies being deployed that monitor what parking spaces are used and provide the data to applications so that drivers don’t endlessly circle, hoping to find a vacant space, but are, instead, directed in real time to slots as they open and close. And so on.

			Wearables is the extension of this thought process to the clothes and the accessories that we carry with us every day. Over the last couple of decades, most of us have supplemented our attire with a smart computing device that we used to think of as a phone, which, today, we think of as a powerful computer in a phone format: a smartphone. Wearables innovations take us to the next stage, potentially engineering the computing device and integrating it into accessories that we wear or even stitching it virtually throughout the clothes that we put on our bodies. Just as the IoT greatly expands the collection of and use of content from each of its endpoint devices, so the wearables movement could do the same for the wardrobes that we wear. One very novel company we have invested in is Textile-Based Delivery (Texdel), which has invented four patent-pending “platform” technologies that enable the secure and controlled delivery of “active” ingredients to a target location over a long period of time and through hundreds of laundering cycles. This means that apparel can be engineered to deliver vitamins, cosmetics, and even drugs to wearers over time. Examples might include driving gloves with caffeine in them, swimming costumes with built-in sunscreen, or even underwear that delivers needed vitamins.

			Virtual Reality and Augmented Reality

			In 1998, we were asked by the City of San Francisco and the Bay Area Council to create a strategic plan for the “multimedia industry” of the city to ensure that California would become the global leader in multimedia to add to its traditional leadership in the film industry by way of the Hollywood film cluster. Central to that strategy for San Francisco was the creation of a cluster that would combine digital technologies and the Internet with video game content creation to form a new digital entertainment industry.

			Over the last two decades since we created that plan, San Francisco and the Bay Area have become the world’s leading digital entertainment cluster, and we have seen innovations in the ways that we access content and visualize and interact with information globally. In many industries, including entertainment, education, and military applications, we have sought to improve access devices that strive for even higher resolution and greater immersiveness through richer viewing experiences and better sound.

			The next step in this continuing innovation around our access devices is expected to be in the areas of virtual reality (VR) and augmented reality (AR). Virtual reality enables participants to step into the content and be a part of it, whereas augmented reality allows participants to layer information on top of real-world images that they may be experiencing. Billions of dollars are being invested in both of these areas as well as in mixed-reality solutions that incorporate aspects of both virtual and augmented reality. The gains in experience by increasing the immersiveness of our devices and allowing us to step into the data and live the data and the content are expected to be transformational in nature.

			An application of these technologies that is already gaining widespread acceptance is in digital entertainment. Here video game makers and film producers are allowing users to experience 360-degree videos where they can rotate their viewing position to see the content in 3D rather than 2D and with a 360-degree field of view. The same video game makers are also applying virtual reality to computer-generated content. The opportunity is even greater here because the content is being rendered by a computer, and the viewer can not only step into the content and view it from different directions, but can actually interact with the computer-generated assets and environments: picking up objects, physically interacting with characters, and shaping the experience. Unlike 360-degree video, which captures an image but can’t then change that image, CGI VR (computer generated imagery virtual reality) allows the content to be dynamically modified as the viewer interacts with it. 

			An example of a very innovative company we have backed that is pushing the frontier of CGI VR in entertainment is Waygate/VRTV. Here, a team of industry veterans from Telltale Games and Zynga has created a platform that delivers fully interactive VR experiences through real-time, native 3D rendering—not video. (Note: “Native” means that the software was developed for a device and its own operating system—rather than being developed for some other operating system.) Their platform allows all of the content to be streamed in real time from the cloud directly to the user’s device. This is a breakthrough when compared to the very long download times that most large VR files require, and because the content is rendered natively on each device, there is no latency, pauses, or stuttering. This means the user experience is immersive and immediate.

			Of course, VR and AR are not confined to entertainment applications. We are seeing emerging companies apply these technologies across a breadth of industries: VR to help surgeons operate on patients remotely; VR that allows potential buyers in China to walk through apartments in Los Angeles and New York, admiring the views from each window, opening each door, and seeing how the surfaces will be finished; and AR applications that allow industrial equipment technicians to have instruction manuals and guides to be projected into their lines of sight as they open up industrial machinery in factories and determine how best to fix it. These are just a handful of examples from a plethora that are now being envisioned and created.

			Security Software

			The Internet is evolving as we continue to add increased computer power, more powerful high-speed networks, more endpoint devices, and ever-increasing amounts of content. But, the Internet is also open to less positive changes as hostile players choose to attack, for whatever purpose, the Internet and its activity. Cybersecurity and the rise of very responsive security hardware and software are the next areas that investors expect to be very fruitful for new innovations. Security software also extends into the physical world. As we see the extension of new security networks into the physical world through, for example, video surveillance systems at our homes, places of work, and public places, security software needs to become ever more effective and reliable. 

			Viakoo is an example of another start-up we have backed that provides operational intelligence for physical security systems. Leveraging purpose-built technology, Viakoo quickly and automatically detects physical security system failures, diagnoses the problem, and then alerts users, telling them how to fix it. The company, based in Mountain View, California, is operating at the very frontier of operational intelligence in which real-time dynamic business analytics are delivering visibility and insights into data, streaming events and business operations, and, in this case, improving the integrity and effectiveness of video-based security networks.

			As we will show in the next chapter, the risks inherent in cybersecurity form a potential wildcard that could interrupt the very thesis of this story: that we are entering a Fifth Era of human existence. We will return to this theme in Chapter 3, but suffice to say that the capital that will flow to security software and the arms race that is occurring in this space provide some of the rationales for why early-stage investors view this as likely to be one of the top five value-creation opportunities of our time.

			FinTech and Blockchain

			The financial industry has always been a highly digital industry since money has evolved over time to essentially be a digital, rather than a physical, medium in most applications in most parts of the world. Since money became digital so early, computers became essential to the financial industry and processes globally, and we saw the growth of an industry focused on technologies that support these very large industries (FinTech). Continuing breakthroughs are expected as new technologies are applied to the legacy financial infrastructure that was created at the end of the twentieth century. Foremost amongst these is the distributed ledger or blockchain, which holds the promise of allowing much more powerful real-time confirmation of trades and the people who are trading with each other. Early applications suggest that blockchain can not only improve the productivity of financial activities but also eliminate the need to maintain large, complex, and burdensome legacy infrastructure.

			We are partnered with Blockchain Capital Partners, which is among the most active investors in early-stage companies 
that are utilizing the new innovations in the blockchain arena. We are continually impressed by how teams of entrepreneurs are finding real-world applications for blockchain both in financial services and also in other industries where transactions need to be validated in real time and where information needs to be secure and transactions recorded for future review. We are also seeing industry incumbents across industries, from banking and insurance, to healthcare and real estate, see valuable applications in their industries.

			FinTech is, of course, much broader than just blockchain. Broadly defined, the financial industries, like banking, investments, insurance, trading, and so on, compose perhaps the largest industry on the face of the earth. While they were “digitized” very early, that also indicates the reality that their infrastructure is “first generation.” Most large financial industry companies have aging legacy computing infrastructure that needs to be brought into the new world of cloud, big data, AI, and so on. And perhaps even more importantly, the financial industry is itself powering every other industry because it enables the workings of global commerce and transactions. We have backed two FinTech companies, ApplePie Capital and Sindeo, that focus on these convergence spaces. ApplePie Capital is a peer-to-peer lending platform that allows any franchisee to get financing while Sindeo brings a more digital-enabled platform to help real-estate investors get their financing, beginning with homebuyers.

			So, FinTech is seen as a top area of future growth and wealth creation both because it is mission-critical to one of the world’s largest industries and because it is enabling new transaction and payment systems to every other industry, including all of those new industries being unleashed by the Digital Revolution.

			Clean Technologies

			In the overview of the Industrial Era, we described the three phases through which the Industrial Era moved, powered first by coal and steam, then by other fossil fuels, and most recently by electricity. Clean technologies hold the promise that humans will be able to find even more powerful and more sustainable approaches to generating the energy sources that they need to power all of the innovations described in this section and that will come. Whether it be areas that we’ve explored for centuries—wind, water, and solar power—or new and emerging areas, such as fuel cells and nuclear fission and fusion, increasing investment and entrepreneurial energy is being focused on finding clean technologies for the Fifth Era. In addition, clean technologies include those innovations that help maintain the cleanliness of our air, water, and Earth for future generations.

			We have made a number of investments in this space, including our support of The Clean Fund, based in California, which is the leading provider of long-term financing for energy efficiency, water conservation, renewable energy, and seismic improvements for commercial, multifamily, and other nonresidential properties in the US. For almost a decade, we have worked closely with Shanshan Group of China, the world’s leading provider of lithium carbonate and a significant player in other clean energy sources. And, with Keiretsu Capital, we have invested in companies, such as Indow, which creates window inserts that reduce energy costs, Phytonix, which is an industrial biotechnology company, producing sustainable chemicals directly from carbon dioxide, and has the objective to be the global leader in bio-safe, direct solar chemicals and fuel production, utilizing carbon dioxide as the sole feedstock and energy from the sun, and SafeH2O, which is a water biodetection company, providing rapid pathogen test systems and data services, assisting water providers and servicers in reducing illness, and assuring sustainability of water systems.

			Clean technologies are critical to the long-term sustainable development of the earth and will be needed in the future as fossil fuels eventually become scarce and their disadvantages too burdensome. Given the almost limitless sources of energy from the sun, water and wind, most investors see future wealth generation opportunities in these areas. Additionally, investors know that a lot of money will be made cleaning up the negative impacts of Industrial Era energy sources during the time of transition to the Fifth Era.

			And All the Others Too

			The top seven areas of disruptive innovation detailed above show just how ubiquitous innovation will be over the next few decades as the Digital and Biotechnology Revolutions continue to transform our age. 

			Investors are also excited by other areas of disruptive innovation: 

			Continuing advances in infrastructure applications that enable every business to be in the cloud, connected and effective on other people’s platforms, like Amazon web services, Google Enterprise and Applications, and Microsoft Azure, to name just three, is one such area. 

			Opportunities in the continuing evolution of electronic commerce, which was one of the hallmarks of the initial expansion of the Internet, allowing us to find, purchase, and receive goods and services electronically, whereas before we would have relied upon physical retailing, in most cases. The next wave of e-commerce is pushing the envelope by doing an even better job of predicting our individual needs, surfacing alternatives that are personalized to our own circumstances, and allowing us to access the products and services we want, wherever we want them, at the time that we most need them. This next phase of electronic commerce is also expected to be much more immersive, leveraging some of the breakthroughs we’ve already described in areas, such as big data analytics and AI, in VR and AR, relying upon the breakthroughs of the blockchain and financial technologies, and potentially also incorporating IoT and wearables breakthroughs. This compounding of innovations is a theme that is important and one that we’ll return to later.

			We continue to see more and more powerful endpoint devices as described already. As social animals, it’s no surprise that one 
of the major uses to which we apply this real-time connected 
capability is to communicate with other human beings. New breakthroughs in social media are allowing us to do that in more and more rich and robust ways. And, we still need to connect another one or two billion people into that conversation.

			In the past, we’ve entertained ourselves through a variety of media, including books, newspapers, films, radio, TV, music, and so on. Most of these entertainment formats are broadcast formats. Conversely, nowadays most people seek to interact during their entertainment, and many people want to be a part of creating the entertainment experience. People’s desire for more interactivity and the ability to express their own creativity is something that new technologies are beginning to enable at an ever-increasing rate. Immersive, interactive entertainment holds the promise that we will all become creators of entertainment experiences and fully immersed in the experiences that we create with others.

			In the travel industry, we see two dimensions of rapid expansion and growth. The first is that a greater percentage of the population of the world is beginning to travel, and we’re seeing hundreds of millions of people, including in China and India, getting to a level of affluence where travel for entertainment is an option for them. Secondly, we’re also seeing the expansion of virtual travel where people use some of the technologies we’ve already described to have virtual travel experiences, enabling them to go places where, in practice, they would never be able to travel physically. This part of the digital travel experience is expected both to be a very substantial growth opportunity and also a potential disruptor of traditional modes of tourism and travel.

			We have been placing our own bets in all of these areas too—Acceleration Systems and Curb in infrastructure applications, 1World Online, Perkville, and Social Standards in e-commerce and social, Telltale Games, Soundwave, and Spotify in digital entertainment, and LesConcierges/John Paul in the new travel industry—just to mention a handful.

			Do These Innovations Make a Positive Difference?

			Disruptive innovations bring with them disruption and change—by definition. In most cases, an established business or activity is disrupted while a new business or activity is created. At this point in our story, it makes sense to ask: Is this, on balance, positive for the world and for humankind? On balance, do disruptive innovations, like we are seeing today, move us forward? Do they create more than they destroy? 

			The answer is—yes they do, when viewed from an economic perspective. A recent study by researchers from our alma mater, Stanford University, confirms this. Researchers Kogan, Papanikolaou, Seru, and Stoffman (2016) just completed an analysis of all patents issued to US firms between 1926 and 2010. They assessed the degree to which these patents created scientific and economic value and creative destruction. Across all three metrics, they were able to show high levels of positive gain associated with the patent activity. From an economic perspective, disruptive innovations make a positive difference.

			Societally, are these disruptive innovations also positive? This is a harder question to answer because it requires us to know what the future of society will look like and then make a personal judgment as to whether we value that future higher than the current society(ies) in which we live today. We don’t have the 
answer to this second question. For us, we believe that the value that disruptive innovations bring by solving society’s most pressing problems has never been greater—whether we are talking about the need for clean air, water, and earth, more food for 
everyone, better healthcare and longer life, improved working conditions, more availability of knowledge and education, sustainable sources of clean energy, less congestion in our cities, 
and so forth. We are sure that the technologies and approaches that got 7.5 billion of us to this point will not be able to solve the challenging issues of today, let alone those that will surface in the future. Only new innovations will make sure that our children, and their children, live in a world where these and many other issues have been solved.

			Never has it been so true that necessity must be the mother of invention—the greatest challenges of our time demand innovative solutions.

			By now, you have reviewed examples of the types of disruptive innovations that are coming, or perhaps you have your own view—and as Mahatma Gandhi said, “You must be the change you wish to see in the world.”

			A World of Opportunities Ahead

			To conclude this chapter, the world is seeing incredible opportunities being created by a breadth of disruptive innovations. And, there is much more coming. We don’t know what the list of top innovations will be when a future survey is taken in 2116. What we do know is that it will be profoundly shaped by the Digital Revolution, the Biotechnology Revolution, and the compounding of the two. We also know that many of the long list of disruptive innovations that inventors are currently working on and that we have just described will have been deployed globally and across industries, transforming our lives and improving the condition of humankind.

			Gordon Moore, co-founder of Intel, the world’s leading semiconductor company, observed in 1965 that “the number of transistors per square inch on integrated circuits has doubled every year since the integrated circuit was invented.” He went on to predict that this trend would continue for the foreseeable future. We know this as Moore’s law.

			If we, Matthew Le Merle and Alison Davis, were to seek to create a similar law for the Fifth Era, it would be that “the 
compounding of digital with biotechnology innovations will accelerate disruptive change at a rate that humankind has never experienced before. We can only begin to imagine just how different the Fifth Era will be.”

			Because these innovations are so very different from the incremental changes that occurred within the phases of the Industrial Era, we feel absolutely confident that they, in total, represent the shift to a new era—and that we are living in a time of transition.

			In the next chapter, we will explore just how different living in the Fifth Era might be.

		

	
		
			Chapter 3
Glimpses of the Fifth Era

			Change is the law of life. And those who look only to the past or present are certain to miss the future. 

			—John F. Kennedy

			Another lens through which to view this Fifth Era is to explore specific aspects of human beings and see if these innovations would change us dramatically or not. If not, then perhaps we are just evolving the Industrial Era into a new phase. If it is likely that how we behave and interact as human beings are likely to change dramatically, then we are certainly in a new era.

			Let’s explore how different the future might be and the magnitude of the disruption and wealth creation that is likely to occur.

			Human Activities Built upon Underlying Assumptions

			In each era, humans conduct their activities within the modus operandi of the era. They live and work and play within an “era mindset,” a set of underlying assumptions, methods, and beliefs that are so established that it shapes their view as to what is possible and, as a result, what can be. But, when disruptive innovations attack that mindset and those underlying assumptions, we tend to see inertia continue the old ways of being longer than is strictly necessary. It takes a while for disruptive innovations to enable new ways of being and for the old order to be displaced. This is why transitions between eras are not clean and linear, but rather messy, overlapping, and chaotic, and it is only when old ways of being have been displaced that we move into the next era.

			Let’s look at three central aspects of our lives in the Industrial Era and see if they are still likely to be the way that they have been. Are the underlying assumptions on which they were designed still valid? Or, have disruptive innovations knocked out the Industrial Era rationale for their design, providing the preconditions for new approaches?

			Generation C

			In order to examine areas of our lives, we should first introduce the notion of Generation C (see Sidebar 2). This is the portion of the world’s population that was born after 1990 and has only known a connected existence. They are unaware of a time before the Internet and don’t understand many of the assumptions that shape the mindsets of older people and rule their decisions and actions. Yes, we have heard of Generations X, Y, and Z, but we see them all as vertical slices through a more fundamental transition—from our generation, generally born before 1990, and which grew up in an unconnected world—to a new generation, Generation C, that is growing up always connected into the whole.

			In 2010, we were part of a team at Booz & Company, the consulting firm (now a part of PWC) that surveyed this “connected generation” around the world. We found that this Generation C simply does not think in the same way as prior generations. They are ready for new approaches that the next era is ready to unleash.

			Sidebar 2: Generation C

			By the year 2020, an entire generation will have grown up in a primarily digital world. Computers, the Internet, mobile phones, texting, social networking—all are second nature to them. And their familiarity with technology, reliance on mobile communications, and desire to remain in contact with large networks of family members, friends, business contacts, and others will transform how we work and how we consume. This is the demographic group we call Generation C—the C stands for connect, communicate, change.

			What Is Generation C?

			What is Generation C? They are realists, they are materialists. They are culturally liberal, if not politically progressive. They are upwardly mobile, yet they live with their parents longer than others ever did. Many of their social interactions take place on the Internet, where they feel free to express their opinions and attitudes. They’ve grown up under the influence of Harry Potter, Barack Obama, and iEverything—iPods, iTunes, iPhones. Technology is so intimately woven into their lives that the concept of “early adopter” is essentially meaningless. 

			They are Generation C—connected, communicating, content-centric, computerized, community-oriented, always clicking. As a rule, they were born after 1990 and lived their adolescent years after 2000. In the developed world, Generation C encompasses everyone in this age group; in the BRIC countries, they are primarily urban and suburban. By 2020, they will make up 40 percent of the population in the US, Europe, and the BRIC countries, and 10 percent in the rest of the world—and by then, they will constitute the largest group of consumers worldwide. 

			Having owned digital devices all their lives, they are intimately familiar with them and use them as much as six hours a day. They all have mobile phones and constantly send text messages. More than 95 percent of them have computers, and more than half use instant messaging to communicate, have Facebook pages, and watch videos on YouTube. 

			Consider the typical Gen C “digital native” in 2020—Colin is a 20-year-old computer science student in London, where he lives with two other students on the equivalent of about €600 a month. He enjoys backpacking, sports, music, and gaming. He has a primary digital device (PDD) that keeps him connected 24 hours a day—at home, in transit, and at school. He uses it to download and record music, video, and other content, and to keep in touch with his family, friends, and an ever-widening circle of acquaintances. His apartment is equipped with the latest wireless home technology with download speeds mandated by the government. 

			Colin’s parents are divorced, and he has one sister. He is close to his family, but his actual physical contact with them is limited. Instead, he prefers to stay in touch through his PDD, which allows him to communicate simultaneously through multiple channels—voice, text, video, data—either to them individually or to all of them at once. His parents would prefer that he visit more often, of course, but they are finally beginning to get used to being a part of his digital life. Still, sometimes Colin feels he is too digitally connected; for example, a recent surprise visit to his mother was ruined because she knew he was in town—he had forgotten to disable the location feature on his PDD. Colin’s social life is also mediated through his PDD. He can always find out the location of his friends, even what they are doing, and communicate with them instantly. 

			Much of Colin’s experience at school is mediated by his PDD. He can attend lectures, browse reading material, do research, compare notes with classmates, and even take exams—all from the comfort of his apartment. When he does go to campus, his PDD automatically connects to the school’s network and downloads relevant content, notices, even bills for fees, and he can authorize their payment later, at his leisure. His PDD does most of the work for him when he’s shopping too. Though he prefers to shop online, when he does visit a store, the PDD automatically connects to the store’s network, guiding him through product choices, offering peer reviews, and automatically checking out and paying for items he purchases. 

			Colin’s real passion is traveling, preferably with a backpack. On a recent trip to Australia, his PDD kept him occupied throughout the long plane ride, then helped him through customs by automatically connecting to the Australian government’s network. Colin used the PDD to pinpoint the location of Australian friends he was going to travel with (he had met them on the Internet). Once they met up, they used their PDDs to plan their route, a relatively easy task, given that with the entire world was already modeled in 3D they could see every twist and turn on their path. No surprises there!

			Exhibit 12: A Day in the Life of a Generation C Consumer, 2020
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			We will now look at aspects of how we make friends, how we learn, and how we work, as three examples to make the general case that all human activities are being impacted by the innovations that surround us today.

			How We Make Friends

			Making friends is one of the most important human activities in that it is a foundation for all social endeavors.

			How Many Friends Do You Have?

			We asked members of our generation and members of Generation C a handful of questions. First, we asked, “How many friends do you have?” Members of our generation, generally born before 1990, typically say 100, more or less. Generation C typically says more—maybe 250 or 300.

			How Many Have You Met?

			We then asked both groups, “How many of your friends have you met in person?” Our generation laughs, replying, “All of them, of course.” Generation C responds with a perfectly straight face, “Most of them I haven’t met.” They don’t see this as an odd question at all. Why do you need to physically meet people to be friends with them? “What a strange concept,” they seem to say.

			How Do You Define a Friend?

			Then we asked both groups, “What makes a friend a friend?” Both generations answer very similarly: a friend is someone you know, trust, share confidences with in both directions, use as a sounding board, appreciate having the support of, etc. Both our generation and Generation C have the same definition of what a friend is.

			What Do You Do With Your Friends?

			Next, we explored with both groups what they do with their friends. How often do they interact? When was the last interaction? What confidences have they shared recently? What confidences have their friends shared? And so on.

			And we find, consistently, that Generation C is living up to the definition of friendship with their friends while our generation is not. Indeed, by the very definition of friendship given by those in our generation, our generation has even fewer friends than they declared at the outset while in many cases Generation C has more.

			Whose Friends Are More Real?

			So, who has more friends and whose friends are more real? The answer is Generation C. Why? Because they have released themselves from the Industrial Era mindset that friendships need to be physically based and because they have embraced digital innovations that allow them to build virtual friendships with people they have not yet met in person.

			Why is this such a dramatic example? Because, if society can build deep and enduring, trust-based relationships so easily with people that have never been met in person and if those friendships can be made to endure and can be multiplied and maintained in ever-larger numbers, this in turn greatly expands the scope and scale of so many other human activities in connected, real-time, and continuous ways. This impacts learning, socializing, entertaining, working, and every other human activity.

			How We Learn

			Let’s consider a second part of our lives that has similarly been transformed by the Digital Revolution. Learning is the work of a lifetime, and humans learn all the time. However, to illustrate the most important themes of this chapter, let’s focus on one particular component of learning—higher education and the role of universities and colleges of higher learning. We’ve made this the focus because it is the pinnacle of our organized learning process today. We can expect insights we derive from this focus to ripple back down into the school system towards our earliest days, as well as forward into corporate and continuing learning systems.

			The University in the Industrial Era

			The university, including colleges of higher education, is a globally accepted element of how we are educated within the Industrial Era. While some early universities began to appear in the Agrarian Era and many more were formed in the Mercantile Era, the university became universally accepted as the principal approach to higher education during the Industrial Era, displacing private tutoring, the apprentice system, and self-learning. 

			In the fall of 2016, some 20.5 million students were in attendance at American colleges and universities, constituting an increase of about 5.2 million since fall 2000. About 7.2 million students will attend two-year institutions, and 13.3 million will attend four-year institutions. Some 17.5 million students enrolled in undergraduate programs, and about 3.0 million enrolled in post-baccalaureate programs (National Center for Education Statistics, 2016).

			Why?

			University: The Underlying Assumptions

			During the Agrarian Era, knowledge was in short supply. Those who had it were rare. Most people did not read or write, and most people were not formally educated. A few people were exceptions to that rule. They sought out knowledge, wrote it down—by hand—and were willing to share it with like-minded people.

			Because they were so few, they clustered together, around libraries that hosted the carefully hand-written scrolls and early books that documented their knowledge, or they met around a tree, in a courtyard, or in a chamber and talked to each other.

			If you wanted to learn, you had no choice but to travel to these few locations. Most people were not wealthy enough to be able to afford the trip or the time off from farming the land. Those few that did, arrived in the place of knowledge, and listened and learned. Perhaps they stayed or perhaps they returned home.

			After the invention of the printing press, more knowledge could be captured and shared, but even then the learned teachers were few in number. And they still preferred to cluster. They remained in centers of knowledge and agreed to teach in those places.

			Over time these locations became more established, more formalized, more populated. And the role of teacher and student became more accepted and established.

			Over time the university was born.

			The University: Disrupting the Underlying Assumptions

			Now let’s look again at each of those underlying assumptions through the most recent lens of this time of transition. As we look, we’ll pose the question, “Is this underlying assumption still true?”

			Knowledge is in short supply—is this assumption still true? No. Today most knowledge is captured and instantly available 
to anyone anywhere. This is one of the great benefits of the Internet and those who have made the world’s knowledge available to everyone.

			Those who have this knowledge are rare—is this assumption still true? No. Today indexes and searches allow anyone to explore the available knowledge and find what they are seeking. Additionally, most knowledge has been captured and stored online. 

			Most people do not read or write—is this assumption still true? No. Over the last part of the Industrial Era, almost everyone around the world has become literate: the World Factbook estimates 82% of the world’s population is now in this group (Central Intelligence Agency, 2016).

			Knowledge has to be concentrated into libraries—is this assumption still true? No. Knowledge can be everywhere in the cloud and accessible everywhere through the Internet.

			People need to meet physically to learn—is this assumption still true? Maybe. While remote electronic learning can be effective, especially for the connected generation that views this as their preferred learning mode (see Sidebar 2: Generation C), for many, and especially for the teachers who were brought up in the old model, physical teaching and tutoring still has its merits.

			Most people are not wealthy enough to attend university—is this assumption still true? No. Once the costs of the physical university and attending it in person are removed from the equation, the cost of accessing the knowledge, having it taught, and learning it becomes trivial. It is the physical model of the university, with the need for unleveraged teachers and expensive buildings and grounds, that drives the cost of that model.

			In short, the Digital Revolution has undermined every underlying assumption for why we have universities as centers of learning. Of course, exceptions still exist. For example, certain laboratory or research activities still need to be performed in physical locations. Even here we are creating virtual simulations that may undermine these exceptions.

			So, why do we still have universities?

			Because teachers and parents were themselves taught in the Industrial Era model and have not become comfortable with the Fifth Era innovations and because of inertia and the sizable legacy infrastructure of buildings, classrooms, libraries, residence halls, athletic facilities, and so on.

			Does this inertia mean that we will never see virtual learning of high education knowledge?

			We don’t think so. The disruptive innovations of the Digital Revolution have already enabled a transition of higher education from the Industrial Era model to a new Fifth Era model of virtual learning. But, it will take time for new ways to displace old ways. Maybe decades, maybe centuries. Maybe faster. Notwithstanding this uncertainty over the transition timing, there is sure to be a significant wealth-creation opportunity for those who lead in the creation and deployment of the new Fifth Era learning models.

			How Fast Could This Change?

			In parts of the world where physical institutions of higher learning have already been built, there is more resistance to changing the underlying model. In parts of the world where physical institutions of higher learning have not been built, the case for change gets more notice and support.

			Consider China. China’s population was more than 1.35 billion in 2016. An increasing proportion of the Chinese population is “middle class” and expect access to good education for their children. By 2022 McKinsey and Company expects 75% of Chinese to be middle class (Barton, Chen, & Jin, 2013). With a large and growing inland Chinese middle class (McKinsey estimates they will represent 39% of the total Chinese middle class by 2022) located in the inland cities where there is limited access to the best learning, what should the Chinese do? Build vast numbers of physical universities across the country? Allow their students to travel to the coastal cities? Ship them to American universities? Perhaps, all of the above?

			Given the disruptive innovations of recent years, why not promote virtual learning and allow students to remain where they are, join virtual classrooms, and get educated according to a new model? This is the thrust of the very significant rise in remote technology-enabled learning across China. We have recently joint ventured with Talkweb, one of China’s leading technology-enabled learning platforms and their growth is quite remarkable.

			Who Will Capture the Opportunity?

			Who will win? Again, it is not clear. A priori there is value in the existing university brands and teaching excellence. If branded institutions, like our alma maters Cambridge, Harvard, Oxford, and Stanford, embrace the new world and work hard to solve the remaining challenges, then surely they have an advantage since they have brands, reputations, and a great number of other assets developed over hundreds of years and not shared by start-ups. Why would upstarts and start-ups be better positioned?

			Why do we highlight higher education and learning? Because, if we can move to approaches in which all of the world’s 7.5 billion people (and one day many more) can gain the full benefits of human knowledge through scalable, inexpensive, and universally available learning platforms, then surely we have an opportunity to unleash the full capability of so many more billions of people than we are able to today. 

			Imagine what humankind could achieve if 10 or 100 or 1,000 times as many people were able to bring their full potentials to bear on our most pressing issues through the power of virtual learning, collaboration, and problem-solving platforms.

			How We Work

			Here is one last example to illustrate our thesis: that the Industrial Era’s underlying assumptions have been undermined by new disruptive technologies, which, in turn, are opening up enormous new opportunities for entrepreneurs and the people that back them.

			Work – Our Invention

			Work is the greatest invention of the Industrial Era. In the Hunter-Gatherer Era, it was not even a notion. You did what you needed to do to sustain yourself, and the rest of your time was for you. But, in the Industrial Era the rise of the corporate model of business and everything that went with it established almost universal beliefs and expectations about “work,” assumptions that we live with today, that rule our lives and shape many of our notions of what a life even looks like.

			How Does Our Generation Define Work?

			When asked, our generation (people generally born before 1990) defers to a definition of work that is the result of how things were done in the Industrial Era. We talk about work needing a workplace. Work is something that has defined hours—typically Monday to Friday from 9 am until 5 pm. There are employers who are mostly large corporations, and there are bosses in a hierarchical pyramid who direct our work and whom we report to. We expect to work in the same job for many years—sometimes for a lifetime. And when we eventually retire, we expect to be supported either by the companies we worked a lifetime for or by government-created support programs funded by those companies and by taxes. 

			How Does Generation C Define It?

			Then ask Generation C how they define work. They have very different answers. Work is something you do to make the money to pursue your other interests. It is something you do when you want to. Sometimes you may have one employer, sometimes you have several, and sometimes you do work on your own. You expect not only to have many jobs over your lifetime, but also at any given time. It is not “moonlighting,” it is your choice to do as many jobs as you want. Maybe you take time off from one job to do another. Maybe you do a second job at lunchtime or on your computer during downtime in your first job. Employers, bosses, defined hours, and defined places of work are notions recognized by Generation C, but the logic for them is often not understood. “Why should we go to an office if we can do work more effectively remotely?” “We get much more done on our computer, so why do our older work colleagues insist on burning up most of the day in conference room meetings?” “Let’s just agree on the work that needs doing on a shared online document and get it done.” “I am at my best when I do what I need to do in the order that makes sense to me.” “I don’t understand why others prescribe my work style to me when they don’t understand how my generation and I work?” 

			Who Is right?

			Of course, both are right. Because they are each adhering to the respective beliefs of their times. But, Generation C is right for the future. Because the future is theirs and work will change to fit the preferences and expectations of the future generation, we should expect that they will change the working approaches and practices that no longer make sense in a digitally enabled world. But, the transition time may be long. Concepts, like “the sharing economy,” “services on-demand,” “virtual workplaces,” and so on, are fundamentally important because they are the first experiments in creating new working practices that better fit people’s future new realities. While any one of these experiments may fail, they are still evidence of a growing gap between how we work in the final stages of the Industrial Era and how we will work in the Fifth Era. They are glimpses into the future of work and the workplace.

			Breaking from Assumptions Creates Opportunities

			By now, some readers may be saying to themselves that we, the authors of this book, don’t understand the importance of physical interactions and in-person relationships and that we are wrong and overstating the prospects of the virtual. Perhaps that is true to some extent. But do be open to challenging your own min-
dset. What underlying assumptions are you believing? What assumptions are you finding hard to let go? What makes these underlying assumptions “unbreakable” for you? Are the stories you tell yourself really true? Are you sure that Generation C will believe in those assumptions and will share your mindset?

			At this juncture let us state an important belief: the people who best capture the opportunity of new and disruptive innovations are those who are best able to disengage from the underlying assumptions of the past, imagine how human activity can be disrupted in the future, and then build the new approaches and companies to bring those to the world. 

			Disruptive innovators are very good at letting go of the mindsets of the past. They are very good at breaking from assumptions that most of us hold as inviolable.

			Take a look at one example of a disrupter who has made a fortune by unlocking a new business model that resulted from his refusal to accept conventional wisdom: Adam Neuman, who founded WeWork in 2010 in New York, recently visited California to discuss further expansion of the company. 

			To understand WeWork, first let’s consider the world of office space. In the world of office space, most people have no choice but to sign multi-year leases on small office spaces, frequently in isolated corridors in large office buildings. In the past, when we accumulated a lot of equipment, filing cabinets, and bookcases, and did most of our work at desks and on the office telephone, a physical office space was typically necessary. This was true both for small firms and new companies starting out.

			Adam noticed that the arrival of the digital economy had created a number of new realities that were challenging this old model of office work. For example, today most of us keep most 
of our information virtually and don’t need files, bookcases, and so forth. We transact our business more often than not electronically on mobile devices, not fixed landlines. We don’t need large conference rooms, reception areas, and receptionists very often anymore. We just don’t need to “own” all of that space all of the time.

			Meanwhile, the costs of forming new businesses have fallen, and the next generation of entrepreneurs is more comfortable creating new businesses in serial fashion, starting one after another until something gets traction. They can’t be sure how long one entrepreneurial venture will last, so it does not make sense to make long-term commitments for potentially short-lived ventures.

			Why should they have to sign a multi-year lease on a space larger than they need? And why should they have to hire dedicated support personnel when the office landlord can provide those people and spread them in support of a host of tenants, thus gaining cost synergies in the process?

			Adam saw that the dominant form of office space in the city was ripe for disruption—at least on behalf of a new generation of young entrepreneurial tenants, even if big companies preferred to maintain the multi-year lease model.

			So, WeWork was launched as a new flexible office format with pay-as-you-go arrangements and services available on demand. Any individual or company can base itself at a WeWork office location taking as small an amount of space as they need—from a private office, to a dedicated desk, to a “hot desk” shared with others on a first-come, first-served basis each day. This space is taken on a monthly basis, so multi-year contracts are not required. Meanwhile, WeWork provides additional services, such as:

			
					Super fast Internet

					Access to business printers

					Onsite business support staff

					Free refreshments

					Networking events

					Meetings with experts and investors

			

			Today WeWork has dozens of locations on several continents and a valuation in excess of $16 billion. WeWork is only seven years old as we write. Many believe that flexible workspace is the future and in only a few decades it will replace the old model around the world—at least for those tenants that prefer this new model.

			Characteristics of the Fifth Era

			These examples, in which long-held human activities built upon underlying assumptions are now being rethought because of the disruptive innovations of our time, are only a few of many. Indeed, every aspect of human existence is being impacted. Some years ago we co-authored a paper on “The Next Wave of Digitization” intended for corporate executives. In it, we summarized the three driving forces that are making this digitization phenomenon possible. The summary of this paper is included as Sidebar 3: Three Driving Forces.

			Sidebar 3: Three Driving Forces

			The outlines of the fully digitized world have long been sketched. So, why are we reaching this critical inflection point now? The reason is that three driving forces, acting in concert, are powerfully reinforcing one another. 

			Consumer Pull 

			Consumers, and particularly Generation C, are already fully adapted to the digital environment. They expect to be connected every moment of their lives, through virtually every device, whether they are consuming news and entertainment, reaching out to their friends through social media, such as Facebook and Twitter, or mixing work with play as they go through the working day. Their insistence on the right to stay connected is transforming their personal lives, and their 

			willingness to share everything is changing long-held attitudes about privacy. Their trust is shifting from well-known brands to referrals from their closest friends. They are advocates of many causes and at the same time deeply embedded in their social environments. In their world, knowledge isn’t just power. It’s social and commercial currency—and access to it is vital. These changes are forcing companies to rethink how to manage their employees, who are already becoming less emotionally attached to their company’s wider purpose and goals and who expect to be able to live their digital lives at work as well as at home. These trends are spreading outward from the developed world, as new middle-class populations in every emerging market are being connected to the global information flow. The typical Generation C consumer now spends a large portion of their day online, always connected, always communicating. 

			Technology Push 

			Digital technology continues to make inroads into every aspect of our lives. The infrastructure backbone of the digital world is expanding into every corner of the globe, bringing affordable wired and wireless broadband to billions of consumers in developed and developing markets alike. Three-quarters of the world’s population are now connected through mobile phones while digital cloud-based services gather more and more data on consumers in every segment. In parallel with the “Internet of People,” low-cost connected sensors and devices are being deployed in every industry. The development of cloud computing and the vast information processing machinery it requires is well under way. As a result, the demand for powerful real-time analytics engines to allow companies to gather and make sense of hitherto “undigested” information flows is rising fast, and companies around the world are responding with new technologies, such as in-memory analytics devices, to meet that need. 

			Economic Benefits 

			The third force driving the digitization phenomenon is the realization on the part of executives in every industry that the economic benefits to be captured are real. Though it is too early to quantify those benefits, a wave of capital has poured into the new digitization technologies and companies, and the public markets are beginning to reward early movers with valuations reminiscent of the years leading up to the dot-com bubble. An increasing portion of the $22 billion and the $20 billion that US venture capital firms and US angel investors, respectively, invest each year appears to be going into these digitization technologies. Recent transactions in the secondary financial markets have suggested that Facebook is worth more than $80 billion while LinkedIn recently went public at a valuation of more than $3.3 billion, a high multiple over its 2010 revenues of $243 million. On a national scale, the benefits of digitization created through investments in broadband infrastructure have been amply demonstrated.

			Meanwhile, the economic cycle and globalization have exposed the weaknesses of large enterprises that have so far failed to embrace digitization. They have also sharpened the minds of CEOs regarding the need to further cut costs and monetize existing capabilities more effectively. Finally, increased competition from around the world is forcing companies in every industry to contend with increased cost pressures, transforming their traditional value chains, spawning new formats and new business models, blurring industry boundaries, and even creating entirely new industries. In response, companies are turning to digitization to provide a competitive advantage and to generate growth. 

			At the sovereign level, too, countries and regions are acting to accelerate the digitization phenomenon. China has written cloud, connectivity, and digitization goals into its twelfth five-year plan, which will include stimulus measures estimated at more than $1.7 trillion. The European Union has agreed on an energy upgrade plan of more than $200 billion, and the UK’s national infrastructure plan earmarks more than $200 billion.

			Source: Friedrich, R., Le Merle, M., Peterson, M., & Koster, A. (2011). The next wave of digitization—Setting your direction, building your capabilities. Booz & Company.

			   

			The purpose of this chapter is not to detail all of the characteristics of the Fifth Era, but we would like to share our list of the top fifteen characteristics of the Fifth Era that we see as particularly important to watch and track. They are:

			Top 15 Characteristics of the Fifth Era

			
					The development of an entirely digital world in which information, communication, and collaboration are comprehensive and instantaneous.

					The invention of new and unimaginable innovations at the intersection of the Digital Revolution and the Biotechnology Revolution and a constant flow of a host of other disruptive innovations feeding off the global availability of knowledge and new collaborative innovation approaches.

					Addressable target markets rapidly becoming global, allowing disruptive innovations to quickly be adopted by billions of people (assuming our “Wildcard 1: Balkanization of the Global Economic System” does not get played—see below).

					Consumers gaining enormously as the choices they have will be multiplied by a host of competing solutions and providers, and prices will fall given the economies of scale provided by serving global markets.

					There will be a reevaluation of what humans value and what makes us happy, with significant implications for markets for consumer goods and services. The next generations may value simplicity/less over clutter/excess and experiences over material goods.

					A dramatic increase in productivity. But, this time it will not just be increases in labor productivity. Instead, physical asset productivity will also be greatly enhanced, and formerly unproductive assets will be made available for others to use on demand.

					The Industrial Era large corporate model of organization will be challenged, with the largest companies increasingly extending their enterprises beyond their four walls and looking more like virtual entities.

					Public markets will need to evolve to address their shortcomings, for example, short termism. 

					Private capital will drive the initial stages of development for most emerging innovations capturing much of the value of new disruptive innovations.

					Sustainability will become an essential part of doing business with a clear focus on the broader societal impacts of company strategies including the quality of jobs, the full impact of products and services on society and other 
external considerations.

					People will have much more freedom to spend their 
time according to their desires. Multi-tasking, parallel working, and short-lived organizations and workgroups will be the norm, and the very notion of work will change.

					Distributed innovation will be everywhere, with no monopoly on innovation by any one company, country, or region. Most innovation will come from small, emerging players, with large corporations being the “go-to-market” partners for innovators.

					There will be a global war for talent as every digital innovation hub and every region and country try to keep their own technology innovators home and attract those of neighboring regions in order to further strengthen their innovation economies.

					The power of diversity will be increasingly understood and leveraged.

					Traditional philanthropy and the for-profit model will come closer together as non-profits look at becoming more sustainable in social entrepreneurship models, and as for-profit corporations aim for double and triple bottom line outcomes.

			

			Because of these changes, every industry, every profit pool, in every country, will be fundamentally challenged as we move into the Fifth Era. We believe that it is possible to already see significant new areas of economic opportunity and wealth creation by divining carefully through these glimpses of the future and making a few bets.

			At this point, we expect that many of our readers will be asking, “Why aren’t the authors naming the new era? If the second era was called the Agrarian, and the fourth the Industrial, what should be the name of the Fifth Era?” For our part, we think it is too early to say. We know some of the outlines of the future, and we are sure it will be very different from today and driven by the disruptive innovations that we are experiencing today and expect to surface tomorrow—impelled by the twin forces of the Digital and Biotechnology Revolutions. But, there are a lot of plausible futures for how the Fifth Era manifests. We recommend that we simply call it the “Fifth Era” for another twenty or thirty years by which time we expect that the essence of this future era will be coming into clearer focus.

			Is the Fifth Era Guaranteed?

			At this point in the book, we need to cover our bases. So far, we have driven down one road as quickly as possible, a road we contend is almost certainly going to prove to be the one that society takes over the next few decades. This is the road to the Fifth Era.

			But, is it definitely the road to the future? Are there no turnings from it? Is it assured that society will reach this new destination?

			We see a few ways in which society could step off the road or at least take a turn that might end up being a dead end or take the long way around to the same destination. We call these “wildcards.” Let’s share three with you, each of which keeps us up at night because they might just block the road to the Fifth Era.

			
					Wildcard 1: Balkanization of the Global Economic System

					Wildcard 2: Cybersecurity Crises and Failures

					Wildcard 3: Regulation and Anti-Technology Protectionism

			

			We will briefly review each in turn. 

			Wildcard 1: Balkanization of the Global Economic System

			The Internet is a global phenomenon. It was greatly accelerated by a time of globalization in which most countries in the world agreed to share content, encourage cross-border trade and commerce, and where most people were willing to collaborate with most other people. Holdouts exist of course: the great firewall of China, North Korea’s “Kwangmyong” or “Bright” Internet cut off from the rest of the world and hosted in China with perhaps a handful of websites compared to the hundreds of millions on the world’s Internet. But, these are the exceptions. Most of the world’s 190-plus countries are open to the global Internet and participate more or less in the global economic system.

			What would happen to the Fifth Era if this were not true? What if the world went instead in the direction of George Orwell’s novel 1984 that features, among other things, three perpetually warring totalitarian super-states that choose not to cooperate with each other?

			In George Orwell’s novel there are three “balkanized” super-states:

			
					Oceania (Western Hemisphere, the British Isles, Australasia, and Southern Africa)

					Eurasia (Continental Europe and Russia, including Siberia)

					Eastasia (China, Japan, Korea, and Indochina)

			

			In 1984, these three states wage a perpetual war in “the disputed area,” which is an area encompassing Northern Africa, the Middle East, India, and Indonesia. This is a place of war, slave labor, and constant chaos.

			Perhaps, we don’t need to go quite that far. 

			What if the USA/Europe, China and satellites, and Russia and 
satellites, for example, simply decided to erect firewalls and operate their own Internets behind those firewalls? Three Internets instead of one? With three disconnected bodies of content and separate worlds of commerce and interaction? 

			And, what if that went a little further? Perhaps, the physical flow of goods and services would be greatly reduced, embargoes, quotas, and tariffs more widespread, and travel, migration (immigration and emigration), and interaction more controlled and limited. 

			Over time, perhaps, innovation breakthroughs would not be shared, knowledge would not flow, and the world would diverge.

			Would we eventually reach the Fifth Era—a globally-connected and collaborating world? Or, would we stop short in a balkanized world?

			Would there be less opportunity? Or, would there be three zones of rather smaller opportunity—but more in total?

			As we write this in 2017, George Orwell’s writings do not seem to be completely lacking in predictive merit.

			Wildcard 2: Cybersecurity Crises and Failures

			The Internet has transformed every aspect of our content sharing, communications, commerce, and entertainment globally. Today every industry relies upon aspects of the digital economy to conduct their business activities and to connect to other entities: vendors, sales and marketing partners, customers, service vendors, and so on. In addition, new products and services are being built with innovations of the Digital Revolution built into them. Products that rely on the cloud, global positioning systems, cyber authorization, validation and transactional systems and more are now the norm.

			Crime has always been a part of human activity, and bad actors 
and bad practices have always entered the picture whenever large economic gains can be made through illegally attacking legitimate activities. However, just as the Digital Revolution has made legitimate commerce much more easy to effect on a global scale, so the Digital Revolution has also enabled the bad actors. It has also created a host of powerful new weapons for sovereign state actors to use, both in peacetime spying and in states of war, the latter, of course, being the ultimate “wildcard.” Mankind could destroy its own ability to operate in a digitally connected way should state actors in a time of war destroy the viability of the digital infrastructure upon which a future era depends.

			Meanwhile, private bad actors come in all shapes and sizes. There are those who are principally out for economic gain and may conduct identity theft, scams of all sorts in which they trick others into paying them, fraudulent transactions for commercial activities to their benefit, and so on. There are also bad actors who philosophically disagree with the activities of others—be they at the individual, group, or societal levels. These actors are perhaps more threatening in that they may seek to disrupt new era activities without any need for the underlying digital systems to continue operating after they have completed their bad acts (in marked contrast to the economically motivated bad actors who need the Internet to operate just as much as anyone else). These disruptors are of the greatest threat to the viability of a society that has become dependent upon cyber systems. The unprecedented scale of new technology-enabled criminals has taken authorities by surprise, and in many cases, those that seek to police legitimate activity have been lagging those who seek to criminally take advantage. Viruses, malicious code, identify theft on a massive scale and so on are everyday newspaper headlines today.

			In every part of the world, governments are beginning to establish institutions to address this rising tide of cybercrime, and private entities, with their products and services, are also becoming more widespread as money can be made in protecting vulnerable players. 

			We view this as a wildcard because we are not convinced this battle can be won. Time will tell.

			Wildcard 3: Regulation and Anti-Technology Protectionism

			The digital economy is driving innovation and growth around the world. As new technologies, business models, and companies are emerging, they are fundamentally altering the business landscape and the ways that traditional industries operate. While this is driving GDP and job growth in most countries, it also provides new challenges to lawmakers. The regulatory landscape has been evolving rapidly as the Internet continues to expand into all areas of business and personal life, and as lawmakers respond to the issues and concerns that are brought to them. While new regulations can potentially boost growth, they also raise the real risk of negatively impacting the investment environment and the success of Internet companies and the growth they represent. Lawmakers are considering new regulations in areas, including 1) copyright and intellectual property, 2) intermediary liability protection and censorship, 3) privacy and security, and 4) mobile infrastructure and services. 

			In order to ensure that the views of Internet investors are incorporated into the thinking of lawmakers, Fifth Era has conducted surveys in 2011, 2014, and 2016 to determine the impact that potential Internet regulations may have on their investing activities. Our findings have been consistent across all three studies. They are summarized below. 

			Investors are chilled by regulatory ambiguity and would reduce their capital investment if countries introduce Internet regulations that reduce their investment viability or return. 

			Exhibit 13: Investors Perception of Legal Environment Impact on Investing
[image: ]

			Investors are concerned by some potential regulations in areas including:

			
					Legal Encroachment: Globally, investors view the legal environment as having the most negative impact on their investing activities, with 89% of the investors surveyed saying it had a modest or strongly negative impact (see Exhibit 13).

					Regulatory Ambiguity: In every country surveyed, a large majority of investors say that they are uncomfortable investing in business models in which the regulatory framework is ambiguous. Of the worldwide investors surveyed, 75% held this view. 

					Security/Surveillance: 81% of investors would not invest in Internet businesses if government agencies could confiscate properties without court orders.

					Taxation: 80% of investors are concerned that countries may apply tax rules that make them subject to double taxation. 

					Freedom of Expression: 79% of investors are uncomfortable investing in countries where freedom of expression is restricted or highly regulated.

					Amount of Damages Uncertain: 78% of investors would not invest in Internet business models in which the amount of damages (in the event of liability) is uncertain or not tiered or staged in relation to the various levels of violation.

					Law Enforcement Access to Data: 78% of investors would be deterred from investing in Internet businesses if user data could be disclosed to law enforcement without following international baseline standards.

					Third-Party Liability: 71% of investors are uncomfortable investing in Internet businesses where the intermediaries could be held liable for third-party content or actions.

					Data Storage In-Country: 67% of investors are uncomfortable investing in Internet businesses that are legally obligated to store user data on servers located in the same country where users are located and/or build their own data centers locally in each country of operations.

					Site Blocking: 62% of investors are uncomfortable investing in digital content intermediary businesses (online platforms allowing uploads of user-generated content, including music and video) that would be required by law to run a technological filter on user-uploaded content.

					Content Removal: 71% of investors are uncomfortable investing in Internet businesses that would be obligated to remove content upon receiving a request from an organization, private or government entity, without a court order.

					Traditional Telecom Regulations: 63% of investors are uncomfortable investing in Internet/mobile businesses where regulators are applying traditional telecom regulations to new mobile and over-the-top services.

					Mobile Regulation Reductions: 77% of investors say that if a country adopts policies aimed at reducing regulations for the mobile apps ecosystem, this would increase their interest in investment in Internet businesses in that country.

			

			More generally, investors say that they would reduce their capital investment in countries that introduce new Internet regulations that may limit the ability of Internet businesses to be attractive investment candidates. As a result, government lawmakers should engage investors in their decision making early to ensure that regulations are not introduced without a full understanding of the potential adverse consequences to investment activity.

			Source: Le Merle, M., Davis, A., & Le Merle, F. (2015). The impact of Internet regulation on investment. Fifth Era LLC. 

			   

			The wildcards are each possible. The Fifth Era is not assured. Humankind holds its own destiny in its hands, and some critical choices are upon us regarding our collective future. In particular, governments can kill our future of innovation and transformation by choosing a world of economic balkanization, government-sponsored cybersecurity attacks, and excessive and suffocating regulation.

			However, we believe we will avoid all three wildcards and that the Fifth Era will be our future. It is just a question of how fast it will take to come to pass—and how long the time of transition will last.

		

		
		

	
		
			Further Reading

			This has been an overview of The Fifth Era and the future that we will all be living through before we know it. 

			    

			To further explore the implications for angel and venture investors, entrepreneurs and established companies please read our other books – book overviews on the pages that follow.
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			BOOK OVERVIEW

			The Internet didn’t even exist 30 years ago, and now billions of people are connected to the web every day, and remarkable new technologies have been invented that will dramatically change the way humans exist on our planet. This emerging playing field is not well understood and not everyone who was successful in the past will be able to benefit from this momentous shift. In “Build Your Fortune in the Fifth Era,” Silicon Valley insiders Matthew C. Le Merle and Alison Davis provide insights, based on 30 years of leading, investing in and advising new technology companies, on the rules of this game, and outline options for how readers can participate and prosper in the coming Fifth Era. 

			In these pages, through plain language and inspiring stories, you’ll: 

			
					Understand this Age of Unprecedented Change. A time of transition to a new age unlike anything we have experienced before 

					Discover the Greatest Wealth Creation Opportunity Ever. Every industry is being transformed and wealth is shifting to new disruptive players and those who back them 

					Explore 9 Options to Build Your Fortune. The nine options to build your fortune and prosper in an age of unprecedented innovation 

			

			In blockchain a few of the leaders have begun to do just this, and they are preparing now for a much more competitive game—which is coming fast.

			    

			www.BuildYourFortuneintheFifthEra.com
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			BOOK OVERVIEW

			Over the last 30 years a host of new technologies have begun to change every industry, driving us into a new era of human existence. The companies who have been most able to tap into these new innovations have become the most highly valued companies in the world. They have created a new approach to corporate innovation.In “Corporate Innovation in the Fifth Era,” Silicon Valley Insiders Matthew C. Le Merle and Alison Davis share the lessons they have learned from two decades of interaction with Alphabet/Google, Amazon, Apple, Facebook and Microsoft, as well as other leading companies. The best-selling authors describe this new approach so that every company can be ready as we enter the Fifth Era.

			In this best-selling book, the co-authors of Corporate Innovation in the Fifth Era reveal the lessons to be learned from the most innovative companies:

			
					Introduction to the disruptive innovations that are changing the world around us

					Understanding of how the most innovative companies are building enormous economic value by tapping into these innovations

					Deep insights into the new corporate innovation approach that is needed to do so

					Next steps for beginning to move your company towards this new approach

			

			    

			www.CorporateInnovationintheFifthEra.com
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			BOOK OVERVIEW

			Blockchain is moving into a new competitive phase that requires a clearer future view and more focused strategies for competing. Whether you are an entrepreneur, investor, or established company, learn how to win the battle for blockchain competitive advantage.

			This book provides clear advice from two experts in strategy, technology investing, and blockchain. In its pages the authors:

			
					Establish a vision of the future and the big issues that need to be solved

					Describe the enabling innovations and technologies that may be leveraged

					Show you how to develop your strategy—making sure that you have a “way to play,” that you understand the key success factors, and that you quickly secure a “right to win.”

			

			In blockchain a few of the leaders have begun to do just this, and they are preparing now for a much more competitive game—which is coming fast.

			    

			www.BlockchainCompetitiveAdvantage.com
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			Disclaimers

			Income Disclaimer

			This document contains recommendations for business strategies and other business advice that, regardless of our own results and experience, may not produce the same results (or any results) for you. We make absolutely no guarantee, expressed or implied, that by following the advice in this book you will make any money or improve current profits or returns, as there are many factors and variables that come into play regarding any given business or investment strategy.

			Primarily, results will depend on the nature of your due diligence, product, or business model, the conditions of the marketplace, and situations and elements that are beyond your control.

			As with any business endeavor, you assume all risk related to investment and money based on your own discretion and at your own potential expense.

			Liability Disclaimer

			By reading this document, you assume all risks associated with using the advice given herein, with a full understanding that you, solely, are responsible for anything that may occur as a result of putting this information into action in any way, regardless of your interpretation of the advice.

			You further agree that neither we nor our companies can be held responsible in any way for the success or failure of your business or investments as a result of the information presented in this book. It is your responsibility to conduct your own due diligence regarding the safe and successful operation of your business or investment portfolio if you intend to apply any of our information in any way to your business or investment operations.

			Terms of Use

			You are given a non-transferable “personal use” license to this product. You cannot distribute it or share it with other individuals without the express written permission of the authors. Also, there are no resale rights or private label rights granted when purchasing this book. In other words, it’s for your own personal use only.

			Affiliate Relationships Disclosure

			We make a number of references in this book to entrepreneurs, companies, or programs that we have invested in, worked with, or recommend. We have no paid affiliate relationship at all with any entrepreneur, company, or program we reference with respect to inclusion in this book.

		

	
		
			Stay In Touch with the Authors

			    

			Visit

			 www.FifthEra.com 

			to receive regular mailings and additional content about topics in this book, and to find out more about the authors.
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