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			“clever is more than an acronym or a framework. It sets the stage for a thinking paradigm to guide the reader towards the new tenets emerging from the Fourth Industrial Revolution, and inspire them with reflection and action on what needs to be done to thrive in this complex era. Written with wonderful fluidity, Alessandro’s work is a new benchmark in the understanding of where society is heading and how it will evolve.”

			—Mark Esposito, PhD, Professor of Strategy, Hult International Business School and Harvard University, and co-author of the bestsellers, The ai Republic: Building the Nexus Between Humans and Intelligent Automation & drive: Understanding How the Future Unfolds

			“New technologies like ai, blockchain, and augmented reality are changing the rules of strategy and challenging established business models. From finance to healthcare, from oil and gas to manufacturing, from logistics to retail…no industry will be spared. Alessandro asks all the right questions to help business leaders navigate change and prepare for a very uncertain, yet very exciting future.”

			—Andrew White, PhD, Associate Dean for Executive Education and Corporate Relations, Saïd Business School, University of Oxford

			“Rich in valuable examples and in thoughtful concepts, clever is a book that will sit for a very long time on my desktop, as it should on yours.”

			—Hamoud Almahmoud, Editor in Chief, Harvard Business Review Arabia

			“Alessandro’s broad knowledge of business in a global world comes together as a thought-provoking framework to understand the future, which will be valuable to business leaders across industries.”

			—Andrea Galeotti, PhD, Professor of Economics, London Business School

			“clever provides a logical and sound strategic framework to help people and organizations think strategically to decode, shape, and drive the challenges, opportunities, and complexity of the Fourth Industrial Revolution. What is remarkable about this book is the natural capacity of the author to produce a credible and pleasant narrative supported by academic rigour, captivating storytelling, and business acumen. The ‘e’ of clever—Ethical Championship—is particularly compelling; the book offers dozens of ‘hidden gems’ unknown to most. A truly remarkable book we cannot afford to miss.”

			—Paolo Gallo, former Chief Human Resource Officer, World Economic Forum, and author of the bestseller, The Compass and the Radar

			“Everyone talks about the Fourth Industrial Revolution and its transformational impact on every industry. clever is your chance to understand its deep drivers and how to successfully respond to them. To that end, Alessandro Lanteri’s recommendations are not only experience-driven and global, but—importantly—put ethics at the centre of value creation for the next frontier of our digital growth.”

			—Olaf Groth, Chief Executive Officer, Cambrian.ai Berkley ca, and co-author of the bestseller, Solomon’s Code

			“The immense speed of disruptive change creates a huge challenge for business leaders to shape innovative organizations with agile teams and fast decision making. clever provides a thoughtful framework for understanding the forces for change and helps create winning strategies for a successful future.”

			—Henning Schlutt, President, Finance and it, Alghanim Industries, Kuwait

			“As international business becomes increasingly uncertain and the old rules of business become obsolete, business leaders need to explore new directions to stay successful. clever provides a solid framework to understand the deep driver of change.”

			—Federico Donato, President of the Board of Governors, European Chamber of Commerce in Singapore, and council member, Singapore Business Federation

			“The Fourth Industrial Revolution’s unprecedented innovation speed is forcing companies to reconsider the frameworks that are tried and tested in many strategy books. clever gives a fresh view to structure your thinking, and ought to be read.”

			—Xavier Rousseau, Head of Corporate Strategy, Snam SpA

			“This book is hard to put down, both for what it teaches and for how it helps you think about the future.”

			—Andres Waldraff, Director of Innovation & Analytics, Avianca, Colombia

			“I particularly enjoyed the questions at the end of each chapter. Whenever I pick up the book and read one of them, it reminds me of why I was inspired to constantly rethink how we do things and why.”

			—Cris Knell, Executive General Manager, Distribution, Suncorp nz and board member of Financial Services Council of New Zealand

			“clever kickstarts a deep conversation on the impact of new revolutionary technologies. It raises the right questions even when it may not have all the answers. Hard conclusions are a luxury one doesn’t have in this fast-changing world of business, so everyone interested in the future of business should join this conversation.”

			—Denny Kurien, President and Chief Executive Officer, Keiretsu Forum Delhi ncr and Bangalore

			“Many business leaders see the symptoms of disruptive change but struggle to understand the forces that cause it. To chart a course to a successful future, you need to understand those fundamental forces in depth. clever maps them out for you in very much detail, and helps you not only react to them, but seize the immense opportunities they offer.”

			—Konstantin Tsanis, PhD, Chief Innovation and Data Officer, Wema Bank, Nigeria

			“With the emergence of new digital technologies, value creation is constantly being redefined. clever maps where to find the new drivers of value in the digital age.”

			—Andrea Di Camillo, Founder and Managing Partner, P101 Venture Capital

			“clever sheds light on the strategic drivers behind some of the most innovative businesses shaping the global economy. A great read for anyone who wants to understand how a new breed of companies create value, now and in the future.”

			—Francesco Rattalino, PhD, Dean, escp Europe Turin Campus

			“A compelling investigation of the transformative impact digital technologies have on organizations, business models, industries, and societies. It is hard to put down this book and harder still to stop thinking about the urgent challenges it raises.”

			—Mukul Kumar, PhD, Chief Innovation Officer, Hult International Business School

			“Conducting rigorous research on the future of business is notoriously hard. Ensuring the results of such investigation that business decision makers can immediately put to use is often beyond the realm of possibility. With clever, Alessandro has masterfully achieved both.”

			—Terence Tse, PhD, Professor of Finance, escp Europe, co-founder of Nexus Frontier Tech, and co-author of the bestsellers, The ai Republic: Building the Nexus Between Humans and Intelligent Automation & drive: Understanding How the Future Unfolds

			“The clever framework captures all the deep transformative forces that are redefining the competitive landscape, now and in the future, and provides invaluable guidance to managers and entrepreneurs alike.”

			—Nihel Chabrak, PhD, Chief Executive Officer, uae University Science and Innovation Park

			“clever was cleverly authored to help companies cope with exceptional change. The critical questions at the end of each chapter provoke thinking and deserve to be answered thoughtfully.”

			—Rassel Kassem, PhD, Head of Organizational Development, Abu Dhabi Judicial Department

			“Innovation used to give you an edge over your competitors. Now, everyone needs to innovate just to keep pace with the accelerating change. From startups to family businesses to corporations, clever has a critical lesson for everyone seeking to innovate in this age dominated by change.”

			—Silvia Vianello, PhD, Director of Innovation, S P Jain School of Global Management, and Forbes Top 100 Italian Women and Top Middle East Woman Leader
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			I learnt how to drive at the age of three. 

			I had just learned how to write my name. So, my grandfather decided it was also time I learned how to drive.

			A mechanic by profession, my grandfather made modifications to his own automobile. One such change was to the engine that allowed the car to drive without accelerating, even though it was a manual transmission. Placing the car in first gear let the car move on its own, albeit slowly. In that car, he taught me how to press the pedal to put it in gear. The car would move at a snail’s pace, and I would sit in his lap and steer.

			We never drove all that far together—only about ten kilometers to the next town and back. At the time—it was the early 80s—it would take just over one liter of fuel to make that journey.

			With today’s vehicles, one could make that drive using only half a liter. That means fuel efficiency has improved by nearly 45 percent in this period. This might seem like a noteworthy improvement. Yet, my grandfather was fond of repeating that there is no measurement without comparison. So, let’s compare this improvement to another one that occurred during the same time frame.

			In 1980, personal computers were slowly becoming affordable. At the time, internal hard drives were so expensive that most users employed external floppy disks instead. The state of the art was then the five-and-a-quarter-inch soft floppy, with a capacity of 160 kilobytes, capable of holding less than one second of high-quality music, which clocks in at 176 kilobytes.

			Today, smartphones can store entire weeks’ worth of cd-quality music. That represents an improvement in storage capacity of over a million times. The whole phone costs what the floppy reader would have, and it fits in your pocket. Combined, these improvements in storage capacity, size, and price demonstrate exponential improvement.

			The improvement rate of fuel efficiency pales in this comparison. What if fuel efficiency had developed at that rate? 

			That brief drive from my childhood would barely utilize a drop of fuel. Gas stations would be a thing of the past—you would need only refuel perhaps once a year during your annual inspection. The cost of transportation would be drastically reduced. The expense of shipping goods would lower, which would then change the economics of manufacturing, because that manufacturing could take place in huge centralized factories to take advantage of economy of scale. That would increase the likelihood of workers moving to live closer to the factories, which would in turn change the demographics of the towns and cities. 

			In short, an exponential change in fuel efficiency comparable to that which occurred in digital technology would generate almost limitless ripple effects. The new technology would empower new business models, which would disrupt industries. This would transform the economy, and consequently lifestyles. Soon the world would look quite different than the one we now know. Of course, fuel efficiency is bound by the law of thermodynamics and so it cannot—and will not—evolve at such a rate. 

			Not so with digital technologies. 

			Digital technologies can grow at that exponential rate. Not only do they improve in efficiency, but they are continuously becoming smaller and more affordable. The hard drive in a current smartphone is incredibly small, and it is so affordable it is no longer sold separately, but simply included in the cost of the phone. In keeping with that evolution, data storage mounted on a device is quite quickly becoming obsolete, as cloud technologies continue to improve and mature. 

			Many technologies are changing—all at once, and by enormous factors. Artificial intelligence (ai), biotechnology, 3-d printing, robotics, nanotechnology, and driverless cars are only a few of the more commonly known examples. What is even more incredible is that as these technologies continue to improve, they work in tandem with each other to enhance the speed of their evolution. The end result is radically changing the world in which we live, and it is happening right before our eyes.

			This is not a mere technological development. It’s a revolution. 

			Revolutions Have Casualties

			We’re at the beginning of a massive change that we don’t yet entirely understand. This age of the Fourth Industrial Revolution—or 4ir—is one of ultra-rapid change, and it has consequences—both positive and negative.

			As a leader, this pace requires you to make many more strategic decisions that are short-lived. According to the Boston Consulting Group, the average life of a business model was once fifteen years. By their estimation, that number has drastically reduced to five years.1 Likewise, research by the bank Credit Suisse revealed that the average amount of time a company spends in the Fortune 500 has diminished from sixty years to less than twenty.2 Such data suggests that even if you can rise to being one of the most successful companies in the world, it may not last. 

			The methods companies used to succeed in the past are no longer enough. In 2017, a number of business periodicals began warning of a “retail apocalypse.”3 To some extent, they were correct. Companies that once netted immense profits have gone or are going out of business, or are being forced to pull back substantially. This includes enormous companies whose brands were household names, including Blockbuster, Kodak, Toys “R” Us and RadioShack. 

			These companies imploded because the world changed faster than they did. They couldn’t evolve to keep pace with technological change and its effect on consumer habits. It’s not just about poor management or bad decision making—those have always existed. The sheer number of companies closing their doors is indicative of the change brought about by the 4ir. 

			New Challenges Open New Opportunities

			Revolutions also create entirely new opportunities. The 4ir is already witness to new start-up companies that are growing incredibly fast—on some occasions, going from zero to $1 billion valuations in only a few months. Facebook accumulated $1 billion in revenue in six years; Google, in only five. Instagram went from zero to a $1 billion valuation in fifteen months. From the moment I began working on this book until the time you held it in your hands, there were surely a few companies that were created and are now worth several billion dollars.

			This level of growth is not limited to the world of start-ups. Established companies are able to achieve this level of financial success as well—if they are able to learn and adapt. 

			But how? How do you become a success story and not a cautionary tale in this new landscape? 

			You must keep up with the speed of change. If you don’t, you’ll go the way of the dinosaurs of retail mentioned above. You have to make more strategic decisions, and you have to make them faster than ever before. The problem is that within this 4ir, the rules that you know for making strategic decisions are no longer enough. This is because the structure of the economy has changed. Managers need to look in new places for threats and find new sources for opportunities. In an age of rapid change, there is a price to pay for failure to notice how things are changing. Because this revolution is in its infancy, most people don’t know where to look. 

			So, how do organizations succeed during the 4ir?

			This Book

			As a professor of entrepreneurship, executive educator, and advisor, I hear this question all the time. In the last year alone, I’ve worked with multinational companies, investors, consulting firms, international organizations, ministries, and other governmental organizations, start-up programs and, of course, educational institutions in a dozen countries on five continents. All want to know what they need to do for their organizations to remain successful in the face of this unprecedented change. 

			So, I set out to answer that question. The answer is this book.

			Of course, the question of what makes organizations successful is not new and has been persuasively answered before. But we are now entering a new era. So, I needed to find new answers. 

			In my search for new answers, I examined the state of the art of academic research, which tends to lag behind the times, but has great theoretical rigor. I’ve analyzed reports by consulting companies, which tend to lack theory, but are rich in noteworthy cutting-edge case studies. Finally, I’ve engaged with people “in the field,” to understand what stands in their way of making sense of the coming change, to make sure I addressed the genuine concerns of my readers.

			In putting together my answer, I combined methodologies from business research and from the emerging discipline of future studies. I’ve examined over seventy case studies of multinationals, startups, and family businesses in multiple industries around the world. But case studies are mere signals of change. So, I dug deeper to uncover dozens of emerging trends. These are the aggregated patterns of change that describe many technologies, business models, and other similar signals. Yet, even these trends may be transient or declining. Therefore, I looked yet further to identify the deep drivers of these trends. Figure 1 clearly shows what these progressive levels of investigation mean.

			The result is clever, a research-based framework of strategic drivers, the handful of underlying forces that cut across companies, industries, geographies, and trends.4
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			Figure 1.

			Other books are exploring these phenomena, and most of them focus on one, or maybe two or three, of the drivers. Doing so makes it possible to discuss each in depth. There is an obvious trade-off between scope and depth. I find the drivers are not only interesting on their own, but they are especially interesting when you consider them together. If you look at them as a whole, you get a different perspective. That is why I decided that they needed to be addressed not with a piecemeal approach, but as a comprehensive framework. clever is a framework of six strategic drivers that help you navigate the 4ir. These are the deep forces that determine the viability of strategic decisions, now and tomorrow.

			clever

			These six strategic drivers compose a comprehensive framework tailored to the challenges—and the opportunities—of the 4ir. The first three letters of the acronym represent the “hard” features—the technological components of the framework—while the second three capture decision-making and managerial styles.

			C: Collaborative Intelligence

			The organizations that best cope with the uncertainty of ultra-rapid change, do so by intelligently coordinating a broad range of skills. For example, they combine the skills of humans and machines and coordinate tasks that cater to their strengths. Another example is to tap into scattered crowds—using many human beings of diverse skillsets with different experiences, expertise, and origins, and coordinating them intelligently. Yet another example is open innovation—using knowledge and resources that are internal as well as external (e.g., consumer feedback, competitors, universities). The intelligent coordination of a broader range of skills allows outcomes that are not simply better, but otherwise altogether impossible.

			L: Learning Systems

			Today’s organizations have access to incredible amounts of data. This information can provide unique insights into many sectors, but it’s currently impossible for humans to parse such enormous data sets on their own. Organizations can use machine learning algorithms (or ai) to process these vast stores of data into a meaningful analysis to make decisions that are not only faster and more accurate, but also continuously become even faster and more accurate.

			E: Exponential Technologies

			As in the mobile phone example, digital technologies are improving at an exponential rate. Moore’s Law states computing power doubles every eighteen months, while halving in size and expense. If technology continues on this path at this speed, we will experience the equivalent of the last century’s worth of innovation in the next twenty years. The threat of obsolescence is greater than ever. Organizations must recognize the early stages of exponential growth and make plans for how the world will be in one hundred years, relative to our current understanding of the future. They can then leverage that knowledge to take advantage of this massive disruption by supporting new industries and markets rather than letting it drive them out of business. 

			V: Value Facilitation

			In a market transaction, value is created by making an exchange with someone who values what you give them more than you do, in return for something that you value more than they do. However, the largest companies in the world no longer engage in transactions that create value this way. They create platforms that make it easier for other people to make these exchanges. Consider Airbnb. The value on that platform is created between the landlord and the tourist. Airbnb “merely” facilitates the exchange. Value Facilitation can be arranged almost entirely virtually in a way that allows companies that perform it to grow rapidly and exponentially. The larger the number of users on the platform, the greater the total value made possible. clever organizations create platforms that facilitate these exchanges among users, and capture a portion of the value created from those exchanges.

			E: Ethical Championship

			The ethical standing of any economic actor is becoming increasingly critical because consumers assess it and reward it. We know from hard data that businesses that operate with a clear value proposition at their core—that do business with purpose—are often more successful for doing so. Economic actors are expected to have a positive impact on society and to have a positive role in it. 

			In addition, the largest unmet needs are those that are the most basic, and they are the needs of billions of the poorest people in the world in emerging economies. Serving them is not only a massively attractive business opportunity for organizations, but it also improves their lives. However, this effort must come from a place of true beneficence. Hollow, opportunistic efforts are easy to identify and can damage a company’s reputation. Organizations that pursue a deeper purpose, sustain an ethical culture, and serve the unmet needs of large populations, become champions of value creation well beyond their financial bottom line.

			R: Responsive Decision Making

			We live in a world that is changing rapidly, and as such, you must integrate Responsive Decision Making into your organizations. In the past, companies used to make five- or ten-year plans. While you need to have an idea as to what the future holds for your company, you can’t have a rigid decision structure based on long-term planning. Instead of developing a fully realized product and launching it to market to see what works, you must instead develop a decision-making framework that is agile and responsive to the feedback you receive from the market. This becomes a discovery and learning process that allows you to be faster as an organization and significantly reduces the risk of poor decision making based on the rapid rate of change. 

			Why This Book? 

			My work with clients and students centers on leadership and innovation—two terms with separate meanings, but that, in my view, are increasingly intertwined. Until recently, leadership was geared towards motivating individuals, in order to improve performance by increasing efficiency. Today, leading requires encouraging rapid learning and adaptation in order to facilitate changes—or innovation. So, there is a two-way connection between these concepts.

			The organizations and business leaders that chose clever to guide their strategic discussions keep repeating how valuable it has been for them. They tell me it helps them look for incoming threats and scout emerging opportunities in an entirely different way. They say it frames their thinking—that’s what a framework should do. They feel less vulnerable to sudden disruption. This feeling helps them find the structure and the perspective to explore new paths to value creation. That’s quite good—I do love it when my ideas help individuals and organizations become more successful—but not great.

			As a professor, developing new knowledge and disseminating it in the most impactful way is both my job and personal mission. Educating a handful of brilliant MBAs and executives and helping a few organizations implement some parts of clever is not enough. I needed to reach out to a broader audience. So, I set out to write this book.

			Using clever 

			This book is meant to encourage you to think strategically about your company and how you can best make decisions—or influence decision makers—to keep pace with ongoing change. It will help you know where to look when you’re attempting to discern threats and when you’re looking for direction and scouting opportunities. Successful leaders in the 4ir understand how the world around them is changing and make decisions to anticipate the change, respond to it, and make sure their company triumphs instead of disintegrating. 

			The first chapter explains the unique characteristics of the 4ir, and why it’s urgent that companies prepare a plan of response. The next six chapters each explore one of the strategic drivers in detail. You’ll see what each one encompasses, how it’s being leveraged in the most successful case studies, and where it is headed in the future. Each chapter concludes with a set of questions you can use to understand how that driver applies to your business specifically. 

			The clever framework is not a silver bullet—there is no quick fix here. It is an important tool that is only as good as the organization using it. You can pursue one driver, multiple drivers, or all of them. Whether you are an executive, a manager, or an entrepreneur, whether you work in a large corporation, a small one, or a family business, the last chapter tells you how to implement clever in your business and how to align the rest of your company to follow your lead. 

			I won’t promise that clever will make you rich and successful, but I can tell you ignoring the drivers presented here will almost certainly lead to obsolescence. To prevent this, you need to better understand just what the Fourth Industrial Revolution is and how you can shape strategy to better navigate it. 

			However, this isn’t just a book about strategy—it’s a book about leadership. If you manage to do these things—understand the challenges of a fast-changing world, leverage clever to design innovative solutions for your company, and successfully implement them—you’ve transcended from strategy into leadership. It is my sincere hope—both personally and professionally—that this book helps you become an extraordinary leader; that it gives you the tools to be more self-confident and to make better decisions; and that you bring about positive change through those decisions. That’s what true leadership is. 

			—Alessandro Lanteri, London, Abu Dhabi, and countless flights around the world, August 2019
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			How do you create a new smartphone and sell it to millions of customers around the world without investing in industrial scale? What I mean is no factory, no employees, no trucks, no shops—no tangible capital.

			You crowdsource the design of the phone to a scattered group of unknown professionals who self-coordinate and will get paid only if they succeed. You then outsource its manufacture and hire an express courier to deliver it right to the doors of your customers, wherever they might be on the planet. You can leverage your online presence or an existing online shop to reach these customers. None of this requires large investments in owning tangible capital.

			If you attempted the same feat fifteen years ago? You would have to set up an enormous facility, install expensive machinery, prototype your phone several times, and test it to ensure it worked. Then, after all of that was complete, you would have to open shops around the world or strike deals with existing shops, then set up your logistics, and manage your warehouse. Then there is the training of thousands of employees to consider. It would be an impossible undertaking without significant amounts of upfront capital. 

			In their book Unscaled, venture capitalist Hermant Taneja and columnist Kevin Maney illustrate how the principles of mass production and economies of scale are being replaced by rentable industrial scale and mass customization.1 Apple sells hundreds of millions of devices every year, but they don’t manufacture (almost) any of them themselves. Instead, a company called Foxconn manufactures virtually everything Apple sells. Amazon has created a global retail empire without opening physical shops. With no need to invest in proprietary industrial scale, these companies easily increase their value by concentrating on providing the best products and services to the consumer.

			The innovation expert Stian Westlake and the economist Johnathan Haskel illustrate how an “intangible economy” is rising and how capitalism no longer requires “capital.”2 Intangible assets change the rules of competition, because they have four unique properties: they can grow in value very quickly (i.e., they are scalable); they are not worth much in case of liquidation (they represent sunk costs); they can be easily copied and replicated (they are subject to spillovers); and they can only be protected through a mix of branding, design, marketing, and distribution (they require synergies).

			In the past, we could create and capture significant value by doing physical work with tangible capital. We could create a large piece of machinery—a bus, for example—and sell it. Then, there would be a required system of maintenance to keep it running and effective. Tangible goods have not disappeared, to be sure. Yet, with globalization, low cost manufacturers are eliminating the profit margins from making them. Nonetheless, with digital technology, significant value is found not in creating new machines, but in making existing machines—like that same bus—more efficient. For example, we could engineer preventive maintenance so that the bus never has unplanned stops for repairs, or we could optimize its driving routes3 to increase occupancy while consuming less fuel, making it a more efficient asset.

			The goal of all business activity is value creation—combining products and services such that they become more valuable together than they were apart. In an industrial revolution, the manner in which value is created fundamentally changes in response to substantial technological development. The previous methods of creating value rapidly become obsolete and new business models and organizations soon emerge. This shift drastically alters how our economy functions on every conceivable level. The businesses that actively respond to and embrace the new opportunities resulting from this change achieve success, while those that stick to the old ways tend to go out of business. 

			But what exactly is an industrial revolution?

			The First Three Industrial Revolutions 

			When we discuss industry, we conjure images of large factories, chimneys billowing black smoke, where physical goods are assembled and then sold. While this still might be true in some cases, the examples above illustrate how times have changed. That does not mean that industrial revolutions do not occur.

			An industrial revolution is a profound and irreversible transformation in the structure of the world economy. 

			The First Industrial Revolution occurred near the end of the eighteenth and into the beginning of the nineteenth century, triggered by the advent of steam power. The steam engine dramatically improved the efficiency with which products were created and the way people and cargo were moved from place to place. 

			It became far easier to mass produce goods, which meant that companies could create more standardized and refined products. Factories began to spring up. Bringing together people and large machines also created a new need: management positions. Before this, there was no need of management outside of the army and government. Because of technological advancement, the entire structure of businesses changed in a fundamental way.

			At the end of the nineteenth century, another technological development reshaped the world economy. The utilization and widespread implementation of electricity drove the world’s Second Industrial Revolution, also known as The Technological Revolution. Electricity dramatically increased the rate and scale of production, which led to the invention of the assembly line. Suddenly complex consumer goods could be produced much faster. This change also led to the creation of a new role—scientific managers who approached the flow of production in a scientific manner. They examined the most technically efficient means of manufacturing, as value was very much captured by physical output—the creation of products. Competition and strategy were geared toward having—and achieving—industrial scale.

			In the 1950s, the invention of the transistor lay the groundwork for the creation of microprocessors and more powerful computers. This technological advance sparked the Third Industrial Revolution, also called The Digital Revolution. Computers allowed for the automation of production and for dramatic improvements in communication technology, with the most significant example being the internet. We also began to realize that a great part of the value being created came from the sharing of knowledge and information. The ability to communicate information rapidly across the world and using digital technology to coordinate, facilitate, and increase efficiency was the driver for the conditions for our current global economy. A number of new roles arose from this shift, including project managers and strategic planners.

			4ir

			While we are still at the tail end of the Third Industrial Revolution, the conditions have already been created for the Fourth to emerge. This revolution was not sparked by radically new technological developments. Instead, the new technologies created during the Third Industrial Revolution are merging together to create an entirely new way for humans to interact with the world, knowledge, and even our own bodies.

			Even in an age of unpredictable change such as 4ir, as we’ll discuss later in the chapter, certain underlying forces consistently generate patterns of large-scale change that unfold over long periods of time and determine how economies and entire societies make decisions. In their book Understanding How the Future Unfolds, professors and authors Terence Tse and Mark Esposito call these patterns of change megatrends.4 To gain some insight into the future, we need to understand these megatrends. 

			Three megatrends that emerged from the Third Industrial Revolution are especially critical to understanding this next revolution. The first is technology and innovation—the rise of digital computing and a lightning-fast internet. 

			This led to the second megatrend—globalization. Consider our earlier example of the creation of a new mobile phone. As we’ve said, in the past, the goal was to create physical goods and scale in order to make more of them, and more efficiently, because that was the source of value. However, with the increase in communication technology, one of the consequences is that we now live in a more globalized world. This means that different regions and geographies of the world can trade much more easily than ever before.

			As a result, competition now comes from different countries. If you are Caterpillar or another established brand of heavy machinery, your competitors are now not only in America, but in Europe and China. In fact, according to the consulting company McKinsey5 as much as 53 percent of the world’s industrial machinery is now made in the Asia-Pacific region, up from just 28 percent in 1998. China and other Asian economies can make similar machinery for far less money, though often lower in quality. However, when customers can purchase three excavators from China for the price of one in America, they may take the trade-off in longevity of the product because three excavators will allow them to be far more productive in that time.

			This competition from low-cost economies, made possible by globalization, is one of the main reasons why there is very little value anymore in the production of physical goods.

			The third megatrend is a change in demographics because of increased mobility and consumption styles. These all contribute to the emergence of new models of creating value. 

			What follows are some of the major characteristics of the 4ir:

			New Technologies

			According to Professor Klaus Schwab, founder of the World Economic Forum and author of The Fourth Industrial Revolution and of Shaping the Future of the Fourth Industrial Revolution, the major technical developments in 4ir are a convergence of physical, digital, and biological technologies—and they are all evolving in parallel. 6 7

			The Third Industrial Revolution brought the digital element into play. As such, the relationship between the digital and the physical world is becoming something completely new and different. Cloud systems are more and more commonplace, and we now have the Internet of Things emerging and growing at a rapid rate. There are systems designed to collect massive amounts of data, exponentially increasing our knowledge base. We have new processors accelerating our computers, with machine learning and ai, allowing us to accumulate knowledge in ways we never could before.

			Cyber-Physical Systems

			When discussing how technological systems fuse with the digital world, Professor Schwab uses the term “cyber-physical systems.” A cyber-physical system is a digital technology or computing system which has a direct effect, connection, and interaction with the physical world.

			The digital developments take the shape of computer processors and algorithms that make it significantly easier to collect that data, analyze it, and make decisions. The physical developments have two components which are powered by new digital tech: physical sensors that let us gather data from the physical world and new technologies that affect the physical world, such as new materials, robots, and 3-d printing. Biotechnologies are the developments that affect biological life, including nanotechnology, the manipulation of particles on an incredibly small scale.

			All three of these spheres of technology are evolving and accelerating change for each other and together. The more they change, the more they affect each other. Moreover, we can now draw information from the physical world, take that knowledge and make it digital, process it digitally, and learn more from it to create further change in the physical world. This means that the potential for change is exponential, as we will discuss in chapter 4. 

			Evolving Supply and Demand

			According to Professor Schwab, these new technology-empowered cyber-physical systems are redesigning markets. When we analyse markets, we must look at both sides: the supply side and the demand side. What we see is that these new technologies are transforming the supply-side—the means of production and the ways companies can meet the needs of consumers. For example, it’s now possible to 3-d print a spare part at a client’s warehouse instead of manufacturing and transporting it. It makes the service faster, cheaper, and serves the customer better. 

			On the consumer side, we see that customers are substantially more engaged with what they do and what they choose. They have an expectation that their unique personal needs will be met, which means producers need to cater to more customized requests. In some instances, consumers become co-creators of value in platform systems like Airbnb and Uber. We will discuss how in chapter 5.

			All of this rapid change has led to a landscape and environment that has become increasingly turbulent—and somewhat frightening to navigate. Identifying the factors that make it so can help to assuage some of those fears. 

			Let’s take a closer look at the volatility, uncertainty, complexity, and ambiguity of this new world.

			vuca: Volatile, Uncertain, Complex, and Ambiguous

			Not only are things changing faster than ever before, but they are changing in more dramatic ways, and it’s difficult to discern where the next change is coming from.

			That rate of change is volatility—the breakneck speed at which all of these technologies are evolving, at which they are becoming more widespread globally, and at which societies embrace them. This change is not only faster, but also more dramatic, and it affects business in new and unexpected ways.

			Uncertainty means not knowing where change is coming from or what its effects will be. The only thing we can be certain of in today’s vuca environment is that there will be change. Not knowing where and how often leads senior managers to ignore change or assume that change will follow the same patterns as they’re used to. Both are dangerous attitudes. 

			Complexity refers to the interconnectedness created by digital technology. The benefit of the globalization of communication also entails that changes reverberate globally, with unpredictable ripple effects that resemble complete chaos.

			Finally, ambiguity refers to how difficult it is to see a clear cause-and-effect link between what happened and what will happen next. When it comes to new technologies, we don’t know what long-term ramifications they hold. Consider the work of improving human dna to defeat genetic cancers. Perhaps curing those diseases will lead to rapid overpopulation and eventual mass starvation. Or, perhaps this development will lead to decreased birth rates because once we know how long our offspring will live, we won’t feel the need to have so many. Then again, neither of these could be true, and the advancement could lead to some other totally unforeseen result.

			For a real-world example of these concepts, consider the financial crisis of 2008. It affected almost every country in the world—yet it began with a loan officer, in the branch of a bank somewhere in the us, that approved a loan for someone who truly couldn’t afford it. That scenario was compounded by a number of other loan officers doing the same thing, and before long, we were in the midst of a financial crisis that stretched halfway around the globe, largely due to the interconnectedness—or complexity—of the global financial system. While likely every reader of this book was affected by that crisis in one way or another, very few of us, even in hindsight, are watching what today’s loan officers in the us are doing. How can we? It’s too much to keep track of. How many similar things might be happening all over the world? 

			The only thing to be done is to accept that radical change is coming. Because of the interconnectedness of today’s business environment—because of its complexity, along with the other three elements of vuca, we won’t know where that change will come from, and whether or not it will be to our benefit or detriment. Regardless, we must accept and embrace this change. As we said in the introduction, change is not only a threat. It is also an incredible source of new opportunities. 

			But how do we prepare for a change that is unpredictable and out of our control?

			We must become antifragile.

			Antifragile

			In his book Antifragile,8 Nassim Taleb discusses this concept. Imagine you have a box, and in that box, you place a number of delicate glasses which you plan to send via parcel as a gift to someone. Because you don’t want the box to be handled too roughly—a metaphor for change and disruption—you place a “fragile” sticker on the outside. What if you filled that box with books instead? There would be no need for the warning sticker, because it wouldn’t matter how people handled the box. No damage would occur because the books are robust, where the glasses are fragile. 

			As we enter an age of increasing disruption and change, it is important to ask ourselves: What we would put in the box such that we would place a sticker on the outside that reads “Handle roughly?” What would we put inside to encourage people to shake that box as much as they want, knowing that the more disorder and disruption we put those objects through, the stronger they will become?

			Being robust is not enough. Something is only as robust as the disorder we can predict. If you can predict certain situations will occur, then it is possible to protect against those disruptions. However, what if the books that can be shaken caught on fire instead? What if they were dropped into a river? They would be destroyed. How do we create antifragility in the face of unknown disruptions? 

			One of my favourite examples is the Hydra, a terrifying mythical monster with multiple heads. The biggest disruption the creature can expect is when the hero arrives to save the day and lops off one of those heads. Any other monster would suffer defeat in such an instance—but not the Hydra. When the Hydra loses a head, two more grow in its place, making it stronger than before.

			Why do people go to the gym? Why do they put their bodies through unnecessary stress, burning calories they don’t need to burn, consuming energy they didn’t need to consume, and sweating? Though the experience is unpleasant, their bodies react to that stress, becoming healthier and stronger.

			Sometimes pursuing antifragility may seem unnecessarily painful or even counterintuitive.

			For example, what can you do to ensure a stable career?

			Change jobs every three years. Not the idea of stability you had in mind? By doing so, you put yourself through the stress, unpleasantness, and pressure of changing jobs, but simultaneously, you develop the ability to rapidly find new work and adapt to new professional contexts quickly. This way, when disorder hits—and it will—you will have already prepared to take advantage of it.

			How do you ensure your company remains successful through rapid changes in your industry?

			You should start making more mistakes. Again, not your idea of success? By constantly investing time and resources in trying new things—most of which will fail, because they are new and unknown—your company will learn what works. Let me reiterate: this way, when disorder hits—and it will—you will have already prepared to take advantage of it.

			In this increasingly vuca environment, is your business going to be fragile, like the disrupted companies you’ve seen before? You don’t want that. Are you going to be robust so that you’re indifferent and unaffected by the change? That’s an illusion. You can only be resistant to the change you see coming. Lehman Brothers was as robust as could be, yet they never knew what hit them. How could they have been—how will you become—vuca-proof?

			Doing so requires the various new technologies and methodologies we will cover together in this book, and clever is the framework that helps you think about how to move in this direction. 
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			When Tesla launched its first mass market car, the Model 3, they used an extremely advanced automated assembly line to fulfill their orders.1 The car was incredibly successful on the market and they experienced massive sales. They then encountered enormous problems because their automated facility couldn’t manufacture the car fast enough to deliver it to their customers. The system encountered several problems that forced Tesla to stop and reengineer production on multiple occasions.

			Other car manufacturers, like bmw and Mercedes, use automation and robots for certain stages of production like stamping, painting, and welding, all of which require accuracy and consistency. This is the work that machines are capable of doing better than humans. 

			However, in the final assembly stage, tens of thousands of parts and components have to be put together. At that point, assembling the car becomes a complex challenge—one that humans can handle quite well because they have the ability to solve those types of problems. Human beings have flexibility and the ability to improvise. Robots, as we know them today, are only able to keep doing the same tasks over and over again. 

			So, why did Tesla struggle?

			Because it tried to have the robots do everything. A photo of the factory floor at Tesla showed no human beings. Tesla over-automated the process and tried to use robots to perform tasks better suited for actual people. In the end, Elon Musk, the ceo, resolved to bring people back to the process. Tesla then quickly got back on track with production. 

			In the aftermath, Musk quipped on Twitter that, “humans are underrated.”

			The bottom line is that the future of business isn’t about replacing humans with robots. Yes, robots can increase productivity and reduce costs, but they can’t perfectly replace human beings altogether. A more realistic goal is a Collaborative Intelligence where robots do the repetitive work that doesn’t require the problem solving and innovation of which only human beings are currently capable. 

			Humans Plus Machines

			Machines are repetitive, predictable, and precise. They don’t often make mistakes. Some people use this logic to suggest that since humans are more likely to make mistakes, it would be sensible to replace them entirely with machines in the workplace. Machines simply do not have the competence to replace all human jobs. With our current technology, we can only successfully replace about 5 percent2 of human jobs and less than 50 percent of human tasks.3

			Consider, for example, the different aspects of a professor’s job. We prepare and give lectures, prepare and grade exams, give feedback, answer emails, and take attendance, among other things. Perhaps 30 percent of those tasks can be automated and performed at a high-quality level without supervision: taking attendance, grading exams, answering fairly simple questions, etc. The rest are still too complex for machines to master. What will most likely happen is that going forward, my job will no longer be completed by me alone—it will be performed by a team, and that team would be me and a machine. There are conceptual challenges that would need to be overcome, including how I as a professor would coordinate and collaborate with a machine, but the expected output would be that the two of us would perform the job better than either of us could do separately.

			At its core, the question of Collaborative Intelligence is how to combine human capabilities with technological capabilities in the most effective way rather than simply replacing one with the other. In the next chapter we will discuss the types of tasks for which machines are especially well-suited. In the context of this discussion, it is also important to point out that there is a third level of task—those that are entirely new to both humans and machines.

			Paul Daugherty and Jim Wilson, of the consulting company Accenture, address these three skillsets in their book Human + Machine. There is a set of skills where humans acquire superpowers by working with machines, and other skills where machines become super powered by collaborating with humans. 

			Humans train, explain, and sustain. In other words, they teach machines what to do and how to do it. They also have to understand how and why machines make certain decisions and finally analyze that information so that they can fix the machines and improve their processes over time to correct for change according to human values.

			What the machines allow humans to do is to amplify, interact, and embody. Amplification means that machines have the ability to provide humans with real-time data processed in a way that allows people to make much better decisions than they would without it. The concept of interaction is that machines let you command, control, and communicate with machines in a more intuitive manner, using things like voice control. Technology such as Siri and Cortana are examples. Embodiment can be exemplified by robot-surgery. A physician can control a mechanical arm to execute an exceedingly precise and difficult surgery that would be next to impossible to perform unassisted by the technology.

			I (and) Robot

			When talking about machines, I refer to any automatic system largely powered by ai. I cover this in detail in chapter 3. A specific type of machine, which naturally comes to mind as collaborators are robots.

			People have an image from the movies and pop culture of robots as futuristic androids or humanoids capable of human emotions and other incredible abilities, but robots don’t generally look like that. In popular culture, we refer to many items as robots that don’t qualify as such. A robot is a physical machine capable of complex autonomous behavior. A driverless car, for example, is a robot; it’s a physical piece of machinery that can make sophisticated and complex decisions by itself. A drone, on the other hand, is not a robot because it is controlled remotely by a human. In finance, a robo-advisor that makes investment decisions is not a robot. Yes, it can make complex decisions, but it has no physical component. 

			The truth is, we currently live with robots all around us. Roomba, the robot vacuum cleaner, makes complex navigational decisions on its own. A robotic arm in the Tesla factory works alongside humans to build cars.

			The Four Ds

			Due to their quality of excelling at a single task and their lack of sentiments, we most commonly use robots to execute the “Four D” tasks: those that are dull, dirty, dangerous, and dear.

			
					Dull: Tasks that are extremely repetitive in nature. They are boring, predictable, and easy for machines to learn. Often these jobs are manufacturing-related, such as screwing on bottle caps. 

					Dirty: Tasks that are unpleasant for humans, such as mining and cleaning sewers.

					Dangerous: Tasks where a human’s physical health or survival would be at stake, such as space exploration, identifying land mines, and defusing bombs. You often see these types of robots in war zones.

					Dear: Tasks that are expensive for humans to perform. Using a robot increases efficiency and reduces costs.

			

			It is great news that humans do not have to perform such tasks. 

			Humans Plus Humans 

			The core notion of Collaborative Intelligence—to combine different skillsets so that they jointly achieve what they can’t achieve separately—is not limited to humans collaborating with machines. Humans have broad ranges of skillsets that can be fruitfully combined to achieve improved performance.

			James Surowiecki popularized this notion in his book The Wisdom of Crowds, where he shows how large groups, where individuals involved don’t know one another and are scattered outside of an organization, can come together to solve a challenge or answer a question.4 There are specific characteristics that make crowds useful. Within an effective crowd, you will find a diverse group of people with different skills and experiences. They do not have a strict hierarchy and are able to self-organize as necessary.

			Even within companies, professionals from different functions, divisions, and cultures are increasingly brought to work together in temporary, cross-functional teams capable of rapidly solving very complex problems by leveraging their different skills. In their book Collaborative Intelligence, Dawna Markova and Angie McArthur explain in detail how to develop and manage the ability to “mind-share.”5

			Sadly, the smartest and most talented people cannot all work for your company. Most of them work elsewhere. Yet, this does not necessarily mean that you need to give up on their talent. The companies that dominate 4ir embrace open innovation. According to Professor Henry Chesbrough, this is a more distributed and participatory approach to innovation, where companies use external as well as internal ideas.6 In other words, organizations too can collaborate intelligently with other organizations.

			As discussed in the introduction, all these are crucial trends. Yet, there is more to them. They are all responses to a deeper driver: Collaborative Intelligence.

			Greater Than the Sum of Its Parts

			Combining intelligence doesn’t simply reflect the individual characteristics of those in a group, but other emergent properties as well. 

			The notion of “emergent properties” refers to the characteristics unique to aggregate systems. For example, water is made up of hydrogen and oxygen, but understanding all the properties of the elements hydrogen and oxygen won’t help you to fully understand the properties of water. When two hydrogen atoms and one oxygen atom are combined, they become something else entirely. In the same way, the human body is made up of more than 60 percent water, but we can’t use the properties of water to predict 60 percent of what humans’ bodies do.

			Emergent properties aren’t simply the characteristics that individuals bring to the table—they develop collectively, as well. You can take several talented soccer players and put them together on a team, yet you won’t necessarily have a team that consistently wins. The manner in which the group works together depends on a number of complex factors.

			Professor Thomas Malone7 and his team at mit conducted research on team performance and Collaborative Intelligence. They found that teams that displayed group intelligence showed high levels of social sensitivity, or emotional intelligence. This research points to groups becoming more intelligent when they work collaboratively. It is important to note that this has nothing to do with iq or individual expertise—these teams were respectful of one another and allowed people to take turns communicating and contributing. The positive group dynamics made it easier for different skills to combine and contribute to a joint outcome.

			As we discussed in the last chapter, our 4ir world is increasingly vuca: volatile, uncertain, complex, and ambiguous. Individuals don’t possess the awareness, knowledge, expertise, and skills to make sense of a vuca world on their own. However, combining multiple skillsets from different people and machines make it much easier for us to perceive, understand, and make decisions in a complex world.

			How do all these concepts of Collaborative Intelligence come together in practice?

			The Power of the Crowd 

			Consider the story of Jimmy Wales and Larry Sanger, the founders of what ultimately became Wikipedia. They started a project aiming to create an online encyclopedia in the late 1990s, when online forums were still a new and exciting technology. They saw that people were willing to contribute their knowledge online for the common good, so they used an online forum approach to create what they called Nupedia. 

			The idea was multi-faceted. First, they wanted to find experts with PhDs in their fields, assign them entries to write, have other experts review the content, then solicit professional editors to polish the articles. After that portion of the process was complete, the content was submitted to an administrator for final approval. The methodology was structured, rigorous, and linear, but early results were lacking. Only twelve entries were completed over the course of a year, at a cost of more than $250,000 in production and labor. With so much money spent and so little to show for it, the project looked to be doomed.

			Then, in the early 2000s, a new wave of sites called wikis began appearing on the internet. People could post information, or just their thoughts, as on a bulletin board. In a desperate attempt to save their project, Wales and Sanger created the wiki called Wikipedia. They did not seem to have high expectations when they invited participants on the wiki. In an email, Sanger wrote:8 “Humor me. Go there and add a little article. It will take all of five or ten minutes.” 

			Within a few months, a community of random internet contributors with no specific credentials and from a variety of backgrounds contributed whatever information they knew on a wide range of topics. Some even donated their editing and review skills. What they created is now the largest general reference site on the internet.

			Wikipedia became one of the greatest examples of how crowds create value and redefine entire industries. Prior to its development, whatever was found in print encyclopedias was generally a decade old because it took years to produce and edit a volume. That system was doomed to eventual obsolescence. In a less vuca age, physical reference volumes worked. However, next to no one would buy a print encyclopedia with all of the current technology available to find that same information. Thanks to the rapid pace at which our world moves, information from an expert even five years ago is inadequate and outdated in most fields of knowledge. 

			Wikipedia is an example of the power of the crowd. It also shows the power of combining crowds with computers into hybrid systems.

			Hybrid Systems

			Wikipedia also makes use of a hybrid system to refine its product. It employs bots to perform critical work that is quite time consuming for humans, such as verifying that content is not plagiarized. Doing this by hand would take decades, but for an algorithm, it is a fairly simple task to complete. A bot can compare what percentage of a text is like another text and flag it instantaneously, if necessary. Then, a human being can step in to make an informed decision. The combination of the crowd and the bots—a Collaborative Intelligence—reimagined the encyclopedia as we know it and created new value.

			There are many more examples of how crowds, humans, and computers collaboratively generate increasingly intelligent, hybrid systems.9

			Take, for example, a famous chess match in the late 1990s that pitched the Russian chess champion, Gary Kasparov, versus a crowd of 50,000 chess players around the world who connected via the internet and voted on which moves to make. Kasparov won, but he found the experience so profound that he later wrote a book dedicated to that single game of chess. He was quoted as saying, “the sheer number of ideas, the complexity, and the contribution it has made to chess make it the most important game ever played.”10 

			Kasparov was later to play yet another “most important game ever,” the one against an ibm computer known as Deep Blue. The crowd could not defeat the champion, but he wanted to test himself to see if a computer could. This was largely due to the fact that Kasparov knew that chess could be played in two distinct ways—as a creative endeavor, or as a rote computational power task. Computers play chess by surveying the board and then calculating an incredible number of contingencies and possible evolutions and developments of the game. For each of their moves, they calculate a statistical probability of winning. They continue those calculations until time runs out, and when it does, the computer makes the move that gives it the highest likelihood of winning. In this way, a machine can potentially out strategize a human. 

			Kasparov won the first match in 1996. Just one year later, Deep Blue had improved enough to defeat the human champion.

			In an article years later,11 Kasparov described a game where two solid but average chess players—not master players like himself—with a decent laptop played in a tournament and won against master chess players and super computers. They accomplished this by letting their quite average laptop make calculations that offered them a selection of move options based on massive data crunching that would have been impossible for them to complete without a machine’s help. The two players looked at that data, coordinated on the most promising move on the board and, depending on who they were playing against, executed that move. The humans contributed executive decision making and intuition. The machine handled the data analysis. Together they defeated everyone put in front of them.

			This is the core of Collaborative Intelligence—a combination that together creates an outcome that would otherwise be unimaginable, even by superior entities or experts.

			How then do we transfer this to the business world? 

			Business Applications for Collaborative Intelligence

			We know now that humans need to be assigned to tasks that require executive decision making, creative problem solving, and creativity. Machines should be assigned to activities that require consistency and predictability. 

			In between those poles are a set of tasks—the “missing middle”—that function best with a combination of human and machine work. The magic here happens when humans contribute their unique skills to machines, and machines give their unique skills to humans. In the Wikipedia example above, humans contributed their ingenuity and expertise, while machines contributed in the form of bots and algorithms that made complicated tasks simple.

			This symbiotic relationship between humans and machines gives rise to what we called “hybrid skills.” The emergence and proliferation of hybrid skills means that soon work will no longer be performed by individual humans, but in small teams of humans and robots. Our future coworkers will likely not be human, so the potential for human error will be diminished greatly. Yet, in his book Superminds, Professor Malone notes that not everything humans do will eventually be replaced by machines.12 Rather, an increasing number of tasks we perform will be improved by machines.

			This application of Collaborative Intelligence might drastically change the way we look at work and what it means to contribute. Technology can be used as a tool we manipulate—someone can make rules for a spreadsheet, press a button, and the computer does exactly what it is told. There is nothing new here. It’s effectively the same concept as using a farming tool or an abacus. Humans remain fully in charge.

			Yet, increasingly, technology can also act as an assistant or peer. As an assistant, it helps humans perform their tasks. As a peer, it does the work of an employee, with a human only intervening to solve more difficult issues.

			For example, imagine a traditional delivery warehouse. In it, a human would have a station, roam around the warehouse to collect items to fulfill an order, and then return to the station to assemble the package. Then, someone else would check the box to make sure the contents are accurate and load it into a delivery vehicle. Compare that process to that of an Amazon warehouse. There they have a fleet of robots called kiva that roam the warehouse. When they identify the correct shelf on which the item is located, they drive that shelf to a human. The human then easily picks and packs the correct item. In this process, the human never has to leave their station. The kiva robots are assistants.

			Additionally, instead of a human inspecting every single package, a machine weighs each box. If the weight is correct, the package can be shipped. If there is a weight discrepancy, the system flags the mistaken package. Here, the weighting system does the same job as a human did. It’s a peer. Humans only step in to handle the more complex situations. When a package is the wrong weight, they open it and troubleshoot.

			The difference in workflow at a traditional warehouse versus Amazon’s warehouse shows how we can transform the relationship between humans and machines, all the while increasing efficiency. The robot does the tedious searching and the heavy lifting, while the human does the more specific packing of items. All tasks are performed by hybrid teams of humans and machines.

			What is the relationship between humans and machines in this collaboration?

			Machines as Managers

			As just seen, machines are no longer mere tools in our hands. They are increasingly assistants that help us perform our tasks more effectively and even peers that can altogether replace us in some tasks. There is a fourth role—an additional relationship between humans and machines—and that is where the machine decides, and the human obeys. The simplest example is that of a traffic light. The machine turns the light red, and you know you have to stop. 

			Of course, this is now becoming much more advanced. When an automated system tells you what the right decision is to make, that begins to redefine the relationship between man and machine.

			Furthermore, it affects our understanding of what it means to be good at our jobs—to be a professional or an expert. This presents a major obstacle that you as a decision maker will have to face as you move into the 4ir because you will still have to coordinate and motivate human beings. When you put a human being in a team with a machine that tells the human to do something he doesn’t understand, the dynamics of that team will have to be managed. 

			We don’t know how to do that yet. There is no notion of leadership or team management that tells how to coordinate the human and the machine. I consider this the greatest leadership challenge moving forward.

			The Future of Collaborative Intelligence

			Collaborative Intelligence is not exclusively a human affair. The natural world is rich with examples we can learn from. For instance, an individual honeybee has very narrow intellectual capabilities, limitations on how far it can fly, and restrictions on what it can perceive and interpret. However, combine six hundred bees together, and their intelligence and capabilities increase. As a hive, they manage to coordinate and communicate to handle huge decisions, such as leaving one location and establishing a new hive elsewhere. 

			When selecting a location for a new colony, honeybees face a life-or-death decision. Research by Tomas Seeley at Cornell University explains how bees often choose the best available spot for the new hive.13 After searching a thirty-square-mile area, scout bees bring information about dozens of potential sites back to the swarm for consideration. Each site is evaluated for factors that include safety from predators, insulation for winter, ventilation for summer, and storage capacity for honey. Using body vibrations, the scout bees form a real-time swarm where they express preferences for various sites based on those factors. Through negotiation among the signals, the hive reaches a decision—and they make the optimal decision 80 percent of the time. 

			There is no indecision. No opinion is given more weight than another. Even though individual bees are quite unintelligent by any standard definition, a hive of bees share individually collected information and aggregates it into something far greater than the sum of its parts. Humans aren’t quite as skilled as that yet, but there are many new techniques and methods to organize people’s individual skills into a sort of “hive mind.” 

			A system called unu recruited people without any previous experience picking Oscar winners and asked them to predict the winners of the Academy Awards. The system pitted this group of novices against a panel of movie experts. The non-competent individuals voted together as a group and chose six out of fifteen Oscar winners correctly. The group of movie experts chose nine out of fifteen picks correctly, meaning they were better at this task as a collective. unu then employed the “swarm approach,” where instead of everyone simply voting, they had the chance to persuade each other of their reasoning for making each Oscar pick. With the swarm approach, the non-competent group outperformed the experts by correctly picking eleven of the fifteen Oscar selections.

			Some believe that ai will eventually boost humanity to a stage where we will be able to make decisions not individually, but as if we were one collective body or hive. There is also the idea that people are moving toward a singularity where all minds are connected and coordinated by some artificial intelligence. We would all contribute our own intelligence and skills, making it possible for us to achieve things humans would never individually achieve, even with the use of machines. 

			This is a heady concept, and even a bit frightening for some to consider. We can’t know for sure when (or if) this next step in Collaborative Intelligence will occur. Yet, the more uncertain and ambiguous our ecosystem, the more our success depends on intelligent collaborations with individuals and machines that have a broad range of different skills.

			Questions 

			
					How often do you look beyond your internal experts for a solution to an existing problem?

					When was the last time your company collaborated with a competitor to solve a common problem?

					Where does your company engage with the crowd?

					What tasks in your workplace are repetitive, predictable, boring, or dangerous?

					What new products or services could you create by combining the reliability of machines with human skills?

					How frequently do people work alongside colleagues from different departments? 
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			I have a godson named Giovanni. When he was a year and a half old, I remember spending a whole afternoon with him. He would point at random places or things and utter one of two simple words—“Ma” or “Mu.” To be honest, initially it sounded quite strange to me. 

			However, as I spent more time with him, I realized there was a logic to it.

			Whenever Giovanni pointed at an animal, whether that animal was a toy, a print on his T-shirt, or a poster; whether it was a rooster, a horse, a cow, or a sheep; no matter what the animal, he called it “Ma.” If he saw any vehicle, be it a toy airplane or a real boat, he called it “Mu.”

			I found it fascinating that he had this concept that all the animals had something in common—regardless of whether they were real animals, photos, or toys. Even though he was unable to speak beyond those two vocalizations, he identified that they had the commonality of being animals. The same held true for vehicles.

			For a child, doing this is apparently quite easy, even before he can speak intelligibly. However, training ai to do the same is at present an impossibly hard task. Using the example of my godson and the animals, you would have to list an exceedingly large number of features that all of the animals have in common, irrespective of whether they are print, stuffed toys, or real animals. To explicitly list all of the features that all animals have in common—features that would allow a child to identify and differentiate them as “Ma” or “Mu”—would be an impossible task for a human, and therefore would be impossible to give those instructions to a computer.

			One reason for this is that we are simply not aware of what these features are. It would take us years to list all the features that make us aware of what a real boat, a toy airplane, and a motorbike printed on a T-shirt have in common. Even in 2019 there is no ai, to my knowledge, that can do the things my then eighteen-month-old godson could do without any training whatsoever.

			In some ways, it’s quite counterintuitive. We talk about ai in an almost fearful way, intimidated by the incredible feats it can and supposedly will accomplish, yet it is still unable to match the capabilities of a child who can’t yet speak.

			Artificial Versus Human Intelligence

			When we speak about ai, we speak about algorithms, or automatic systems that make decisions or perform actions.1 These algorithms use data as input and process it to generate outputs that appear to be intelligent by human standards. Note that the critical word there is appear.

			Let’s see what they look like.

			Nowadays, Google is one of the recognized kings of ai. One of their most popular services, Google Translate, allows you to type almost anything into their site and Google will recognize the language you are using and provide a translation into virtually any other language. Considering the speed at which this machine can translate, the intelligence of the system is apparent. Yet, is it genuinely intelligent?

			There are two ways to create a technology with capabilities as robust as those of Google Translate. One is to sit down and have humans painstakingly code all possible translations into all possible languages. This task would take thousands, perhaps millions, of years. That is to say that it’s beyond the reach of any human being or organization. The second, and significantly more efficient way, is to program a computer system to learn how to translate by itself. 

			This idea—that the system can learn and improve on its own, what is called Machine Learning—is the core of ai as we conceptualize it today.

			What Are Learning Systems?

			Algorithms can autonomously identify the common traits of certain entities and recognize that all of the manifestations of these entities have the same traits or features in common.

			Said another way: if you train an algorithm to recognize dogs, the algorithm identifies all of the characteristics that are typical of dogs and they determine what these characteristics are, even though the humans are not aware of them. Once they have been identified, these traits become an algorithm, which means that every time you show the algorithm input such as a photo of a dog, the algorithm will generate the output of a tag that says, “This is a dog.” It creates a statistical correlation between the features that we coded for. 

			The same thing occurs in all of the applications of ai, from language translation to recognition of voice commands. It associates a certain input and its characteristics to a certain output or tag—in this case, a dog. For a child of eighteen months, this is innate—it is a natural ability that they develop and that expands rapidly to include such detail that it would be impossible—at least currently—for a computer to emulate.

			These algorithms are examples of narrow ai because they have learned how to perform a single task. An algorithm can learn to translate a French sentence into Chinese or Swahili, but it cannot understand the very same sentence if it is spoken. That requires an entirely different algorithm. Neither algorithm has any understanding of what it means to be French or Chinese. They don’t comprehend the content of the sentence it translated. For example, if the sentence is about the smell of a madeleine cookie, ai has no concept of what a smell is or what a madeleine is. It certainly cannot draw on childhood memories triggered by the smell. In fact, it doesn’t know what a memory or a childhood is.

			Such a complex mesh of associated meanings and the ability to connect written and spoken words with elements of the broader culture are essential components of human intelligence. While Google Translate appears intelligent, it’s not—at least not in any meaningful way. This is why I don’t like to talk about Artificial Intelligence, and I prefer Learning Systems.

			How do these systems learn?

			Learning Like a Machine

			There are three major approaches to Learning Systems: supervised learning, unsupervised learning, and reinforcement learning. Figure 2 represents them.

			Supervised learning

			Supervised learning involves showing an algorithm hundreds of thousands of examples of something accompanied by a human-generated description. For example, we could show an algorithm thousands of images of a dog and tag each with the word “dog.” Eventually, the machine learns that certain combinations of characteristics in those images are statistically associated with the word “dog.” Now, when we show that same machine a new photo of a dog, it can identify the animal correctly because certain attributes of the picture lead it to believe that it is probably a dog.
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			Figure 2.

			Remember: the machine doesn’t have any idea what a dog is. There are photos online of blueberry muffins that look remarkably like puppies, with the blueberries carefully positioned in a similar pattern to that of a dog’s nose and eyes. A human can see the similarity but has no problem immediately telling the difference between a dog and a muffin. Yet, for a computer, this is a very difficult task. They can easily confuse muffins2 and puppies if they look similar enough. If a system were to completely dispense of humans and only use this type of intelligence, you might find it serving you a puppy for breakfast by accident!

			Again, these systems have no actual intelligence in a conventional sense. They are talented at learning statistical correlations between data. The more data they have, the better they can make decisions. This same supervised learning is how Gmail distinguishes between spam and desired emails. The algorithm has learned over millions of examples that emails with certain content or coming from certain senders are systematically flagged as spam or moved to trash without being opened. Hence, undesired emails no longer pop up in your inbox, but are automatically sent to the trash. Unfortunately, because these systems do not understand actual meaning, an important email may occasionally end up in spam. However, as these systems are fed more and more examples, they become increasingly accurate. This is authentic learning.

			Unsupervised learning

			In unsupervised learning, no tag is provided to the algorithm. You only feed it large amounts of data. The system then processes that data on its own and identifies patterns within it where even humans cannot. It’s a technique often used in marketing because it is possible to take spending habits, preferences, and other behaviors and give them to the algorithm. The algorithm then creates a cluster of consumers who have certain characteristics in common that would have been unidentifiable by a human. Humans focus on demographics and income because those are the most obvious data sets—but they are not necessarily the most relevant to marketing efforts. Unsupervised learning, in this case, solves for that problem.

			Autonomous vehicles can also learn. Again, there are two ways to train their Learning Systems. One method is to give them detailed instructions about what to do in the presence of certain situations—if there is an object within ten meters, then brake. Listing in detail all of the possible contingencies that are necessary in order for this vehicle to drive safely would, again, take thousands of years and it is a task we as humans are unable to accomplish. 

			However, we can give the algorithm all of the data points about the behavior of human driving. Instead of understanding and learning the rules of driving, the systems become quite good at predicting what a human would do in a given circumstance. We don’t have to tell them what to do or why—we only show them how it’s done. Then they figure out their own rules. In other words, autonomous vehicles and the systems that regulate them are being developed by showing them extraordinarily large amounts of examples that allow them to best replicate the same behaviors according to their own understanding of the scenarios.

			Reinforcement learning

			A variant of unsupervised learning is reinforcement learning. It means that you specify the rules of the game and a standard of successful performance, and then let the algorithm learn on its own how to succeed, by trial and error. A very famous example of this is AlphaGo, developed by Google’s DeepMind to master the ancient game of Go, a strategy game vastly more complex than chess. AlphaGo played millions of games against itself, until it learnt the best strategy to win each game. Nobody had taught it how to do so.

			The result? In 2016 it defeated Lee Sedol, the world champion at the time and widely considered one of the most talented human players ever. In 2017, a new version of the algorithm, AlphaZero, trained itself to a superhuman level of playing in just twenty-four hours. It also learnt how to defeat any opponent in chess and shogi (Japanese chess).

			The power of this technique is that it is independent from the large amounts of data required to train other algorithms. Consequently, it also needs less computational power. This approach to Machine Learning is fast growing, but it is still secondary relative to supervised and unsupervised learning.

			While applications of reinforcement learning to complex games capture the headlines, it is now being deployed to less mundane tasks, such as controlling robots, optimizing traffic lights systems to minimize traffic, and perfecting personalized product recommendations.

			Deep learning

			As we increasingly rely on algorithms that can learn on their own, one of the techniques used to improve their performance is deep learning. Deep learning algorithms analyze features of data sets one at a time, developing deeper and deeper layers of analysis, hence the name. This technique can be applied to each of the three learning styles described above.

			If I show the picture of a puppy to a deep learning algorithm, it will analyze a feature at a time. It starts with the first layer, perhaps color. Based on the prevalent color, the algorithm determines the probability of it being a puppy. The next layer will perhaps be the presence of a certain shape (i.e., perhaps a shape similar to an eye or a puppy nose) and associate probability with that, the next layer may be texture (i.e., does it look furry?), and so on. 

			Deep learning is inspired by human neural structures, which are organized in layers. So, many of its applications are called neural networks. If ai imitates the structure of the human brain, you may be tempted to conclude that it is intelligent after all. 

			Not so fast.

			It’s Not Intelligent, but It Learns

			Let’s turn back to the case of Google Translate. The system had to learn how to consistently translate among many languages. To accomplish this goal, the system needed to see hundreds of variations of each sentence and hundreds of variations of the correct translation to learn the statistical association between the two. A three-year-old can learn to translate a sentence between French and Chinese after hearing it just a few times, but the algorithm needs to see it many more times to make a reliable connection. The fact that the system needs a statistical model to calculate the probability of a correct sentence translation means, in this respect, the system is not actually intelligent by human standards.

			While ai as we know it is not really intelligent, it is a genuine and meaningful example of learning. Learning for life-forms means a change in behavior following an experience. This is precisely what algorithms do. When they receive more data, their performance becomes more accurate. 

			The Turing Test

			Also known as the imitation game, the Turing Test was developed in the 1950s by Alan Turing. The test poses the following question: if you were in a room and communicating simultaneously with two entities in different rooms, such that you could not see them, would you be able to tell, based on their responses, which one of them is a person and which one is actually a machine?

			If you are unable to differentiate the level of the responses as human or machine, the machine has passed the Turing Test. How a human answers this question has become standard in determining the effectiveness of artificial intelligence.

			Big Data

			Since the most common Learning Systems can only learn by having a large number of examples, their performance is dependent on the amount of data available. Today, we are collecting more data than ever about people and the world around us. All this data is becoming more accessible due to our increased ability to capture, store, and analyze it in real time, and these Learning Systems need enormous amounts of data in order to be trained to develop an association between an input and an output. 

			While the term is ubiquitous, the exact meaning of Big Data is not obvious. Of course, ‘big’ refers to the amount of data we have access to. This amount is actually tiny by comparison with the data we will have access to in only a few years. Besides, there are other features that make Big Data more than just large amounts of data. As Professors Erik Brynjolfsson and Andrew McAfee discuss in their book The Second Machine Age, Big Data is defined by four Vs.3

			Volume

			An estimated 90 percent of all data stored worldwide has been collected in the last two years. This isn’t because we weren’t collecting data previously—it’s because we now know how to collect more data, faster. In the next couple of years, we will collect more data than we previously have in all of human history. By some estimates, a company like Walmart gathers data equivalent to half a billion filing cabinets worth of text every hour.

			Velocity

			Velocity refers to the speed at which data is generated, and, consequently, the speed at which you need to analyze and respond to it. For example, an airplane might have three or four hundred sensors collecting a constant flow of data on its operations during a flight. Even an experienced engineer wouldn’t be able to process all that information in a timely manner.

			Variety

			The various data points we collect are different from one another. For example, if someone were to track me exclusively, they would have access to my geolocation information from my gps, financial data about my spending habits, social data from social media, data on which websites I visit and how often, audio captures, text messages, and closed-circuit surveillance videos. All this information is far too different in format to be analyzed with any one simple technique.

			Veracity

			The last V is veracity, or the accuracy of information. Not all data is trustworthy, so it’s important to know what data is truthful and reliable. This creates an entirely new level of challenges in the analysis of big data. 

			The magnitude of this data makes it such that it cannot be processed through the normal means that we’re familiar with so that we can extract valuable information from it. As a human, if you read a text or you receive an invoice, your brain would analyze it with certain frameworks or models and then you would make decisions based on those contexts. We cannot do the same with Big Data because of the volume, speed, and variety at which we receive that information make our existing frameworks unfit for such tasks. This is the domain of Learning Systems. 

			According to the mit Sloan Management Review,4 the convergence of machine learning techniques and big data “has emerged as the single most important development that is shaping the future of how firms drive business value from their data and analytics capabilities.”

			How does data power Learning Systems? 

			Data is the New Oil—and Even More

			A few years ago, I remember talking with an executive of Zopa, the world’s first peer-to-peer lending platform. When I tried to be clever and ask about the strategies of new competitors in the financial industry, he quickly corrected me: 

			“We are not a financial company. We are a Big Data analytics company, capturing value in the financial sector.” 

			It was a truly eye-opening reply. It taught me that data is not only a bundle of information. It is an input for new forms of value creation. It is a new type of fuel that powers the 4ir. In other words, data is the new oil. 

			Data must be extracted, processed, valued, and traded in its own unique way—just like rigs extract oil and pipelines carry it to plants to refine so that consumers can use it for energy. Indeed, there are new businesses models built solely around data collection and exploitation, operated by new “oil companies” of sorts. 

			Yet, data also differs greatly from oil. For one, it isn’t fungible, which means that each data point is unique. A barrel of oil is a barrel of oil is a barrel of oil—but with data, a piece of information about my spending habits last month is not replaceable with a piece of data about someone else’s monthly spending habits. In addition, while oil is finite and scarce, the supply of data is limited only by our capacity to capture and store it. If I burn a barrel of oil, no one else can burn that same barrel. The same doesn’t apply to data—once it’s used, it can be used again. In fact, it can be copied, pasted, and sold to someone else. By combining data with other data, you create additional data that may be even more valuable. The more you use it, the more of it you have, and the more valuable it becomes. 

			Imagine a barrel of oil that, when you set it aflame, doesn’t burn. Instead, new oil gushes out of it. That’s data. 

			In order to take advantage of the data that powers these business models, companies must have a system in place. They have to be aware of the value of data and then implement methodologies to systematically gather it. They then need to have a strategy to transform all of this data into valuable information. Learning Systems have the unique ability to take the information that you do have and generate the information you don’t. They take the data, analyze it, and then extract meaning from this data that lets you make better decisions than you would have without it. 

			Netflix

			Netflix utilizes this to great effect. The company observes the content you have watched and liked, the movies you stopped watching, the moments when you fast-forward or rewind—this is data to them. They gather it, analyze it, and extract information about the content you enjoy. Using that data, they automatically adjust additional information—such as other content that you’d have a high probability of watching. In other words, each user enjoys a uniquely customized Netflix experience.

			This customization is based on large amounts of data, because they don’t just aggregate information from you as an individual user. They analyze all of the content consumed by all users. They make a prediction so to speak, but they also manage to create information about the probability of what you’d like that would be impossible to accumulate without Learning Systems.

			In 20135, Netflix stated that “there are thirty-three million different versions of Netflix.” At the time, they had thirty-three million subscribers. 

			As Netflix now has 150 million6 subscribers, one would imagine it offers 150 million different versions. That would overlook the observation that data shows7 “different viewing behavior depending on the day of the week, the time of the day, the device, and sometimes even the location.” Moreover, they constantly test different recommendations to different users, in order to gauge which one works best. This means that Netflix now has more versions of itself than it has subscribers.8

			They also leverage the information to plan and produce new content. The world-famous series “House of Cards” was developed on the basis of viewers’ ratings. The theme, the lead actor, and the director had already been validated by millions of users.9 

			How can you leverage Learning Systems to generate business value from data?

			Classification, Prediction, and Generation

			In its raw form, data has no value. It’s completely dependent on analysis and interpretation to create value. There are three types of tasks that make data meaningful and so, valuable.

			For example, when I see my wife, I recognize her in an instant. I cannot tell you how exactly I know she is my wife by seeing her face. I can’t tell you about the multiple data points stored in my memory that match what I observe with my eyes, which are my sensors. I have an unaware system to process visual data and classify it as “wife.” Various types of Learning Systems can achieve the same result. An example is in anti-spam filters, as mentioned above. When a person sends you an email with certain characteristics, the system classifies it as unwelcomed and sends it to spam. With the same principle, an algorithm can detect anomalies in a product by analyzing its features and classifying it as faulty, which is incredibly useful for manufacturing and quality control.

			Another valuable use of data is prediction. For example, I’ve learnt over time that my wife loves to receive colorful flowers as a surprise gift and red roses on special occasions. So, I can predict her reactions next time I bring her a bouquet. Learning Systems can do the same, in a much more advanced way. This can be used to discover the features of existing customers and predict who are the people most likely to become new customers, using certain patterns of behavior. In addition, by analyzing data sets that have occurred in the past, an algorithm can predict the next data point in a series. This gives us the ability to predict what’s coming next. Google does this by auto-completing text that we type into a search box based on keywords we use. Prediction also allows for continuous estimations, such as predicting how heavy traffic on a server will be during a given period. By estimating the amount of energy consumption and heat generated, the algorithm can tell the server how fast the fans need to spin to keep the machine cool.

			An extension of this idea comes in the shape of a third task: generation. This is, in many ways, the most interesting, because when this phenomenon occurs, it appears as though the machines have become creative. The trait of creativity is deeply associated with humans and is one of the characteristics associated with intelligence. Because of this, when a machine appears to create independently, people conjure visions of malevolent computers taking over the world. 

			That said, based on data pulled from past events, an algorithm can create an entirely new data point. These kinds of algorithms are capable of writing articles from scratch based on what they’ve learned from other, similar articles. They can even compose music, create videos, write speeches, and create missing points in a series, such as in dna sequencing. If an algorithm is trained with a large number of cat photos, the algorithm can then create a new image that looks like a cat but does not come from an actual real cat.10 It might even be a non-existent species.

			The generative properties of Learning Systems can also benefit optimization processes. Based on certain classifications and predictions, and the number of available inputs, an algorithm will recommend certain behaviors. Take for example the way Uber utilizes Google Maps to tell their drivers where to go. It is based on the starting point combined with real time data about the traffic, road closures, and accidents, along with the final destination. With all of that information, it calculates the most optimal route for the driver to follow. Sometimes it is a route that has never been taken before.

			The End Goal: Natural Language Processing

			One of the major goals for improving Learning Systems involves a human’s ability to communicate with machines in a more fluid manner. Natural Language Processing, or nlp, is a computer’s ability to understand the way humans communicate in natural, written, or spoken language, as opposed to computer language, or code.

			To perform nlp, a program needs to do three things. 

			First, it must interpret the meaning of a sentence. It accomplishes this task via a deep learning algorithm that classifies different bits of sound. The program doesn’t process the entire sentence, but rather processes sequences of different wavelengths to predict the meaning of a word. 

			It then decodes the relationship between these pieces and associates it with certain tags that have been identified before in a supervised learning process. 

			Lastly, it generates a meaningful reply, which is converted into natural sounding speech or actions. Many people are familiar with Siri, Cortana, or Alexa—all systems of ai that already use nlp with good results. 

			The most promising short-term use of this tech has taken the shape of chatbots. You may encounter a chatbot when interacting with a company’s customer service center online. Interestingly enough, you may not know if you are talking to a bot or a human. You may even begin the conversation with a bot and be switched to a human once the conversation becomes more involved. Ideally, the chatbot can understand natural human typing rather than the person needing to type in a way that the bot can understand. This tech is also useful for machine-generated translations and conversational searches, which is what Cortana and Alexa already accomplish.

			Applications of Learning Systems

			There is an increasing amount of interest and investment in Learning Systems, but most companies don’t yet understand how to properly leverage the technology because they don’t have a full understanding of how it operates and, perhaps more importantly, its limitations. The functions and applications of Learning Systems are generated from statistical correlations between data points gathered from big data. In other words, these systems don’t understand anything they do. Instead, they’re simply performing applications of statistical methods developed for certain types of data. 

			As we discussed, this technology is useful for tasks involving classification, prediction, and generation. The first challenge is having the right data and choosing the right algorithm for the task at hand. Therefore, the right data needs to be processed correctly—an often complicated and expensive task. If you give the learning system wrong, incomplete, or biased data, this bias or incompleteness will be replicated forever and reinforced over time, or, as data scientists summarize the concept: “Garbage in, garbage out.” 

			With the right data and algorithms, what can a company do? According to Thomas Davenport of Babson College and Rajeev Ronanki of Deloitte Consulting,11 there are three broad types of applications. 

			
					Robotic Process Automation. The simplest application consists of software imitating repetitive human activities. For example, they can process the incoming orders from clients, sending the corresponding requests to relevant departments, verify that the correct payment has been received, issue an invoice, activate a service, and authorize customer support; they can transfer information from a source (e.g., an email or a form) to a database or across databases; or they can generate periodic reports based on stored data and highlight areas for intervention or extrapolate trends. Since these are software without any physical component, as discussed above, they are not really “robotic” processes and, since the systems are programmed to repeat a task without any learning, they are barely intelligent. Nonetheless, time-consuming activities can be performed automatically without supervision and with fewer mistakes. Therefore, these systems generate quick returns on investments.
 

					Cognitive Insight. These are Learning Systems that detect consistent patterns in large amounts of data and improve over time, which we discussed above. For example, it can fine-tune the targeting of digital ads or it can predict what a customer will probably like based on the previous purchase behavior of the customer and of other customers who are similar in some relevant characteristics.
 

					Cognitive Engagement. The most advanced, and least common, applications offer complex support to humans, using nlp chatbots. For example, they can respond to customers in their native language, offering technical support, issuing new passwords, or accepting the request to block a credit card and issuing a new one.

			

			Considering the range of capabilities and applications of Learning Systems, it is not surprising that they have been embraced across industries and across corporate functions. In fact, there are now thousands of successful case studies,12 with stellar outcomes.

			A New York dealership of the iconic American motorbike Harley Davidson13 improved sales by 750 percent in a week and lead generation by almost 3,000 percent in three months. The Spanish energy company Repsol is targeting an increased margin of 30 cents14 on each barrel of refined oil. Dubai Airport, the world’s busiest for international travel, reduced passenger wait time by 30 percent per year15 since introducing a new real-time data processing system. These are examples of companies whose results have dramatically improved by intelligently deploying Learning Systems. 

			Others run business models that are not simply improved, but whose value proposition is essentially based on Learning Systems. For example, the Colombian last-mile delivery startup Kiwibot16 operates a fleet of semi-autonomous food delivery vehicles. It is already serving a dozen college campuses in the United States. The Chinese financial services provider and the world’s largest fintech company Ant Finance17 uses Learning Systems “in almost every corner” of its business model. For example, it launched a new screen insurance targeted at young female customers who like to wear tight jeans, after learning that they have their smartphone screens replaced more frequently than other demographics. It developed an automatic insurance claim system based on image recognition that lets clients file a claim by simply uploading a photo taken with their smartphone. It also improved operational efficiency in asset management by 70 percent,18 while reducing costs by 50 percent, and increasing three-fold the sums invested by returning customers. In fact, rather than a financial company, it is really an ai company creating and capturing value in financial services. As market conditions in China are changing, it is poised to shift to tech services.19

			What do all these and thousands more similar examples mean for you and your company?

			This Is the End of Your Industry

			Think about Uber. What industry does it operate in? Transport or food delivery? Is Tesla a car maker or an energy storage company? Does Airbnb operate in hospitality or experiences? Is LinkedIn a recruitment or a training company? If you answered “both” to these questions, it’s clear that these emerging companies no longer define their business model according to their supposed industry.

			Did you know that Facebook is now also becoming a payment company?20 That Amazon earns 10 percent of its revenues from cloud computing21 solutions? That Google is investing heavily in healthcare?22 These companies identify new opportunities where their ability to leverage data creates unique value to customers.

			The data most companies collect is in excess of their immediate needs. Once such excess data becomes available, however, it can and will be used to create even more value. In doing so, the notion of value creation upstages that of industry. 

			This is not only the end of your industry. It is the end of the notion of an industry.

			Research by McKinsey23 on the business impact of data analytics reveals that one-third of ceos worry about cross-sector dynamics. Many are specifically concerned that “companies from other industries have clearer insight into their customers than they do.”

			As one of the most influential venture capitalists in Silicon Valley, Marc Andreesen, once wrote:24 “Software is eating the world. In the future every company will be a software company.” When he wrote this, in 2011, it was a prediction. In the Fourth Industrial Revolution, it is reality.25 The examples above show that Netflix is not a media or entertainment company. It is a data analytics company; whose core services are customization and recommendation.26

			As usual, this is not only a threat, but an opportunity. For example, the law firm Fasken has developed, in house, an ai-powered software to automate legal tasks, such as proofreading legal documents and searching for precedents. The software works so well that Fasken recently launched a spinoff to sell it to other law firms.27 Companies in other industries are now doing the same.

			So, if you woke up today thinking that you work in finance, retail, or manufacturing, I recommend you go to sleep tonight thinking that you work in a software company, operating in the broad field of transforming data into value. To do so successfully, you must embrace Learning Systems.

			Ultimately, Learning Systems are a general-purpose technology,28 or a new method to produce and innovate that creates a paradigm shift across industries. Other examples of similar technologies are steam power, electricity, and the computer—which prompted the previous industrial revolutions. They have different uses, can be applied to many different fields, and trigger many spillover effects. In the next chapter, we will discuss some of these emerging and fast expanding technologies.

			Questions 

			
					What are some areas where your company could benefit from rapidly classifying new data into relevant categories?

					What are some tasks where being able to make more accurate, faster predictions would give you an edge?

					Do you have enough high-quality, accurate data to train an algorithm so that the classification and prediction tasks it performs are sufficiently accurate?

					How could you increase the amount of real-time, reliable data you collect and use?

					Are you worried that one of your competitors might develop a solution based on a Learning System? What solution? 

					Are you worried that a company from a different industry might develop such a solution?
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			One of the world’s most valuable brands until the 1990s, and with a strong grasp on the photography market worldwide, Kodak filed for bankruptcy in 2012.1 While the company survived, they now operate at a significantly reduced capacity compared to their heyday. 

			What happened?

			Kodak was driven out of business by the rise of digital photography. The ironic part of this story is that most of the patents and technology required for digital photography were filed, and are still owned, by the company. In short, Kodak invented digital photography, only to be driven out of business by its own invention.2

			Is this even possible?

			In the 1970s, Steven Sasson, an engineer at Kodak, and his team invented the first digital camera. The machine was the size of a microwave and took twenty-three seconds to take a single black and white photo. Its resolution was a mere 0.01 megapixels, which was really poor. The photos were stored on cassette, as they were the standard technology for recording digital data. This meant you had to put it in a cassette recorder, connect that recorder to a $5,000 computer, and then connect to a television screen, all to view a 0.01-megapixel black and white photo. Obviously, this technology was not appealing to consumers. 

			After years of working on improving the digital technology, the team had increased the resolution several times, and the improvement was substantial. Even then, the starting point of the technology was so low that the level of improvement was practically undetectable. If you have a 0.01-megapixel resolution and you double it, it only becomes 0.02—doubling it twice more only takes you to 0.08. Each doubling took years of research and investment. So, it appeared as though the technology was not going to make strides for several decades. 

			Knowing what we do today, we can say that this was a massive mistake—so much so that “the Kodak moment” is now short for any cautionary tale of sudden disruption. 

			How could Kodak have missed what was coming?

			Until the late 1990s, Kodak held a very pessimistic outlook on demand for digital cameras.3 It also did not want to take away any market share from analogic photography. So, with other traditional photography products selling so well, Kodak decided this technology was not worth pursuing further. 

			The Impact of Technological Improvement

			My parents are both physicians. In the 1990s, they used to spend a significant amount of time volunteering in Africa, raising funds to support hospitals and donating medicines. During their time working there, they also traveled the continent. They returned from one such trip extremely excited because they had taken photos of a unique event—it was raining in the Namib, a desert where it only rained every thirty years or so—and they had captured it on film. They took the film to be developed—and the place that processed the film accidentally destroyed it, losing the pictures forever. What a disappointment! Even when films were not ruined, in the 1990s getting photos developed cost time and money. Once the photos were developed, they could only be shown in person to the people nearby. If my parents wanted anyone else to see their photos, they would have had to obtain further copies and mail them to friends.

			The whole process has changed, and it’s not just about the technology itself. Now, if my parents were in the desert while it was raining, they could take multiple photos, apply a variety of different filters to make the pictures look perfect. They could identify the photo as being taken by them, in a certain location on a certain day and time, and share it with anyone on the planet. They could also make sure that people only see it once and then destroy it if they so desired. 

			All of this now is possible in seconds, and for free.

			The change and the speed at which these things change now is such that it defies imagination. The way it occurred in the digital photography realm is an excellent example of what we now call Exponential Technologies. Simply put, Exponential Technologies are those that are improving not at a constant, but at an accelerating speed.

			Exponential Growth

			The phenomenon of exponential growth was initially described by Gordon Moore,4 one of the founders of Intel. Moore noticed that in the early 1960s, computer processors doubled their computing power while becoming half as big and half as expensive every eighteen to twenty-four months. He pointed out this phenomenon in what is now called Moore’s Law, a concept we mentioned earlier in the book.

			At the time, Moore believed this would only continue for a few more years. Instead, it has been happening for decades now. Technology has continued roughly doubling in performance and halving in size and cost.5 

			Ray Kurzweil, the director of engineering at Google and a co-founder of the think tank Singularity University, recognized that Moore’s law applies not only to processors but to all digital technologies. He thus extended it and called the new law The Law of Accelerating Returns.6 In short, Kurzweil says that the performance and capacity of any information-enabled technology progresses at a predictable, exponential rate, across the three dimensions of performance, size, and cost. 

			Figure 3 compares the linear pattern of an analogic technology—think fuel efficiency as mentioned in the introduction—to the exponential trajectory of digital technologies.

			This speed of growth is hard for the human brain to truly comprehend, and therefore it’s difficult to account for when making strategic decisions. Kurzweil broke it down, however, by examining what Exponential Technologies have in common. They all go through six stages of development: digitization, deceptive growth, disruptive growth, dematerialization, demonetization, and democratization. Recognizing these stages can help you identify technologies that are at the tipping point for exponential growth and use that knowledge to build your business strategy.
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			Figure 3. 

			Digitization

			The first stage is digitization. Digitization happens when a physical product or process is transformed into software or code. When a new technology becomes information-enabled, it goes into a trajectory of exponential growth. When Sasson created the digital camera, as clunky as it was, he set this process in motion. 

			Deceptive Growth

			Once Kodak began the process of digitization, digital photography began improving in every dimension. Initially, the digital camera weighed three kilograms, was very slow, and had a poor resolution. Soon it became faster, cheaper, and the resolution improved. However, because their starting point was so poor, the exponential rate did not appear remarkable enough to warrant investments. Kodak could not see the emerging exponential pattern. This stage of growth is “deceptive.”

			Disruptive Growth

			Disruptive growth comes seemingly out of nowhere. For years, Kodak concentrated on traditional cameras, which were steadily growing and improving over time. The demand for digital cameras was small at first, because the technology was simply not on par with what traditional cameras could do, and Kodak predicted it would remain a niche for many years.

			As a result, the company was blindsided when the demand for digital cameras suddenly exploded. Digital technology had been slowly improving until it reached the tipping point where the technology was good enough to justify the cost. For digital cameras, this happened in the mid-1990s when the quality finally approached one megapixel. Suddenly, it created competition with the established analogic technology. 

			There is a critical point between deceptive and disruptive growth. When the digital technology becomes good enough to be comparable to the analogic one, the analog technology is doomed, because at that point, the difference in speed of improvements accelerates. Traditional technologies keep growing, but at a linear rate. Indeed, traditional photography kept getting better, but there was a point when the exponential growth of digital equaled it in performance and, shortly after, vastly improved and outcompeted it.

			Analog technologies survive as niche products for amateurs. People still listen to vinyl records and take photos with film cameras, but neither are the technical standard any longer. 

			Dematerialization

			After this happened, the whole system of technology changed. Not only did the higher resolution photos get cheaper, but the size of the technology continued to decrease. The physics of the value creation changed because the core of the value creation moved to a piece of software with almost no physical component. This is the stage of dematerialization.

			Because software has no material component, value creation is increasingly disconnected from physical manifestation. The smartphone in your pocket now holds a telephone, a flashlight, a radio, a calculator, a few high-resolution cameras, a music player, and a gps. All of this technology occupied a whole room in 1980—and some of it was simply unavailable to consumers. Think about the gps. In 1980 it was a tall antenna to be found only in a military compound—it was a military-grade technology then. Now, once again, it’s so tiny you can’t see it and it’s so cheap it comes with the smartphone.

			Demonetization 

			Indeed, with software being replicated so cheaply and limitlessly, the price of technology drops to almost zero. Making additional copies of a physical item is expensive. If manufacturing a smartphone costs $100, manufacturing two costs $200, and so on. With large numbers of smartphones, there will be some savings thanks to economies of scale. However, the cost can never approach zero, because physical production requires facilities, labor, utilities, raw materials, logistics…and these are not free. On the other hand, every additional identical copy of a software is created instantaneously—and free. 

			The average smartphone nowadays packs technology so advanced that, in the 1980s, the same technology would have cost $1 million!7 Most of us barely notice, because it’s now so cheap. Digital cameras, the technology that brought Kodak to its knees, don’t even truly exist as standalone objects anymore. They are still available for sale but are increasingly reserved for niche users. Why buy a separate camera when several of increasingly high quality now come with your smartphone?

			Democratization

			Democratization is the last stage, where almost everyone in society has access to the technology due to the demonetization and affordability of the product. Digital cameras are not luxury items anymore. Thanks to the democratization of the technology, it’s almost standard and broadly possessed. 

			There are currently almost eight billion8 mobile phone subscriptions worldwide, more than one per person on the planet! The figure should not suggest that everybody has a mobile phone. Unfortunately, there is still a large gap between rich and progressive countries like the uae, where residents own on average more than two mobile phones each, and less advanced ones, like Congo drc,9 where there is only one mobile phone per four residents. These are not all smartphones. Yet, soon 40 percent10 of the world population will have a smartphone, albeit with the same gap between countries.

			What does this mean for your business? 

			Bellwethers

			You have no option but to stay ahead of the curve on Exponential Technologies.

			Digital technologies improve and expand at an accelerating pace, such that the companies that depend on old technologies go out of business very quickly—too quickly for laggards to catch up. We’ve seen this pattern happen time and time again in the music, video, and telephone industries, among others.

			So, be on the lookout for the tipping point when technology reaches the critical state where it’s good enough to replace the pre-existing analogic technology. This is a slow and subtle process, so most people don’t see it coming and fail to prepare. They have already been desensitized over the long years of hype and unfulfilled promises.

			Part of locating and recognizing deceptive growth comes from looking at which goods and services are in the process of being digitized—or, even better, what has not yet been digitized and could be. Recognizing it early on allows companies the chance to not just project but to own the change. Kodak nearly accomplished this, but mistakenly believed that technology improvement and adoption rate would keep at the ongoing deceptive growth pace.

			This was not only Kodak’s mistake. One of the world’s most reputable consulting companies, McKinsey had reportedly11 made a similar mistake in 1980. When the phone company at&t asked McKinsey to forecast the number of cellphone users by the year 2000, the answer was: nine hundred thousand. So, at&t decided against costly investments in the new technology—which, incidentally, it had invented. 

			By the year 2000, the actual number of cellphone users was 109 million. As seen, the figure is now higher than the world population.

			at&t and Kodak serve as cautionary tales for failing to understand Exponential Technologies. As discussed before, however, improved technology is only the first step. When many people carry such advanced technology in their back pockets, new business models become possible. Then entire industries are redesigned. Then the whole world changes.

			It took less than forty years to put $1 million worth of 1980 technology in most people’s pockets. Yet, thanks to exponential improvements, putting the equivalent amount of today’s technology in most people’s pockets will take much less—less than fifteen years.

			Just imagine what becomes possible then. 

			It is this speed of change that businesses need to be aware of in order to capitalize on opportunities. If most people have this technology at their fingertips in fifteen years and your company isn’t prepared for it, you will be, for all intents and purposes, an old company—outdated because you didn’t keep up with the technology.

			Yet, the excitement for a new technology may not be a good enough reason for you to jump on the bandwagon. Investments in early technologies are expensive and often fail. 

			How can you time your entry smartly?

			Indicators of Disruption

			Gideon Gartner, the founder of the it advisory firm Gartner Group, conceptualized a cycle the describes the lifecycle of hype around new technology. 
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			Figure 4 shows the hype cycle.12 According to Gartner, at the beginning, a new technology’s quality and visibility are low. Only researchers and technology fanatics are aware of it during the Technology Trigger stage. As early proof-of-concept demonstrations receive attention and early investments start to flow in, there is a rapid growth in visibility—too rapid, relative to the advancement of the technology. This is the stage Gartner calls Inflated Expectations. For example, for years, the media has been hyping the 3-d printer as an advancement in manufacturing technology that will change the landscape of the industry. Many people have heard about this technology, and their expectations have been inflated far beyond—at least at the time of writing this book—what the technology is in fact capable of.

			As experiments in the new technology keep failing and implementation lags, interest quickly wanes. To be sure, the technology keeps improving at a deceptively exponential rate. Yet, the public becomes disillusioned, disbelieving the tech will ever benefit them. As a result, visibility decreases quickly as people move on to the next shiny thing. For example, between 2013 and 2014, when Google launched the first set of smart glasses with augmented reality (ar) features, it was all the rage13 among the technology gurus and influencers of Silicon Valley. Yet, the glasses still had a buggy performance14 and raised severe privacy15 concerns. Soon they were proclaimed dead. Less than a year after launch, Google stopped selling them.

			Or did it?

			After a hiatus, Google pivoted the glasses to industrial applications. Most people have not heard about this. They still think that Google Glass folded. This is the stage Gartner calls the Trough of Disillusionment, when the technology keeps progressing, but receives very little attention—after failing to deliver against unrealistic, Inflated Expectations.

			Yet, as the technology becomes better understood, second and third generation improvements are released. Applications become viable and they are rolled out to productive use. This is where Google Glasses presently are. They have dozens of applications across the value chain, from product development to after-sale services, and across industries, from healthcare to manufacturing. Companies such as Boeing, dhl, and General Electric are using them. This stage is called Slope of Enlightenment. For digital technologies, this stage tends to overlap with the beginning of Disruptive Growth.

			Finally, the technology becomes reliable. Multiple providers release differentiated offerings, mainstream adoption starts, and the market continues to grow. The technology reaches a Plateau of Productivity. Yet, by now it no longer attracts much attention, as it’s been around long enough to have exhausted its novelty. 

			Eventually, the technology begins to mature to the tipping point between deceptive and disruptive growth. This is when visibility increases again, with all the same inflated claims. 

			So, when should you enter the game?

			According to the chairman of X-Prize Foundation and co-founder of Singularity University, Peter Diamandis, and the author Steven Kotler, there is a simple and elegant way to identify this key moment of transition between deceptive and disruptive growth. In their book Bold, they suggest it’s when the technology is no longer exclusive to geeks but available to entrepreneurs and the public. Three-dimensional printing, ai, and cybersecurity are already in this disruptive growth stage and are already successfully reimagining entire industries. 

			New Techs on the Block

			Considering how fast digital technologies emerge and evolve, I was very lucky to be introduced to them at what at the time was considered a very young age. My father has always been a proponent of investing in new technologies and knowledge. So, he bought me my first personal computer when I was five years old. The screen had only two colors—light green and dark green, and it was, quite frankly, awful. Any time I wanted to do anything with it, I had to type in a number of odd lines to give the computer a command. In order to give this command, however, I first had to navigate the directory of where different software and content were organized within the computer so that I could give a certain set of orders to get the computer to perform. As user-unfriendly as that was, it was even less convenient for people to interact with computers in the time prior to the early home machines. Users then were required to use punch cards to interface with the digital world.

			Of course, this would improve. In the 1980s, Apple developed an operating system with a graphical interface and the mouse. Suddenly, instead of typing long lines of code, you could grab a piece of plastic with your hand, drag it around your desk, and control the arrow moving around on your screen.

			Most of you would consider this absolutely normal now—second nature and intuitive. It feels natural to you because you have already done it for an extended period of time. For some of you, it’s the only way you’ve ever known how to interact with a computer. The truth is that it is not intuitive. When my mother tried to learn how to use a computer, it took her a few classes to use a mouse. In order to do so, she held the mouse with her right hand, then held on to her right wrist with her left hand and moved her left arm to get the right arm to move the mouse. When the arrow on the screen reached the right spot, she lifted both hands and carefully clicked on the mouse button with her right index finger. Unfortunately, this often resulted in the mouse moving, and the arrow opening the wrong file. All this is not to ridicule my mother’s efforts. She’s a highly trained and successful (now retired) medical doctor. It’s to show how unintuitive and unfriendly this technology could be. Indeed, already this method of interaction is almost obsolete. Most of us use laptops with more intuitive trackpads, and even those are on their way out.

			Luckily for her, my mother leapfrogged the mouse and the trackpad, and jumped straight into the new generation. Most of us now are familiar with the idea of a multi-touchscreen, on a mobile phone or tablet, to interact with technology. You’d be surprised at how quickly she can now bring order to our family chat on WhatsApp.

			All of these interfaces have one thing in common—they are two-dimensional (2d). Increasingly, that method of interaction is disappearing and a new one is emerging that is more immersive and conversational.

			Augmented, Virtual, and Mixed Reality

			Augmented reality (ar), virtual reality (vr), and mixed reality (mr) transform the 2-d interface into a three-dimensional (3-d) one where you are fully immersed in digital data, to allow you to interact with it in a more intuitive and natural way.16 

			As a result, your cognitive load is reduced. For example, if you’re consulting information on a map or the 2-d screen of a gps, your brain has to make an effort to translate that information into something that happens in the 3-d world. It requires some skill and effort, and we still make mistakes, as you know well if you’ve ever made a wrong turn while trying to decipher Google Maps. With a 3-d interface, we will soon have an ar windshield where the glass itself would have an arrow saying, “Turn here.” This would significantly reduce the effort necessary to interact with the digital world and translate its information into better decisions in the real world. 

			Google Glass is an example of ar. ar is an interface where you perceive the physical reality of your location at that point in time, with some digital data overlaid on this reality. The digital data is present, but it does not interfere with your perception of the environment.

			In mr, the data are responsive to the environment. For example, you could have a digital animal that hides behind a real-world tree—think Pokémon Go. Your interface would recognize the tree and be able to place the creature behind it to create a surprise or something that needs to be found. This creates a system where you still experience your physical reality at your location and in your time, but the digital data interacts with it.

			Naturally then, vr is such that you no longer perceive your reality—the physical reality of where you are at that time of day. You are completely surrounded by a virtual experience.

			These technologies hold an important strategic value17 for companies. Because they reduce the cognitive load, they allow humans to do more, and faster—to use data in real time. Imagine working as a chef and being able to have your glasses tell you that the oven has reached a certain temperature and that the chicken inside it is cooked—and then being able to look at that oven and telling it through the glasses to switch off. How much more efficient of a chef could you be with those capabilities?

			A related technology, accelerating the progress of immersive computing are voice-controlled assistants, such as Siri and Alexa. The visual portion is fast approaching. On its heels will be improved sound experiences that will further transform the relationship between the physical and the digital world, and our place in it. If these technologies continue to grow at this speed, they will rapidly become the next mainstream computing platform.

			Pervasive Computing

			Unlike my old pc, which operated in isolation, we now have an expansive network of smart connected devices. According to the late Mark Weiser, who first coined the term, ubiquitous, or pervasive computing captures a generation shift in computing. First there were large mainframes, each shared by many users. The current generation are personal computers and devices, each accessed by an individual user. The third generation are computers that fade into the background of our lives. “The most profound technologies are those that disappear,”18 wrote Weiser.

			Pervasive computers take on a further meaning because they are not only hidden. They are also connected, forming what we call the Internet of Things (IoT)19 or, more ambitiously and perhaps more fittingly, the Internet of Everything. 

			As for other Exponential Technologies, processors, sensors, and connectivity are becoming better and cheaper at an accelerating pace. We’ve already mentioned the rapid drop in cost of computational power. Sensor prices have dropped by over 50 percent20 in ten years and we expect one trillion21 to be connected by 2020. With 5g, the new generation mobile connectivity standard, the speed of connection is expected to improve one hundred times22 relative to 4g and its cost will become “essentially free”23 in the near future. 

			A noticeable trend in this area has been the expansion of cloud computing. This amounts to an inexpensive service of centralized processors and storage, accessed remotely. For example, when you give a command to Siri or Cortana, your voice is processed by a computer hosted very far away. No matter how fast the computer, the increasing amount of data and the distance it needs to travel causes some delay, or latency. Despite the increasing performance of 5g,24 the next trend is towards edge computing,25 or computing done at the source of the data. In other words, the cloud is no longer remote, but distributed.

			Billions of wearable and portable devices, vehicles, home appliances, city infrastructures, and industrial machinery are already connected. This ever-expanding network of smart connected devices makes information available anywhere. A critical novelty is that information is no longer stored in private databases, but it is increasingly shared in public networks. A prominent example is the blockchain,26 which is a decentralized database, shared across a network of computers, where stored information is continuously verified and reconciled, making it very hard to modify without authorization. In this way, digital assets can be transferred without the need for a trusted third party. Entire value chains and business models across dozens of industries are being redesigned.27

			These smart connected devices are deeply transforming business models28 and competition,29 making it possible to create, deliver, and capture value. Pervasive computing is empowering new ways to generate revenues through products and services that incorporate accurate, real-time information. It also allows substantial efficiencies and cost savings.30

			3-d Printing

			It used to be that to create a physical product, you would take a piece of a material and remove parts from it—you take a piece of wood and carve it and shape it into the tool you so desired. In manufacturing, a big technological shift was industrial stamping. You first created a sheet metal and then pressed or cut it into the desired shape. Another advance was injection molding. Here you created a mold, poured a liquid into it, solidified it, and removed it. With both techniques, you would then polish and take any excess material away.

			Thanks to advances in chemistry and digital technologies, we can perform additive manufacturing or 3-d printing.31 Instead of removing material, we add. We start with a blank slate and slowly accumulate what is needed to build the item or tool. This is done by melting the material, printing the object, and allowing it to solidify. The technology is advancing rapidly, already being able to use materials other than plastic to print, including metals, and even organic tissue. It is possible to print bone and skin for reconstruction. Organ printing is not far from the realm of possibility. 

			Three-dimensional printing is transforming manufacturing. The potential of this technology is immense. Three-dimensional printers can create extremely complex structures of mixed materials and they allow customization and on-demand production fast and at scale, substantially reducing the need for inventory. Moreover, for some applications, it only employs 10 percent32 of the raw materials necessary for traditional processes.

			From a business perspective, again you must consider what will happen when this technology is available to a large segment of the population at a reasonable price. It means that the value will no longer sit with the physical component of a good—that it will increasingly sit with the digital portion of it. If a customer wants a new mug, instead of going to the store to buy one, she will download the design of a mug she likes and print it in the living room. When that becomes mainstream, every industry that is involved in physical goods will be radically transformed. 

			Biotechnology

			Another technology impacting the physical world affects organic matter itself. Biotechnology refers to the concept of using organisms or some other sort of living system to create new products. For example, certain algae and fungi have been developed to transform waste into fuel.33 It is also quite common to use biometric information instead of passwords. Yet more interesting, however, is that we are increasingly transferring physical, biological data into digital data, which sends it into exponential growth. 

			For example, the sequencing of the human genome (dna),34 completed in 2003, marked a milestone in healthcare. It proved a formidable challenge, that took thirteen years and cost $2.7 billion. Yet, a mere fifteen years later, sequencing an individual’s dna takes only a few hours and costs about $1,000.35 At this point, having been familiarized with several Exponential Technologies, this should not come as a surprise. This level of understanding of our dna is rapidly making possible precision medicine, or an approach to treating disease that is sensitive to each individual genetic profile. Another application of this new knowledge is intervening on dna itself to modify it. This is possible through a gene-editing technique based on a type of dna sequence called crispr (or Clustered Regularly Interspaced Shorty Palindromic repeats).

			One novel phenomenon is insertables.36 Similar to a microchip for your pets, insertables are implants the size of a grain of rice that are placed in the body. They allow you to use near-field communications—or ncf, which is what we use for contactless payments—to do such things as unlocking your door or paying for something simply by scanning your hand near a sensor. There are implants that allow humans to know their directional orientation—north, south, east, or west, at all times. There are insertables that are small magnets designed to go under our fingertips that let us perceive magnetic fields. There are antennae that can be implanted directly into the skull to allow colorblind people to perceive color correctly, and even detect infrared. There is a liquid that can be injected into your eyes to allow you to see in the dark. 

			These biological technologies are not without some strong ethical resistances, which might slow down their progress. However, as a business leader, you need to be aware of their exponential growth and trajectory.

			All Together Now

			When these Exponential Technologies break into the mainstream, they will change the world. Professor Albert Segars37 predicts that each of these technologies individually will “fundamentally [change] the way we work and consume (commerce), our well-being (health), our intellectual evolution (learning), and the natural world around us (environment).” He also observes that, while it may still be possible to analyze them as separate technologies, they are rapidly converging. What does it mean?

			Let’s consider healthcare. 

			Sensors might collect a continuous flow of data from everyone. This data could be stored in a blockchain, to be always truthful and accessible on-demand. It could be also anonymously analyzed, through Learning Systems, to uncover subtle patterns. These patterns could recommend therapeutic interventions, customized for each individual patient’s genetic profile. Custom-designed drugs could then be 3-d printed at the patient’s house. This series of technological improvements will transform the industry and its business models. Yet more, it will redefine our human experience, for example, of what it means to be ill. In fact, with sufficient data and predictive accuracy, we may not even fall ill ever again. The cycle would then continue. Sensors would share information on how patients respond to treatments. Algorithms might design new molecules and drugs at a fraction of the cost of current medical research. This way, patients will lead healthier and longer lives. This will arguably be possible at a negligible cost and so become available to everyone.

			It is hard to imagine how the world will look like when most of humanity is healthy. Even if we could imagine it, such a scenario would be very limited. Similar processes will ensure equivalent outcomes in other domains. What will the world look like when everyone is not only healthy, but also has excellent education, free transportation, access to food and water, and unlimited energy? It will be an age of almost utopian abundance38 and prosperity.

			If you miss out on one of these technological advances, it will be quite difficult to catch up, as the speed at which they change is so rapid. The convergence of better data, better algorithms, better computation power, better storage, and better interfaces will drive forward the next waves of technological development. This, in turn, will unleash a new wave of innovations,39 new business models, and new lifestyles. Therefore, it’s so important to stay at the forefront of these emerging technologies.

			In the next chapter, we will discuss an old business model, which has been completely revamped thanks to Exponential Technologies. 

			Questions 

			
					What product or service your company makes is still dependent on physical components? How could it be digitized?

					What is the digital technology that was supposed to transform your industry, but has not shown concrete results yet?

					What expensive product or service would profoundly change the world if it became widely available and affordable?

					What technological application reserved for researchers and fanatics is presently becoming available to less sophisticated users?

					How would the lives and needs of your customers change if they had access to $1 million worth of the most advanced technology of today? 
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			In 1996, I went to Boston to study English. While there, I opened my first email account. I did so because I wanted to be able to post my comments on the wall of the internet site of my favorite football team and the email was required for the registration. It felt quite cool—that is, until I realized that I didn’t know anyone else with an email account I could write to. The technology had very limited value to me at the time. A few weeks later, my best friend Filippo, who was also studying English in Boston, opened his own account in order to register with the language school. Suddenly, I could email another person.

			The value for the user of an email account is the ability to connect to someone else. Hence, if I have an email and no one else I know has it, it is absolutely worthless. After my best friend created his account, I now had a connection, which created immediate value. 

			A few weeks later, Filippo and I returned to Italy. Another friend opened his own email account when his family’s business launched an internet site. Over the next school year, a dozen of my friends and acquaintances, for various reasons of their own, created email accounts. Every time they did so, the value of email for me grew.

			There are two interesting facts to consider here. First, Filippo opened his account for his own reasons, completely independent of me. Even then, by doing so, he created value for me. The other fact is that when the next common friend joined, he created two connections—one between him and Filippo, and one with me. When another friend joined, he created three new connections and so on, with each new member creating increasing numbers of new connections and, therefore, value. This scales very rapidly as we discuss below. Just imagine, if a million users are present, adding a single new user creates one million new connections.

			In economics, we call these two interesting facts externalities and network effects. An externality is a side effect of a decision made by someone else. They can be positive or negative. My friend’s decision was a positive externality, because it created an advantage to me. This brings us to the network effect, according to which as the number of users grows, the value created increases exponentially. (See the Box on Metcalfe’s Law for the logic behind this).

			Metcalfe’s Law

			Total number of connections = 
{(Number of users – 1) x Number of users}/2 

			Every user connects to everybody else. So, the number of connections is number of users multiplied by the number of users. Of course, users don’t connect to themselves (hence, the minus one in the formula). The total is divided by two because otherwise each connection would be counted twice. 

			When the number becomes large enough, the “minus one” becomes negligible and n x (n-1) becomes n2/2, which is another exponential formula. So, the number of connections in a network grows exponentially as new users are added.

			What this all means is that the number of connections in a network grows exponentially as the number of users grows. So the value of the network grows by adding new users, without a proportional increase in cost. 

			There are many businesses taking advantage of this phenomenon. Social media platforms, like Facebook, are an obvious example. Users are drawn by the presence of their family and friends, rather than just by the features of the platform. Google has tried for years to wrestle market share in this lucrative market. They launched Circles, then Google+.1 Both folded.

			Why? Couldn’t Google launch a good social media platform? 

			Of course it could, and it arguably did. But it didn’t matter. Users didn’t care about the platform features. They cared about interacting with family and friends—and they were already on Facebook. This is not to suggest that only one social media platform can exist. More modestly, for the platforms whose main value proposition is connecting users, one platform will most likely dominate for given target audiences. Several platforms have been successful at attracting and coordinating specific users, depending on their purpose or demographics.

			For example, LinkedIn is the leader in professional social networking. Twitter is for rapid communications. YouTube offers video capabilities. Instagram and Snapchat are especially popular with teenagers2 and millennials. The Chinese platform TikTok/Douyin attracts a yet younger audience.3 vk is the most popular social media platform for Russian speakers, as WeChat and Tencent qq are for Chinese speakers.

			The Rise of the Platform Businesses

			These network externalities have massive consequences for the way companies operate and have opened the door for a profoundly different business model to come to the forefront.

			In their book Platform Revolution,4 Geoffrey Parker, Marshall Van Alstyne, and Sangeet Choudary call traditional companies “pipeline” companies because their model works in that manner. In one end go the inputs—capital, human resources, raw materials, etc. The company works its magic, and out the other end of the pipe comes a service or product that is available to the market. Nearly all the costs to the company are at the entrance to the pipe, and all the revenue is at the exit. They traditionally succeed by achieving economies of scale, while defending themselves against competition. Most companies are built this way and use this type of production model, as shown in Figure 5a. 

			Now, we are seeing more and more platform businesses that operate completely differently from the traditional pipeline model. These businesses create the space for a network of users to interact with each other. You can see this in Figure 5b. 

			For example, Airbnb created a space where landlords can list their apartments for rent and tourists can rent them. When a tourist rents an apartment, he decides that using the landlord’s property is worth more to him than the money. On the other hand, the landlord decides that the money is worth more to her than using the property. So, some value is created for both parties to the transaction. This is the core of any market exchange. Yet, Airbnb does not engage in any such transaction. It facilitates the value-creating transactions among users—hence the notion of Value Facilitation.
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			Figure 5a (top). Figure 5b (bottom).

			This business model isn’t new by any means. 

			In Matchmakers, David Evans and Richard Schmalensee mention the examples of the emporion on Athens docks circa 300 bc and trade fairs in Renaissance Europe.5 They existed to facilitate the exchanges between merchants, investors, and shipowners. A modern-day equivalent is a shopping mall. The only reason malls can rent out shopfronts for such exorbitant prices is because the operators of those storefronts know that shoppers go to the mall to shop because the experience of buying from multiple shops in one trip is made easier. Therefore, a mall’s value is completely dependent on its ability to attract many shoppers and the right types of shops to make them more attractive to consumers. 

			That’s a platform: a business model that creates value by facilitating relations and exchanges among a network of users. In other words, they exploit the externalities and network effects discussed above.

			Network Effects

			When more people join a platform, they create value for everybody else. It doesn’t cost much for a company to add someone to a system, but it adds significant value. So, these effects can be extremely powerful. However, if the underlying network doesn’t grow at the same speed, the addition of more users creates bottlenecks—a negative externality. 

			The Bitcoin blockchain is a perfect example of what Value Facilitation looks like now. Bitcoin becomes more valuable when more people choose to use it. The more people that use it, the more businesses choose to accept it as a currency, and the easier it is for people to send and receive money. However, because of the way Bitcoin was designed, when too many people use it, the transactions become slow and backlogged. So, the more people that use Bitcoin, the more valuable it becomes, but the slower the service becomes.

			Network effects can be direct or indirect. When someone joins a network, it creates more viable options for each current member, making the network more attractive. This, in turn, makes more people want to join. Again, Airbnb is a good example of such a dynamic.

			Airbnb benefits from the pure direct effect, which states the more people there are on the network, the more attractive it becomes. The more tourists join, for example, the higher the chance for landlords to rent out their place. The more landlords join, the likelier that a tourist finds a desirable property. This is a reinforcing mechanism or a positive feedback loop. 

			Airbnb has also benefitted from some indirect network effects. When I lived in London in 2015, I had a beautiful apartment in Notting Hill. It was quite expensive, and I was planning to travel the entire summer. I thought I might try to rent it out on Airbnb, but there was one problem—it would require me to return to London to clean up after each guest and hand the keys off to the next guest. Obviously, this was not ideal. 

			Nowadays there are dozens of companies that solve this problem in the largest cities of the world by managing apartments on the platform on behalf of the landlords. For a fee, their agents do all the heavy lifting of posting photos, pricing, handing off keys, and cleaning up. This happens separately from the Airbnb website, and these companies are not directly affiliated with the platform. 

			Once Airbnb’s network reached a certain size, it became interesting for agencies to make this type of service available. They, in turn, make Airbnb a more attractive service for would-be landlords. The complementary service indirectly increases the value of the network, drawing more users to the original platform.

			Types of Platform Businesses

			Platform businesses can be classified based on how many different types of users transact on them. The simplest form is the one-sided platform. All users have similar expectations and preferences. For example, the value in a telephone is not in the telephone itself but in the interesting things that I say to the person I speak to or hear from. The value is in the connection with someone else. In most communication systems like the telephone, but also the fax machine, and later email, every user wants largely the same thing—effective, cheap, fast, quality communication. 

			Platforms become more interesting when they connect different types of users. 

			Two-sided Platforms

			Two-sided platforms—those that involve two different kinds of users—have been very successful. Uber has riders and drivers. Airbnb has apartment owners and tourists. Facebook and Google connect advertisers with internet users. The business model of Apple’s App Store also replicates this logic. The App Store makes it easy for a smartphone owner to buy software from an app developer, and in turn makes it easy for the app developer to sell it to the end user. What Apple does is make this connection easy—for a fee. Whenever you purchase an app, Apple takes a percentage of that fee. The more people use an iPhone, the more it becomes enticing for app developers to make their software available to that audience, and vice versa—the more apps that become available, the more interesting it is for consumers to own an iPhone.

			The more you grow one side of the network, the more you create value for the other side.

			Each of these users, however, has their own needs and expectations that sometimes conflict. Uber drivers want to have as many riders as possible in their network, because it gives them the opportunity to accept more rides. On the other hand, riders want to have as few active riders as possible, because that means there will always be a car available for them when they need one. Riders want to have as many drivers as possible to increase the likelihood of getting picked up quickly, while drivers want fewer drivers out there so there is less competition. 

			Managing a business of this type brings new issues and big decisions with it. Which side should the business prioritize? What features can they develop to assist each side, and how will those features affect the evolution of the network?

			When you book an Uber, you tell the app where you are planning to go. However, Uber does not disclose this information to the driver until after they pick you up. Drivers would love to have this information because a short ride isn’t going to be a high fare. They may consider such a trip a waste of time. However, a ride from the city center of London to Gatwick Airport is a very expensive ride that drivers would love to accept. If the driver had that knowledge, they may choose to skip certain riders in favor of others, which would ultimately damage the service. By not revealing that information, Uber is favoring its passengers over their drivers. 

			Another interesting feature in Uber’s model is the ratings of passengers and drivers. If the rating of the driver gets too low, Uber blocks the app for the driver. Uber does this for the sake of passengers to ensure the quality of their experience. There are other apps that appear identical to Uber, except that the emphasis is predominantly on the drivers. One such company is called Careem.

			Started in Dubai, Careem was designed to attract and retain drivers by creating stable employment and revenue for them. They focus heavily on training and giving them opportunities to have well-paid and respectable occupations in a region where being a driver is a low-paid, low-status profession. In wealthy countries like Saudi Arabia, Qatar, and the uae, most drivers are foreigners from poorer countries. They don’t have an attractive lifestyle and they’re not very proud of their job. They perform their duties and send their money home, often living in fairly poor conditions.

			One of the first things Careem did was call their drivers “Captains.” This immediately changed their external and internal perception. By conversing with drivers who work for both Uber and Careem, I’ve listened time and again to anecdotes of how passengers from Careem are friendlier and more respectful to them.

			Careem also provided Captains with excellent training with the mission of making their drivers into happy workers. They provide them with a stable income that is changing the trajectory of these individuals’ lives. This is especially important in the countries where the Captains are locals, because it elevates their status within their social network and community.

			So even two seemingly identical platform business models can specialize in providing a unique value proposition to one user type rather than the other.

			Multi-Sided Platforms

			Some businesses have even more types of users—a dynamic that, of course, leads to more complications. For example, Microsoft Windows offers a platform for hardware makers, software developers, and users. YouTube has content creators, viewers, and advertisers. Advertisers want to have many content creators, many viewers, but few other advertisers. Viewers want to have no advertisers, many content creators, and may be indifferent to the number of viewers as long as they don’t slow down the experience. Content creators want to have lots of advertisers, lots of viewers, and fewer content creators. YouTube must strike a balance somewhere to facilitate value creation in the meeting point between the users.

			Alibaba manages multiple platforms, both B2B or B2C, targeted at Chinese or international users. Each platform can specialize to offer the features required by each pair of users, to support user growth and therefore accelerate direct network effects. Alibaba also launched a number of complementary services, like the payment service Alipay and the marketing service Alimama, to accelerate indirect network effects.

			Platform Secrets 

			The value of a platform and its ability to compete ultimately depend on the size of its network. Hence, most of the platforms pursue a fast growth strategy (we’ll discuss this in greater detail in chapter 8). Julian Birkinshaw6 of London Business School calls this a ‘turnstile logic’ to protecting their business. The more users join a platform, the harder it is for competitors to challenge its business model.

			Interestingly, as the network size increases, the cost of attracting new users does not. In fact, it may even decrease, as more potential users hear about the platform through word of mouth or are invited by existing users. This way, it is possible for platforms to grow in value relatively cheaply and incredibly fast.

			For example, Jack Ma and his team launched the trading platform Alibaba in March 1999. By October, the platform had over forty thousand members—approximately half Chinese and half international. By December 2001,7 they had reached one million users. Today, it has over 650 million users8 and it aims to reach a whopping two billion users by 2036.9 In the meantime, its payment system Alipay, launched in 2004, already has one billion users.10 

			Such speed is possible because networks don’t need to build tangible industrial scale, as we discussed in chapter 1. Instead they coordinate existing, underused assets owned by users. This is strikingly evident in the case of Airbnb. Launched in 2008, it listed one million11 properties by 2015. It now has over six million listings.12 Traditional hotel operators, who need to develop physical properties, cannot match such spectacular growth. For example, the largest hotel company in the world, Marriott, launched in 1957, took fifty-eight years to get to one million rooms and, even today, it has only 1.2 million rooms.13 The second-largest hotel company, Hilton, launched one century ago, manages only 923,000 rooms.14

			In fact, some platforms today have more users than most countries have citizens.15 Instagram, WeChat, WhatsApp, and YouTube each have over one billion users. By comparison, the United States has 325 million citizens. At over two billion, Facebook users are one-third of humanity.

			Because they leverage users who create value for each other, platforms employ fewer staff. For instance, Airbnb has just over three thousand employees. Hilton has 169,000 and Marriott 176,000. This lets them grow faster and achieve higher profitability.

			These three core properties of platforms make them very successful business models. Among the ten most valuable global brands,16 nine operate platforms. According to McKinsey,17 seven of the world’s twelve largest companies employ this model: Alibaba, Alphabet (the parent company of Google), Amazon, Apple, Facebook, Microsoft, and Tencent all operate platforms. The research also shows that by 2025 platforms will generate $60 trillion in revenue—that is more than 30 percent of global corporate revenue. 

			Platforms grow faster, with less capital and fewer employees, and achieve higher profitability than pipeline companies. So, how many established companies have adopted a platform strategy? Just 3 percent.18

			Adapting Your Business in the Age of Platforms

			Given the increasing power of platforms, traditional pipeline businesses must make a strategic decision on how to respond. 

			The first option is to remain a pipeline that directly competes with the platform’s value proposition. For example, some hotels are trying to compete with Airbnb by providing new services to consumers. Part of the appeal of Airbnb is the ability to connect with your host and forge a new social connection in a foreign place. In response, many hotels are installing smaller bedrooms to make them cheaper, but also building comfortable external social areas, so tourists spend less time in the rooms and more time socializing with each other. Others organize concerts and events, offering tourists an authentic experience of the travel destination.19 Yet others are installing kitchens20 in the rooms and providing additional services, to make the travel experience more flexible.

			The second option is to join existing platforms as a channel to provide their services. A newspaper may decide the best way to distribute their news is by way of Twitter, Facebook, and LinkedIn, because these platforms have changed the way their consumers behave. They must reach out to them through these channels because it’s now necessary. Others distribute their goods via Alibaba or Amazon. In the hotel industry, bed and breakfasts and boutique hotels are making their rooms available through Airbnb.21

			The third option is to become a platform company. 

			Transitioning Companies

			Pipeline companies embrace one of two main approaches to transition into platform companies. 

			The first is to innovate the business model to become a platform business. John Deere22 has traditionally manufactured tractors and farming machinery. Now they have created a platform called MyJohnDeere, which connects all their farming vehicles through the internet on multiple servers. They collect data from the field and allow farmers to interact smoothly with different service providers. Based on the data collected by the tractor, the agronomist that’s available through the platform can send instructions or make a recommendation. If a piece of machinery requires maintenance, a mechanic present on the platform is automatically informed.

			Through the creation of a platform, John Deere is transforming into a service provider. At this point, they are no longer just selling tractors. Instead, they’re offering farm management solutions. They do so by making farmers a part of their network to manage all the value creators in an accessible and easy way. Providers like crop experts, pest experts, seed providers, and weather providers all meet here to make the experience smoother, faster, and more value filled. 

			The second approach is to create a new platform. For example, Marriott is now launching its own property-rental platform to directly compete with Airbnb.23 Marriott continues operating its pipeline business, while also operating a separate platform.

			What remains one of the most famous examples is Amazon. It started as a pipeline business selling books to consumers. Then it opened to other merchants to the point where now external merchants can sell their goods through the Amazon platform. However, Amazon also keeps selling books, digital content, and many other everyday items under the Amazon Basics brand.24 This is a pipeline business. They have shown that it is not only possible to transition from pipeline to platform, but also exist as a hybrid of the two.

			Business models are not set in stone. They need to evolve as a company grows and external conditions change. LinkedIn initially started by making it possible for one type of user—professionals—to connect with each other and share their cvs online. It was a one-sided network. When enough of these users populated the network, the platform became interesting for recruiters and advertisers, among others, transitioning it into a multi-sided platform. A complementary service for these users is online training and education. So, LinkedIn acquired the online education platform Lynda and merged it into LinkedIn. 

			All user types on a network are not equal. Some create more value and are more critical to the success of the overall network. Other users are willing to pay to utilize a network so that they can access other users, while some are not. Facebook was initially only for private citizens or private users—or, more specifically, college students in certain colleges. Then, it opened to all users, and, like most media companies do when many people meet in one place, companies became interested in advertising on their platform. Today, companies are paying for the entire platform and subsidizing the general users, who access the services for free.

			Cultivating Ecosystems

			The skills, strategies, and mindset required to manage platforms are challenging for managers used to pursuing efficiency in pipelines. The vertical control over a company’s resources is replaced by an open orchestration of external resources within an ecosystem of partners. 

			Ecosystems are large networks of customers, suppliers, producers, innovators, researchers, and regulators that collectively (and collaboratively, as in the case of Open Innovation discussed in chapter 2) create an outcome. For example, General Electric engages with one thousand entities in a value ecosystem that includes technology partners, system integrators, and software vendors. Sometimes customers improve on ge’s systems faster than ge can. 

			Actors in an ecosystem play multiple roles at the same time. This can lead to quite unexpected outcomes. For example, Apple’s iPhone/iOS platform competes with Google’s Android platform for the dominance of smartphone apps. Yet, iPhone owners use Google’s apps and services. So, these Google apps are critical for the success of Apple. At the same time Google pays Apple $12 billion25 to remain the default search engine on Apple’s browser Safari. Apple uses Google’s cloud for its iCloud service.26

			They are no longer only competitors; they are also each other’s suppliers; they collaborate on industry standards.27 They are co-opetitors. They compete as well as collaborate in the development and support of the global smartphone ecosystem. Interestingly, they are not very likely to put each other out of business, as competitors in the good old days attempted to do. To the contrary, in order to thrive, they need the other to thrive too.

			Questions 

			
					What are the transactions your company engages in that create value for your customers? What is such value?

					What complementary services do other companies offer that add value to your offer? Could you provide them?

					What are the main matchmakers (e.g., brokers, agents, or facilitators) in your industry? What are the main digital platforms in your industry, if any?

					How do the matchmakers in your industry ensure that the right users are connected, and the most valuable exchanges are completed?

					How could positive network effects unravel in your industry?

					Would it be better for your company to compete with existing platforms, distribute through them, or establish a new platform?
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			Most companies that sell beauty products run campaigns with slim, conventionally attractive models who portray a standard of beauty that is both uniform and unattainable. Campaigns carry the implicit message that the consumer is nowhere near as good looking as the model. Their marketing technique is based on making the consumer feel inadequate and then selling them a fix. The larger consequence of this is that there are many women and girls who feel insecure or negative about their appearance. In fact, even the models themselves report feeling inadequate to the airbrushed “ideal.”

			In response to this, Unilever’s beauty brand Dove decided to redevelop not just its ad campaigns, but the entire purpose of the brand. Instead of propping up these extreme and limiting perceptions of beauty, they redefined their messaging to communicate that their customers are already beautiful. They wanted to emphasize that a person’s beauty comes from who they are, and that they don’t need to pursue any standard of beauty but their own. Dove launched a campaign called “Real Beauty,” in which they did not use professional models and instead hired women in a wide range of skin colors and body shapes. They put them all in an ad where they all wore white underwear to flaunt their bodies, stretch marks and all. Their message was that these women were real, and they were beautiful.

			In 2013, Unilever also created several short films designed to go viral on social media and to generate a lot of engagement. One of these involved sketch artists that built portraits based on verbal descriptions. In this process, they asked the sketch artist to draw each woman’s portrait using only her description of herself. Then, the artist drew another version of that same portrait based on someone else’s description of her. When the portraits were compared, it became obvious which portraits were described by which person. The third party’s descriptions always resulted in much more beautiful portraits because the women had poorer self-image compared to how others saw them. It showed how much more beautiful these women were than they perceived themselves, triggering a larger conversation about beauty standards in the media. Dove ran these communication campaigns because they wanted to change their philosophy as a company, opting to have a clear, positive, and meaningful impact on the world. This also resulted in an incredible engagement online and the image of the brand increased. 

			This is what Ethical Championship looks like. It’s a company that creates strategic drivers to improve the world we live in.

			Unethical Practices are Bad for Business

			On the opposite end of the spectrum, we see how unethical behavior can devalue a brand. 

			In March 2018, it came to light that the consulting firm Cambridge Analytica had accessed the private records and information of about eighty-seven million Facebook users without their permission.1 The ceo of Facebook, Mark Zuckerberg admitted this was a major breach of privacy. 

			This failure resulted in a 23 percent loss in market capitalization for Facebook in a matter of weeks, or over $120 billion.2 To understand just how much money that is, they lost more than the value of all of Nike ($110 billion) or Siemens ($112 billion) and just shy of the whole value of General Electric ($127 billion) or McDonald’s ($130 billion).3 You can’t set money on fire that quickly. 

			One-fifth of Facebook’s value was essentially wiped away. In this day and age, the fastest way to destroy value is arguably through an ethical scandal. This proves how massive the economic consequences of ethics are and how rapidly they play out. Even though Facebook picked back up a little, most analysts changed their target price of Facebook by lowering it by 10 percent. Steven Jay, a Swiss analyst, said the stock would be worth 10 percent lower in the long run because the company was no longer perceived to be low risk.

			Driven by Purpose

			In the past decade, many companies have embraced Corporate Social Responsibility (csr). The most common way to achieve this is through the practice of philanthropy. The notion is that part of the reason that you are a successful business is that you operate in a context that makes it easier for you to succeed; where people are educated and there are infrastructures such that the whole community makes your success possible. Because the community has made this possible for you, it is essential that you give back. This idea of giving back is one of the major ways in which the trend of business ethics began.

			While donating money to a museum or school is a benevolent act, it does not necessarily make your company “good.” It can be far more relevant to look at the negative things your company has done and work to offset them. Some businesses, for example, calculate their environmental footprint and compensate by planting trees or taking other steps to reduce their negative impact. They don’t necessarily actively try to do good, but they still look to improve their influence on the world by counterbalancing or removing the negative aspects of their business.

			Purpose is more. The professional services ey Beacon4 Institute and Harvard Business Review Analytics characterize purpose as “an aspirational reason for being which inspires and provides a call to action for an organization…and provides benefit to local and global society.” Increasingly, we are seeing companies looking to achieve something meaningful—to go beyond just making money. Companies that are ethical champions are companies with this larger purpose—an overarching meaning involved in their pursuits beyond just making a profit. They also strive for more than giving back to society or minimizing their footprint. For example, Google’s purpose is to organize the world’s knowledge and make it easily accessible and available. Dove wants to change perceptions of real beauty.

			Purpose can take many different shapes, the most traditional being simply to create value for shareholders. The trend of companies whose sole purpose is creating value for shareholders is dropping significantly in favor of the larger purpose of creating a positive impact on the world. Yet, there are many things one could do to make the world a better place.

			What purpose should you pursue?

			Generating Purpose

			There is an unspoken global agreement that we must make the world a better place, because everybody wants to live in an increasingly better world. Our modern society has more resources in technology, wealth, and knowledge than ever before, yet large parts of the world are still dominated by hunger, conflict, and poverty. 

			We have an obligation to correct this imbalance and make the world a better place. 

			Amartya Sen, an economist, won the Nobel Peace Prize in 2001 because of a concept he developed that is still used by the United Nations and a number of other agencies. The idea is that the world becomes a better place when more people are able to do what they want, and they have a good reason to want it. We need to provide them with political freedom, a healthy environment, stable income, sufficient healthcare, and education so that they can make the best decisions for themselves. If one doesn’t have enough money, they are not free, because our society requires that you earn a living. If one doesn’t have their health, they are not free to pursue that which might make them happy. If they don’t have an education, they might choose the wrong pursuits because they simply may not know any better. If a person spends their days inactive, drinking, and doing drugs, they are not expressing a measure of their freedom—they are doing it because they are ignorant of or do not have the economic opportunities to do something else. 

			To some extent, it is risky not to do so. There is an inherent danger in leaving billions of marginalized, poor, and uneducated people to fend for themselves. More importantly, they are human beings and deserve to be treated as such. They deserve to be given the opportunity to flourish.

			In addition, many of our current environmental practices are unsustainable, meaning future generations might not be able to meet their own needs because we consume too many resources. We are already using the resources of three planets combined,5 and the earth only can only absorb pollution, trash, and fossil fuels at a certain speed over the long term. This is a malevolent consumption of resources, and we don’t have three planets to offset our use.

			The un has championed a broad global agreement to meet a set of seventeen Sustainable Development Goals6 by the year 2030. These goals are ambitious and include ending hunger and poverty, achieving gender equality, and achieving sustainable consumption of environmental resources. Deliberately and strategically pursuing any of these goals amounts to making the world a better place.

			Sustainable Development Goals

			In September 2015, the General Assembly of the United Nations (UN) adopted the resolution “Transforming our world: The 2030 Agenda for Sustainable Development” (United Nations 2015). The 2030 Agenda consists of a set of seventeen integrated Sustainable Development Goals, further divided into 169 individual targets. Ban Ki-moon,7 Secretary-General of the UN at the time when the Agenda 2030 was launched, stressed the importance of the SDGs by declaring that they “are our shared vision of humanity and a social contract between the world’s leaders and the people.”

			These are the SDGs:

			Goal 1. End poverty in all its forms everywhere.

			Goal 2. End hunger, achieve food security and improved nutrition, and promote sustainable agriculture.

			Goal 3. Ensure healthy lives and promote well-being for all at all ages.

			Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all.

			Goal 5. Achieve gender equality and empower all women and girls.

			Goal 6. Ensure availability and sustainable management of water and sanitation for all.

			Goal 7. Ensure access to affordable, reliable, sustainable, and modern energy for all.

			Goal 8. Promote sustained, inclusive, and sustainable economic growth, full and productive employment and decent work for all.

			Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization, and foster innovation.

			Goal 10. Reduce inequality within and among countries.

			Goal 11. Make cities and human settlements inclusive, safe, resilient, and sustainable.

			Goal 12. Ensure sustainable consumption and production patterns.

			Goal 13. Take urgent action to combat climate change and its impacts.

			Goal 14. Conserve and sustainably use the oceans, seas, and marine resources for sustainable development.

			Goal 15. Protect, restore, and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss.

			Goal 16. Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable, and inclusive institutions at all levels.

			Goal 17. Strengthen the means of implementation and revitalize the global partnership for sustainable development.

			While traditionally achieving these types of goals was considered the exclusive responsibility of governments, International Organizations, and ngos, companies play—and must continue to play—a massive role in all of this. For a business to champion one of these goals would be a meaningful purpose, as it would represent an ethical driver to be weaved into their model and core strategies.

			Isn’t this too expensive? Can you afford it?

			The Business Case for Ethics

			Businesses must be sustainable, first of all, from an economic point of view. They need to make enough money to keep doing what they do. They must also generate profits to reward risk and attract investors. These investments are critical for a business to be able to grow and succeed. In short, businesses need to make money. This is nonnegotiable. According to Professor Archie Carroll,8 a trailblazer of csr, it’s their first and foremost responsibility. 

			To do so, they must use scarce resources efficiently and effectively—not wasting the world’s resources to create value. Increasingly, the world is redefining what “value” means, how it is measured, and “value” for whom—meaning all stakeholders rather than just shareholders.

			Yet, corporate responsibilities do not end with economic sustainability. Carroll says csr also requires respecting the law—another nonnegotiable responsibility. Businesses that don’t make money or that break the law have no license to operate. Once these conditions are met, two additional responsibilities become desirable: ethical and philanthropic. In other words, they need to behave ethically, according to what is expected of good members of society, and they can pursue philanthropic initiatives to do good. 

			Too many companies pay lip service to ethics. They strive to be profitable but consider the further responsibilities as burdens that reduce the bottom line. They don’t grasp the connection between positive ethical purpose and value creation. The most successful businesses, instead, merge the four responsibilities into one overarching purpose.

			Research has found that pursuing Ethical Championship can be quite beneficial to a business’s bottom line. Ninety-seven percent9 of executives of companies with purpose see a substantial long-term increase in the value of their company because of a strong positive impact on the world. Seventy-five percent see even short-term value gains. Furthermore, 73 percent of executives say that when they have a purpose or a drive for Ethical Championship integrated into business operations, it becomes easier to navigate because it gives a company direction. Strategic decision making, innovation, and change become easier. In short, purpose creates a distinct competitive advantage which drives performance and profitability.

			The most evident example is that companies benefit from the extra reach of customers and revenues through Ethical Championship because these positive impact brands are preferred by consumers. Market research company Nielsen reports that customers, across generations and geography, increasingly demand sustainable10 companies. These are not mere statements. Nielsen also reports that sales11 of sustainable products dwarf those of traditional products.

			The Real Beauty campaign of Dove, for example, impacted the bottom line. After launch, sales went up 700 percent in just six months.12 Unilever is a multinational consumer goods company, with a portfolio of over four hundred brands. Among these brands, a dozen are worth over $1 billion—household names like Axe, Knorr, Lipton, and Magnum. Today, Dove is Unilever’s biggest brand.13

			The success of Dove was such that Unilever kept investing in brands with purpose, which it calls “sustainable living brands.” In 2015, they had twelve of them. In 2016, they increased that number to eighteen. In 2017, out of their top forty performing brands, twenty-two of them focused on sustainable living initiatives associated with positive ethical issues. Furthermore, these sustainable living brands grew 46 percent faster than all their other brands and accounted for 70 percent of the company’s revenue growth. 

			Unfortunately, there are no shortcuts to achieve these results.

			You Must Practice What You Preach

			To get credit for pursuing a positive social impact, you must be credibly ethical yourself, on both a business and personal level. You can’t tell your employees not to cheat and lie while you are cheating on your taxes and spouse in your personal life. To be credible and to have a trustworthy message, you need to behave like an ethical person. Likewise, to benefit from corporate Ethical Championship, businesses themselves need to become ethical.

			This means that company culture needs to be respectful towards all internal and external stakeholders, that is anyone who has an interest in the operations of the company. Internal stakeholders are employees and shareholders, and external stakeholders are customers, the government, the environment, and society. Being respectful of all of them is a pre-condition to credibly pursuing Ethical Championship. 

			British Petroleum, now bp, is one of the most high-profile examples of not walking the talk. The company invested a significant amount of money to change its image through a major rebranding effort, going from British Petroleum to Beyond Petroleum. They created a new logo with the familiar yellow and green sun.

			Then disaster struck.

			bp was running a critical Deepwater Horizon rig in the Gulf of Mexico, and they employed less than adequate safety standards. On April 10, 2010, there was an explosion that killed eleven people. The rig sank while oil was still rushing out of it, causing an enormous oil spill, one that is considered the greatest environmental disaster in us history. This tragedy hurt bp, as it lost 55 percent14 of its value on the stock market and bp’s image was destroyed. The overall cost of cleaning up and settling the core lawsuits surrounding this event has cost the company $65 billion.15 The stock did eventually recover a little bit, but it never achieved its initial glory. 

			The accident revealed that everything they tried to promote through their rebranding did not correspond to any of their deeper values. While spending money on their image, they were saving money on maintenance of the rig, creating a huge risk for the employees and the impact on the environment. The losses they suffered were far more than just financial, and the world itself suffered as well.

			Given the chance to hire a manager who worked at bp at the time and was responsible for the decision that cost his employer $65 billion, most wouldn’t. Irrespective of any ethical judgment, they would consider him simply a poor manager.

			Sustainability and Risk

			Operating unethically or unsustainably is poor management. It carries risks that can affect the business models of almost every kind of corporation. Tensie Whelan, the director of the Center for Sustainable Business at nyu Stern School of Business, and Carly Fink of the Rainforest Alliance assembled an impressive set of data16 that make a strong case for sustainable business practices. They report that 72 percent of suppliers to large national operations in developing countries believe their business models are threatened by global warming and other types of environmental risks. 

			Bunge, a leading producer of sugar and ethanol in Brazil, lost $60 million in operation costs biofuel because of a 2010 drought. Floods in 2011 damaged several companies in Southeast Asia that manufactured textiles for western retailers. The same is happening for producers of coffee, chocolate, and other raw materials particularly sensitive to climate change. Unfortunately, many of those businesses are in emerging economies and have difficulty absorbing large financial hits.

			Another benefit of Ethical Championship is that by reducing environmental impact, companies generally increase efficiency. Using renewable energies, consuming less fuel, or simply creating and manufacturing in a way that creates less waste automatically translates to lower costs. For example, Unilever estimates cumulative energy savings of $678 million in ten years. Many other companies are embracing an integrated approach to decouple their economic performance from the extractions and consumption of natural resources. This approach, called circular economy,17 consists of designing products in such a way that they can be recycled more efficiently, so that the last stage in the life cycle of a product is also the first stage in the life cycle of a new product. For example, the computer maker Dell18 uses plastic from old computers to manufacture new ones, capital goods maker Caterpillar19 restores old machinery to new life, and energy management company Schneider Electric20 is recycling its packing materials. These efforts reduce the environmental footprint of economic activity—and costs.

			Ethics Drives Innovation…

			Ethical champions look for novel ways of doing things. Pursuing social impact very often means motivating a company to innovate. When Unilever analyzed the company’s energy consumption and environmental impact, they realized a significant part of the energy consumption associated with their brand came from the way customers consume their products. For example, a large part of a washing machine’s energy consumption comes from using hot water. As a result, they developed soaps that could be used in cold washes, reducing the amount of energy consumers use to wash their clothes. 

			There are desperate water shortages in South Africa. To combat this, Proctor and Gamble developed soap for handwashing that requires less rinsing and thus less water. They saw an opportunity to sell a product as well as a chance to help solve an environmental quandary. These innovations reduce impact on the environment, and it benefits the user as well.

			The World Economic Forum issues an annual global report wherein they interview hundreds of ceos in the largest companies in the world. They are asked to assess the greatest threats and risks to businesses for the near future and classify them according to how likely they are to occur and how impactful they will be. The 2019 report21 revealed that five of the top six risks and each of the top three are related to the environment—extreme weather events, failure to mitigate climate change, and other natural disasters. All are considered to be extremely likely and dramatically impactful.

			Companies like Unilever, Procter and Gamble, and other ethical champions must continue to find ways to actively oppose these threats to our environment, simultaneously creating value while helping to save our planet.

			…and Facilitates Change

			When you strive to have an overarching positive impact on society, transformative and organizational change become easier. Typically, employees are resistant to institutional change, but when the specific changes are driven by goals to improve the greater good, it’s much easier to communicate the meaning and reason behind the changes. It’s easier for employees to get on board, because they believe in the causes you are supporting. This belief in and behavior of a company being an ethical champion brings with it better, more motivated, and more loyal employees. Quality workers want to work for companies that do good. 

			Conversely, quite a few Google22 employees resigned when Google began collaborating with the us government on unmanned drones for use in intelligence operations. For organizations in this digital era—this new industrial revolution where physical manufacturing and scale are no longer competitive advantages—the advantage comes from software and services. This is a knowledge economy in which the main assets are data and people. If decisions you make send your best people away, that becomes a value-destroying decision. If your decisions help attract, motivate, and engage employees, that’s a value-creating decision. It is obvious that the latter is what a business leader should do.

			The Bottom Line on Ethical Championship

			Pivoting your company’s mission towards improving the world can be an extremely powerful way to unite and energize your organization. It can improve your company’s image and potentially boost profits. In fact, research by author Raj Sisodia, for the second edition of his bestseller Firms of Endearment, found that companies that operate with a clear and driving sense of purpose, beyond the goal of just making money, outperformed the S&P 500 by a factor of fourteen between 1998 and 2013

			To do good, however, you must also be good. Hollow activism is easy to spot and easily turns off potential customers, employees, and shareholders. You must truly commit to the principles that you espouse by being an ethical organization and working to make the world a better place. Furthermore, achieving these sustainable development goals reduces the greatest threat to businesses of all, which is the market and society’s stability. Businesses cannot be run profitably in unstable markets and societies. Sustainable development goals substantially reduce this risk.

			From a larger societal perspective, it’s important that businesses align with ethical issues due to the way we surround ourselves with products and messages. The world’s five hundred largest companies have revenues equivalent to 38 percent of the world’s gdp.23 Unilever’s products are used in private homes around the world and touch the lives of 2.5 billion people, far beyond the reach of any government. The business’s unparalleled reach gives them a huge platform to spread ethical ideas and sustainable habits.

			With all of these global considerations, we must keep in mind always that the world is changing around us at a rapid rate. The final “R” of clever relates to the Responsive Decision Making required to determine whether what you’re doing is still effective when those changes occur. We’ll explore that concept in chapter 7.

			Questions 

			
					What can your company do to make the world a better place?

					If your company did not exist, would the world require that it be created just the way it is now?

					Are savings possible by repurposing or recycling your old products into new ones?

					Would you be able to develop a product to serve the poorest people on the planet?

					Is there anything your company does that would make you ashamed if it was published on the local news?

					Do you ever make decisions that might compromise the survival of your company? 

					Would you be okay with being considered a poor manager?
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			When I worked at the American University of Beirut, one of the foremost educational institutions in the Middle East, I met with many businessmen and entrepreneurs from the region. During one such meeting I remember discussing strategy with an entrepreneur. He told me that whenever he realized he was planning anything beyond six months into the future, he killed the plan and went back to the drawing board until he had a new shorter plan. He recognized that Lebanon was an unstable country and that in such a context, long-term plans do not work. To this day I find that observation very insightful and valuable.

			That’s not to say that if your business is located in Switzerland, you should approach planning in exactly the same way. There are obviously more stable contexts and industries, where some degree of long-term planning is possible and even advisable—but even there, you must develop the ability to react quickly, because—we’ve said it before, and it bears repeating—the world is increasingly vuca.

			When conditions change, the critical issue from a business perspective is that you no longer know whether something you were sure of is still true. Think about some of the examples we’ve discussed. Companies no longer operate within an industry, machines learn faster than people, competitors need each other to succeed, success requires that you fail more. When you don’t know for sure anymore, you must be willing to unlearn the things you used to believe in and quick to learn the new truths. Many companies continue on in their same manner of doing business because it’s what has made them successful in the past. So, they operate under the tacit assumption that nothing is going to change or that change will not affect them. In a vuca environment, that assumption is guaranteed to be mistaken. You must take a different approach.

			Responsive Decision Making is the principle of continuous and deliberate learning that allows you to make decisions in response to what you’ve learned, and not based on outdated wisdom, wishful assumptions, or leaps of faith. 

			From a practical perspective, many companies have a five-year and ten-year strategy. However, the things we believed five years ago about today were quite naïve. We can’t be faulted for it—we’re human. We tend to project what we see now into the future and don’t anticipate as much change as we will actually experience. That means that in addition to having these strategic plans, you also need to learn how to make faster and more reactive decisions of a strategic nature. After a conference, a manager approached me to confess that her company still puts much effort into their five-year plan. In fact, they put so much effort into it that they create a new five-year plan, each and every year. It may sound funny, but that’s the right approach! Companies need to plan for the future. They should not, however, stick to these plans until the future comes.

			One company that deeply embeds this into its spirit is Amazon. In a letter to the shareholders, ceo Jeff Bezos wrote that everyone must go to work each day as if it were day one,1 because day one is when you don’t know anything yet. You don’t have a consolidated way of working. You’re constantly trying to do things right for the first time. You’re learning and testing. There is an attitude of discovery, and Bezos wanted that attitude to be present in the business on a daily basis. 

			What if you don’t? What if you stick to a long-term plan based on assumptions?

			Segway

			Segway, the two-wheeled personal vehicle, was supposed to revolutionize transportation. It was developed in secret over a decade,2 and it was finally released with significant fanfare with a televised launch. 

			It was an almost immediate dud. 

			After all the hype, people didn’t find the technology particularly useful. Segways were expensive, slow, and the average person saw no need for them.3 Set to manufacture—and sell—ten thousand units per week, it managed to sell ten thousand in two years.4

			Within the first five years, the company only sold thirty thousand units. Considering they spent $100 million5 developing the product, that was an enormous flop. The leaders of the company saw this piece of machinery as a great bit of futuristic technology, but they failed in their understanding of what customers really needed or wanted. They made a product, but they did not address a need. While the company eventually bounced back, and now serves several niches like security officers at airports, its intended plan to revolutionize the way the world walks did not materialize.

			Segway would have been better off actively exploring, testing, and learning what the potential customers thought of the product. 

			Rent the Runway

			Contrast Segway to Rent the Runway. They make it possible to live without owning clothes. Instead, customers can sign up for a subscription to continuously rent clothes, without buying them. This sounds more far-fetched than the Segway. 

			How did they launch?

			In their basic service, you can rent designer clothes which are very expensive, and which are also worn quite rarely. For example, a woman might purchase an evening gown worth $3,000 and then use it only a couple of times in her life, on special occasions and ceremonies. Instead of spending such exorbitant amounts of money on infrequently worn items, Rent the Runway offers consumers the chance to rent these high-ticket items. 

			Before buying all of the expensive designer clothes they needed in order to have product to rent, and before securing a facility and a warehouse, they chose to test the market to see if there was a demand. They set up a series of “trunk shows” where they invited potential customers to a space where they offered designer dresses for rent. The response was very positive. 

			So, did they launch? Not yet.

			There were many other factors to consider. The founders knew that if they only offered the service online, their customers would not be able to touch and try on the clothes as they had in the trunk show. So, they held a second one where the customers were only allowed to see the clothes but not try them on. Once again, the response was positive. 

			Did they launch now? Not yet.

			The founders also realized that an online rental experience removed the social element where customers could bring their friends to get their opinions and enjoy the shopping experience together. To test whether this would be a factor, they sent a pdf via email to their mailing list that contained photos of the clothes. Five percent of the women on this mailing list were still willing to rent a dress without seeing it, touching it, trying it on, or discussing it with others.

			Five percent might seem small, but they considered it okay. They recognized that not everyone had to be or would be their customer. So, they launched.

			Rent the Runway is now a thriving business. It has achieved the coveted “unicorn” status—or a valuation of $1 billion.6 Yet, before launch, it was a concept built on a set of uncertainties. Women will rent a designer dress online: True or false? They will rent without trying it on: True or false? They will return the dress on time and in good conditions: True or false?

			The founders hoped so. They also accepted that they did not know the answers to these questions. Instead, each element of their business model was just a hypothesis that could be true or false. So, they took their concept and tested it extensively, rapidly, and cheaply. Doing so helped them learn what was true and what wasn’t, what worked and what didn’t. When Rent the Runway finally launched, most uncertainties had already been tested and confirmed. This saved them time, money, and effort. It also ensured that they would not fail.

			They even learnt that some customers are willing to pay a monthly subscription and access an almost unlimited closet, which liberates them from ever buying clothes again. 

			Thinking Lean

			Rent the Runway is a great example of a “lean startup.”7 The concept of lean came from the manufacturing world, and it is centered on the idea of minimizing waste. It emphasizes learning what you don’t know for sure as rapidly and as efficiently as possible. Prior to lean thinking, companies imagined a business plan that worked according to their assumptions of what customers want, what they’d be willing to pay, and what would be the revenues. That’s what Segway had done. For example, in their business plan, they expected to rake in $12 billion in sales in their first year. However, because these were only assumptions, they would build and launch the new products based on no actual knowledge and then found out there was no one there to buy it.

			Lean thinking is a methodology that fast tracks learning. Instead of building a product and then trying to sell it, would-be entrepreneurs define their business idea and selectively test their assumptions, then make improvements. Companies do this by developing an mvp, or minimally viable product, which captures the essence of their idea. This means it’s not the best product you can develop, but one that meets the minimal requirements for you to get the necessary feedback from your customers. This is not your fully developed Segway; it’s your rough and imperfect trunk show. Then, consumers interact with it to either confirm or debunk the utility of the product, and you can iterate on it as necessary.

			Dropbox is an excellent example of this mode of thinking. Before writing all the sophisticated code required for its service to work, the creators wanted to make sure people were actually willing to use it. One mvp of Dropbox was a simple video that showed an example of how the system would work in the future once the technology had been developed. When the response to the video was overwhelmingly positive, the developers decided to proceed with their product because they knew there would be demand for it. 

			Sometimes after testing, the results may show that a model doesn’t work. At this point, the developer should either improve on it or drop it for good. To improve it, they continue testing it over and over. 

			The Lean approach helps companies test if a business model works, without making huge initial investments. This new way of thinking stimulates a new way of looking at problem-solving and innovation as a process of continuous learning.

			It is easy to embrace this approach as a startup with nothing to lose. Established companies, too, stand to benefit from this learning approach.

			An Adventure in Healthcare

			Doug Dietz was the architect behind General Electric’s ge Healthcare brand. They developed and designed ct scans, mri machines, and other medical imaging devices. ge leased out these very expensive and advanced machines to hospitals and clinics. These machines are designed by experienced professionals, with great technical knowledge and expertise.

			Mr. Dietz8 went to a hospital to observe his machines in action and, for the first time, saw how they were working for patients and medical operators. Unfortunately, these machines were a source of very unpleasant experiences, particularly for children. He saw scared, crying, and desperate children with their parents trying to console them as they went through these cramped and noisy machines. He found out that 80 percent9 of children needed to be sedated for medical imaging, which in addition to being expensive, added risks for the patients.

			Surely, there was room for improvement.

			In response to this realization, ge decided to adapt their product by changing the look of the rooms in which these machines were installed. They named the project Adventure Series and created a whole storytelling experience around the machines. Some of the machines were decorated with tropical colors, for example, and designed with such themes as “pirate adventure.” When the child needed to lay still, the experience was framed as the child needing to remain motionless so an evil pirate wouldn’t see them. In terms of noise, the pirate angle framed noises as cannon shots. In another experience, the children were on a canoe and had to stay still so as not to rock the boat. They even projected the image of a fish jumping over the canoe, so the child knew to stay low. 

			ge managed to transform the experiences of many children, with the overarching effect that less than 1 percent of kids who used their newly updated technology needed to be sedated. In fact, one child asked her parents if she could come back to do it again the following day. This came from a better understanding of the experience and the context of its use from the user’s perspective. 

			How can you improve your understanding of users and context and find better solutions to their problems?

			Design Thinking

			An increasingly popular and successful methodology is design thinking, championed by creative company IDEO10 and brought to business mainstream by thought leaders such as Jeanne Liedtka11 and Roger Martin.12 Design thinking achieved transformed problem-solving, particularly when the problem is ill specified and solutions uncertain, from an exercise in guesswork to a structured process.

			This is how it works.

			Empathize: Understanding the User

			There’s a famous saying by Professor Theodore Levitt13 of Harvard Business School that, “people don’t want to buy a quarter-inch drill. They want a quarter-inch hole!” This is true of most goods and services, with very few exceptions. People buy most products as a means to an end. When making decisions, it’s important to understand what that end is. You didn’t buy clever because you wanted a book. My clients don’t hire me because they like to hear my voice. My students don’t take my courses because they enjoy coming to class. They want to succeed in their careers. They read clever and listen to me because this will make them successful. If they find a better way to achieve their goal, clever will disappear, no matter how much new content I add. 

			Professor Clayton Christensen14 calls this concept the “job to be done.”

			To understand what a customer wants to achieve, it’s essential to acknowledge the problem the customer is trying to solve, as well as to note the circumstances or context surrounding the problem. Empathize by defining the user’s point of view and identifying the problem. Understanding the context of the user helps zoom in on the solution needed to deliver.

			Define the Problem

			Defining a problem is just as it sounds—making a clear statement of exactly what issue you are going to solve. You can describe it with the following structure—user X has problem Y in the context of Z. This stage is very important, because often the problem is not what it appears to be.

			Consider, for example, the evolution of the elevator. Waiting for the elevator in tall buildings such as skyscrapers became a frustrating experience, making people quite unhappy. There were many solutions to this problem, including manufacturing larger elevators. Larger elevators, however, were more expensive, cumbersome, and needed larger engines. Another solution was to make elevators very fast—a tactic that was also potentially more expensive, required more maintenance, or could have made riders sick from the speed. 

			The solution that’s now employed around the world is mirrors installed near and inside all elevators. This solution doesn’t make the wait or trip time any shorter, but riders aren’t as bored anymore because they are busy looking at themselves—funny but true. The problem was not really the waiting time. It was the perception of the waiting time. This simple but effective tactic reduces the perception of waiting time. It’s a successful solution because it’s inexpensive and comes from understanding the problem of the user and the context. 

			Ideate

			After defining a problem and the perspective of the user, the next step is coming up with an idea to solve the problem. Ideation requires multiple creative thinking techniques and consists of generating multiple possible and practical solutions. This may include reframing or redefining the problem to look at it in a different way. The key is not settling with your first idea. Your first idea will be—in most circumstances—the most intuitive and so also the most obvious. That usually won’t do. 

			You want an exceptional idea.

			Unfortunately, most of your ideas are not exceptional. On average, your ideas are, well, average. So, you want many of them. 

			Wait, what?

			Since we don’t know for sure how to generate an exceptional idea, we want to generate as many as possible, in order to increase the chances of generating an exceptionally good one. The quality of ideas follows a normal, or Gaussian, distribution. Normal distributions are bell-shaped. The largest number of observations are average, and the further away you move from the average the fewer cases are observed. For ideas, exceptionally good ideas are very rare, so are exceptionally bad ones. Most ideas are average or around average. Figure 6 illustrates this point. The full line represents the distribution of the quality of different ideas.

			The large majority of ideas, including good ones, won’t be good enough, but that doesn’t matter, as long as there is at least one exceptionally good idea. The little grey area at the end of the distribution represents the chances that a new idea is exceptionally good. It’s a very small chance, but it can be improved.

			The dashed line shows that you can increase the chances of generating an exceptional idea by simply generating more ideas. Another way to do so is to increase the variety of ideas. The dotted line shows what just happens. The ideas will be worse, on average. Yet, there is a higher chance of striking gold.
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			Figure 6.

			The World Economic Forum invites stakeholders from corporations, academia, government, and civil society to its workshops, to facilitate this type of cross fertilization (another form of Collaborative Intelligence, as we mentioned in chapter 2). Many companies I work with run hackathons and other initiatives, where we sometimes invite external participants, precisely with this goal. At Hult International Business School, I’ve co-developed and ran for a few years a pre-university program, where high school students ideated new products for companies such as Ford Motors, Electronic Arts, and Unilever. Many of the ideas we generate at these events are still green, some are hard to implement, some are not even very creative—but there are invariably a handful of pure gems that justify the effort.

			Prototype

			Once there are multiple solutions on the table, it’s essential to know which work and which don’t. So, we need to test them. Yet, instead of developing them completely, we build prototypes. Prototypes are a simpler, cheaper version of the possible solutions. We use it to gauge consumers’ responses for further refinement before launch. 

			The original Segway was quite expensive, it needed eight hours to recharge, and only had a range of twenty-five to thirty kilometers. Also, most consumers found riding it unnatural and unsafe. If consumers didn’t like these features or felt the product was too expensive, a prototype might have helped identify these issues early on and allowed them, as we’ll cover next, to course correct as needed. 

			Test 

			The way users interact and use a prototype provides very valuable information. It also provides ideas on how to improve or fix an idea. 

			As an example, consider the sugar packet. Traditionally, a sugar packet is a rectangle that you pick up, shake, tear the corner with your fingers, and pour. Four simple steps. 

			Then a designer came along with sugar packets in the shape of a long tube. The concept was such that you could hold the packet with your first three fingers and push with your thumb through the paper, and with one gesture, would break through the paper and the sugar would come down. It’s a greatly improved version of the traditional sugar packet.

			The problem was that no one had enough of a problem with the traditional version—there was no consumer need for the new design. It was also unclear to the user that they should handle this sugar packet any differently than normal. What you’ll see now is that when someone grabs for one of these tube-shaped packets, they shake it, break it, and pour it, just like they did with the square packages. They use the new technology with old knowledge. The people getting coffee from Starbucks didn’t have a problem putting sugar in their coffee, so there was no need for a solution.

			On the other hand, sugar packets have been a standard size for quite some time, particularly in my home country of Italy. What I began to increasingly observe there was that as people became more aware of their sugar intake, they would only pour about half the packet of sugar into their coffee and throw the other half away—either that, or the half-used bag remained on the table, likely spilling and causing further inconvenience. What I see today are smaller packets—a much better solution to an actual problem for people who want to use less sugar. And if you have a sweet tooth, you can simply use two packets.

			The tube packet is arguably a superior solution to the square packet; that does not make it a better solution. What consumers look for in a sugar packet tends to be the same for everyone. In some cases, however, there are different types of users with different needs.

			Your Very Own Way to Fly

			Most airlines approach business from an operations standpoint, meaning that they want the flights to be efficient and the service to be pleasant, but that experience is entirely driven by the company. Avianca Airlines, instead, is attempting to understand who their passengers are as well as their wants and needs—so they began to research.

			They found that the most relevant information about the passengers was whether or not they could book their trips on their own or if they needed assistance. Depending on which category they fell into, Avianca designed a different experience journey for them. If the passenger needs assistance, they receive support. If they buy the ticket independently, then the process is much smoother for them.

			The second dimension they analyzed was whether or not the passengers wanted a standardized service. They started considering: What are the things the passenger truly cares about and values? Is it being on time or having a comfortable seat? Do they need rest or do they need flexibility of schedule? With the answers to these questions, Avianca is designing entirely different traveling experiences that match the expectations and needs of each of their passengers. 

			When you catch a plane, you know that the passenger sitting next to you has almost certainly paid a different price than you for what appears like the same service: flying from A to B. You paid a different price, because “going from A to B” really means different things for you and the other passenger. Avianca will ensure you also have an overall unique flight experience, and one that meets your individual expectations.

			Once again, the value of this approach is that it accelerates learning in the face of complex problems with uncertain solutions. Responsive Decision Making does not only apply to startup (lean) or new products and solutions (design thinking). It can be cultivated throughout the life of a company.

			For example, Facebook was not launched to be a global platform. It started as a small-scale experiment at Harvard University. As it developed, they added new features, and the platform expanded. They learned as rapidly as possible, and the totality of the Facebook experience was progressively implemented through cycles, a process called agile management. 

			Agile Management

			When personal computers emerged in the 1980s, they helped create a new management style called “empowerment management,” where users and employees felt empowered to make autonomous decisions. In the 1990s, the emergence of collaborative software triggered the knowledge management movement. 

			The most recent iteration of this trend is agile management, a managerial approach that involves constant innovation and a constant process of improvement. It asks us not to make long-term plans but to undergo numerous cycles of improvements. 

			Agile management is built on a few critical principles—that it’s necessary to engage with users to better understand them; that rapid prototyping techniques are important; and that the need to test these prototypes on the market by collaborating with users to understand their value is strong. It’s a matter of mind and attitude rather than a set of procedures. Agile management emphasizes improvising to develop prototyping until a viable business model emerges, and this methodology has become more common. 

			This type of agile management is quite effective in situations where customer preferences and abilities change frequently. It’s also an important tool with more unpredictable markets, such as internet-based services or tech companies—but even in more stable markets such as higher education and oil and gas, agile management can still prove useful. 

			Agile Manifesto

			After the frustrations of developing software with the traditional approach, seventeen thought leaders issued the Agile Manifesto15 in 2001. The Manifesto reads:

			We are uncovering better ways of developing software by doing it and helping others do it. Through this work we have come to value:

			• Individuals and interactions over processes and tools

			• Working software over comprehensive documentation

			• Customer collaboration over contract negotiation

			• Responding to change over following a plan

			That is, while there is value in the items on the right, we value the items on the left more.

			Keep Learning

			Embrace a learning-driven attitude and it will penetrate your entire organization. Don’t avoid those mistakes, because you are avoiding an opportunity to learn. Keep going to work as if it were day one.

			What happens on day two?

			In the words of Jeff Bezos,16 “Day two is stasis. Followed by irrelevance. Followed by excruciating, painful decline. Followed by death.”

			When you try to do something new, you’re bound to fail because, by definition, you don’t know yet how to do new things. However, there are not many companies where making mistakes to learn is part of their code, or even considered acceptable—and so most people try to avoid making mistakes and hide them if they make any.

			At a company I was working with, the internet site crashed in the middle of their largest promotional sale ever. Millions were lost in missed sales. Obviously, everyone involved was frustrated. In most companies, when something like this happens, the natural reaction is for everyone to duck and cover to avoid being caught in the rage from management. Management looks for someone to scapegoat and determines whether or not they need to be working there anymore. Everybody looks for a place to hide.

			Instead, this company had the opposite attitude. They accepted this mistake as a unique opportunity to learn how to do things better. Instead of looking for someone to punish, they dissected the situation to determine exactly what had happened so they could avoid such an instance in the future. They turned the site crash into the single most useful event of the week—perhaps even the year.

			Get Out of Your Own Way

			If you’ve read until this point, I am confident you will have appreciated how useful clever is to you and your company. I can now make a confession. I did not invent clever. 

			You did. 

			Or at least many professionals like you. I did not sit up in my office late at night imagining what my readers would need. I’ve asked them. I’ve discussed these concepts with hundreds of executives, managers, entrepreneurs, colleagues, and students, refining the framework and polishing it over six years, to clearly gauge what they thought I should write in this book.

			The biggest obstacle for me was not embracing a Responsive Decision Making approach. It was accepting the reason why it is necessary. The reason is that I am not as clever as I would like to be. Most people aren’t.

			When you have a hypothesis about your business, of course you want it to be true. You think, “I’m so clever. I had this brilliant intuition. It has to be correct.” What happens then is that you fall so deeply in love with your own idea that you’re not willing to learn that your idea might not have been so good to begin with. 

			The truth is that there is nothing wrong with your first idea not being good enough, so long as you can improve on it fast enough that it becomes great. That must be your attitude in the face of vuca. 

			Questions

			
					What would you do differently if your company did not exist and you wanted to create it from scratch today?

					How do your products and services help your customers succeed at what they care about?

					What experiments could you run to cheaply and quickly explore new ways to meet your customers’ needs?

					In your company, who makes the decision to launch a new product and the features it should have?

					Does your company run a few long, high-stakes projects or many short, iterative ones?

					What was the mistake you’ve made or witnessed somebody else making this year from which you’ve learned the most?

			








			[image: ]

			Our theme for this entire journey together is that the world is changing faster than ever. Consequently, the rules of strategy have changed. The purpose of clever is to guide you through the new drivers for strategic success. Yet, making different decisions also requires making decisions differently. This chapter in particular is designed to help you think about those strategic decisions in a new way fit for the 4ir. 

			We’ll explore this in parts—for established companies and for startups—in order to bring together all of this information in a useful way. For established companies, we will address the executives as well as middle managers. We will also take a look at established family businesses. For each of these positions, the questions become: how do you embrace this framework, set your strategic plans, and implement them? 

			clever for Executives

			As a senior executive or a c-suite officer, it is your responsibility to ensure a strategy that will keep the company successful in the future. How do you do that? 

			If you manage a successful company, don’t stop what you’re doing right now. Over the next few years, most of your company’s revenues will come from the exact same sources as last year. You should develop your products and services and make them better. For example, every two or three years, automobile manufacturers have a slight redesign of each model; then they add a few additional options; and then they release a limited-edition color; and so on. 

			But this won’t be enough forever.

			So, at the same time, you need to think about how they’re going to make money twenty or thirty years from now and they have to start preparing because, at the current pace of technological progress, over the next twenty-five years we will experience a century’s worth of innovation.1 Nobody’s waiting.

			The products, services, and business models that performed well until today will inevitably decline and be replaced by new products, services, and business models fit for a new era. Figure 72 represents the interlocking paths of the decline of old models and emergence of new ones. The 1st Horizon describes current offerings and models that have been successful but are not really future proof. This is the carmakers’ biyearly redesign and incremental upgrade. Yet, in an age of autonomous vehicles, selling a limited-edition sedan will not keep a company successful. You can’t ignore the 1st Horizon, as this is what keeps your company going, but you shouldn’t focus on this only. 
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			Figure 7.

			For example, advisory company idc estimates that 60 percent of the world gdp will be digitized by 2022.3 What that suggests is that non-digitized gdp, based on the technologies from the last industrial revolution, will quickly shrink to 40 percent globally, and less than that in advanced economies. Their decline will continue until their contribution to global gdp is undetectable. They will morph into anecdotes from corporate prehistory passed down by older employees: 

			“When I was your age, we did that by hand!”

			Knowing that some things will no longer work is interesting. Yet, it’d be more useful to know what the future holds and what will work in its stead. 

			What will work on the 2nd Horizon, that is five, seven, or ten years from now?

			Most people can’t really answer. Will autonomous vehicles circulate in most cities in five, seven, or ten years? Not sure. Will renewable energy be affordable without subsidies in five, seven, or ten years? Not sure. Will robots or 3-d printing transform manufacturing in five, seven, or ten years? Not sure. 

			Such uncertainty can be paralyzing. Yet, this is the time horizon for most critical strategic decisions. There are two ways to solve this paralysis. The first is to look backwards from an even more distant future.

			Quite interestingly, most of these near-future uncertainties seem to dissipate when we look at the 3rd Horizon, that is twenty or thirty years ahead. Almost everyone is confident that all the vehicles will be autonomous; that robots will have taken over 4d jobs (dull, dirty, dangerous, and dear, from chapter 2); that abundant energy from renewable sources will be widely available; that personalized healthcare and education will be affordable; that advanced ai, 3-d printing, and immersive computing will be ubiquitous… 

			Are they correct? 

			Nobody knows. We cannot predict the future,4 because it does not exist yet. In fact, we normally talk about the futures,5 to acknowledge that many different trajectories are possible. 

			Interestingly, though most of these futures will never exist, we can learn something useful from them. If you are confident about the long-term future, then the strategic decisions you must make in the 2nd Horizon are those that will position your company to win during the 3rd Horizon. This entails preparing your company for a turbulent, fast changing world of ubiquitous technology. clever will assist you in doing so. The clever framework contains the strategic drivers that prepare your company to master the digital futures.

			The second way to overcome the paralyzing uncertainty of the 2nd Horizon is to look from the present into the future and gauge where it is headed. Indeed, most of the new products, services, and business models that will succeed in the near future are already all around us. Some are still gaining acceptance; others are still being fine-tuned; they all are on a fast path to the new mainstream. As the cyberpunk author William Gibson famously said, “The future is already here—it’s just not very evenly distributed.”

			As an executive, you should identify the emerging products, services, and business models that are increasingly fit for the new era. Once again, clever will assist you in doing so. The clever framework maps and analyses the emerging strategic drivers that help you master the 4ir.

			The Pursuit of Innovation

			Executives should manage a pipeline of innovations—a portfolio of sorts. They should simultaneously target three time horizons—the near term future to remain profitable, the midterm future to keep growing, and the long-term future to ensure relevance and survival. I’m not suggesting you should allocate your resources equally across the time horizons. The most successful companies6 invest about 70 percent on core projects that deliver results in the 1st Horizon and about 20 percent on projects for the 2nd Horizon. Only about 10 percent of budgets are destined for strategic initiatives for the 3rd Horizon. Yet, over time, these initiatives are responsible for 70 percent of the returns.

			Yet, this is not only a decision about budget allocation. 

			When I work with senior management in companies, I’m often asked, “What should we do to be more innovative to get ready for the Fourth Industrial Revolution?” The truth is that most of the time, that is the wrong question. The right question would be, “What should we stop doing that prevents us from being innovative?” The most common answers7 are: punishing useful mistakes, rewarding compliance with rules instead of problem-solving, allocating insufficient resources, focusing on short-term results, considering innovation a task for r&d only, micromanaging employees, and keeping them in the dark regarding strategy.

			This is hard for most leaders, especially during difficult times, because when they see a problem, particularly a slowdown in growth, they focus on profit margins. They enter into a panic mode and immediately start cutting costs and tightening their grip on employees, instead of making investments and creating the conditions to grow again. 

			If you recognize this problem, then you should look for two things: ways to organize innovation inside the organization and how to leverage innovations that are happening outside the organization. 

			There are many methods and models to innovate internally and externally, but the general agreement is that internal innovation tends to be incremental. It improves on existing features of products; it does not redefine industries. External innovation works better for radical or disruptive innovation, and these are the innovations that change the rules of the game. 

			All the organizations I work with have research and development departments, lead cross-functional and team innovation projects, run internal incubation programs, or manage a combination of the above. You might also see innovation days where people are challenged to find solutions to problems or improve company offerings. These are all excellent ways for companies to pursue internal innovation. Fewer companies, however, pursue external innovation with equal determination.

			I like to approach this issue with two truly eye-opening questions by Allison Davis and Matthew Le Merle.8 The first is: over the next decade, where are the most important innovations in our industry coming from? Most of us would love to answer that those innovations will come from within our company. In my experience, however, a great majority of respondents admit that the most interesting and valuable innovations will originate not only outside their company, but even outside their industry.

			The follow-up question, then, is: how much of the innovation budget is spent internally versus externally? In my experiences, most companies spend 70 percent or more internally, despite the fact that most of the innovation is coming from the outside. Too many companies are passively waiting for potential threats to play out before responding and systematically miss out on the opportunities to invest in extraordinary innovations.

			One path to innovation that comes from an external source is engaging with outside experts. This can be an advisory board made of people outside your industry, or you can participate in a collective initiative at the industry level. Many ceos give talks and participate in industry level initiatives or societal level initiatives as it is a means of exchanging ideas at the forefront of innovation. The World Economic Forum offers a unique forum to engage in this type of exchange. At one workshop in Mexico City, I facilitated a co-creation session, where the chairman of one of Mexico’s largest corporations, a former minister in the Mexican Government, and the executive director of a global ngo came up with the idea for a new initiative to fight corruption. The initiative was later successfully launched and received international recognition and awards for its originality and impact.

			There are also incubation and acceleration programs that you can actively collaborate with, to stay abreast of what’s new in the startup world. I’ve accompanied many corporate delegations to such venues. Such opportunities provide you with access to what might be the next disruptive technology and afford you the chance to collaborate with new clients, suppliers, and partners. The single greatest takeaway for corporate visitors is invariably the honesty with which startups discuss failure and accept mistakes.

			Sometimes companies engage in collaboration because there’s always a risk that radically new innovations won’t work. They share the risk associated with the project’s failure. For example, all autonomous vehicles are being developed by consortia of companies that collaborate to innovate together. A related reason is that the stakes are increasingly high. High-profile incidents like an autonomous vehicle car crash, for example, can be damaging to the value and reputation of a company. By partnering with small startups, companies risk less damage to their own name because they can develop under an alternate brand. If the product is ready to be released into the world, they acknowledge or acquire the startup, and the project is placed under the umbrella of the head corporation.

			As an executive, your role is critical in embracing the clever framework. You can use the six strategic drivers to pursue innovative initiatives, coming from different sources and aimed at different time horizons. Yet more, you are in a position to promote a clever culture in your organization. This is bound to be your greatest legacy.

			clever for Family Businesses

			The problems family businesses encounter are numerous and unique. Family businesses are torn by the need to find a balance between two dimensions—the business and the family, which are intrinsically different. Family is driven by cooperation and a socialistic spirit, whereas a business is driven by competition and a capitalistic spirit. With family, you want to keep everything close and private—you want to control it. In business, you have to open up and share information with others. Family tends to be risk averse and make decisions based on emotions and effect, whereas in business, you must take risks and make decisions based on rationality. Families also tend to be a bit more conservative with their money—they want to save. Businesses are driven by investment. Families are more focused on tradition—businesses need to change.

			You get the idea.

			The question is—which one is better? For family businesses, the answer is: both are equally important. Interestingly enough, most family businesses find creative and original ways to strike a balance. These dimensions seem to be in contradiction with each other, but in fact they are not strictly in conflict—they are, according to John Ward9, Amy Schuman, and Stacy Stutz, a paradox. Family businesses find ways to cooperate while they compete—to be rational while they’re driven by their emotions. 

			This makes family businesses well-positioned and well-suited to succeed in the current ambiguous business environment. However, not every tension is simply a paradox that can be reconciled in a creative manner. Sooner or later, family businesses require that you make a choice between three systems—the business dimension, the family dimension, and the ownership dimension or structure.
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			Figure 8.

			Figure 810 shows how these dimensions progress over time. The business begins as a startup where everything is probably a bit confused. There are no structures or policies, and everything is done by the family—the founder and their spouse, the siblings, or whoever is doing whatever needs to be done.

			As the business grows, there is a need to make it more formalized and professional. There must be rules in place, along with different people to carry out different responsibilities. When the business is mature, it is managed professionally, and the founders no longer make all of the decisions. 

			The family system usually starts out with a small, young business family. As it grows, some additional family members join the business until it becomes a family business proper. They work together for some time until the founders need to move on and let the next generations take the helm.

			The ownership system continues in a similar vein. In the beginning, the owner owns and controls every aspect of the business. Then there are siblings that work together, and then their children. The grandchildren of the founder eventually manage what is called the “cousin consortium.” 

			If everything goes well and the three dimensions progress more or less at the same pace, it is easier to balance the evolution of the family business, but there are times when the things you want to achieve for the sake of the family are in contradiction with the things you want to do for the sake of the business. For example, do you want to keep every family member in the business and give them all managerial positions because that’s what’s good for the family, or do you want to hire professional managers because that’s what’s good for the business? Do you want everyone to have the same shares that allow them to have decision-making power because that’s what’s best for the family, or should those who have the greatest capabilities of running the business have them? Should you focus on building family assets by saving money or should you pursue the growth of the business?

			It is my contention that while these things become a bit tricky, when you have to make a decision between the interest of the family or the interest of the business, your role requires that you always do what’s best for the business, no matter how uncomfortable or painful is the decision. Without the business, there is no family business—whereas the family, in a sense, will always be there. Putting the business first means not defending what you’ve always done just because it was the way your grandfather did it. It means keeping what you have while investing in the near-term with an eye on the more distant time horizon.

			When my students who come from family businesses—particularly ones that have been successful for decades—go home from taking my courses where they learn about clever, they suggest to their parents or grandparents new ways to embrace the framework. More often than not, the response is along the lines of, “We’ve been doing this successfully for a century. Why do we have to change now?” It’s a fair question, but it’s perhaps not the most relevant. What I find to be a more important question is, “If we could start from scratch today, would we do the same things we started doing one hundred years ago?” If they’re honest with themselves, they’d probably say no, because whatever they did that was smart and successful one hundred years ago is very unlikely to be fit for the vuca world of 4ir. 

			During a workshop I held for a pharmaceutical multinational, whose regional distributors are by and large family businesses, we discussed the obstacles to investing in more innovation. A common answer was that the next generation was not interested in working with the family business. Why? They had more exciting career options in fast-growing corporations, global banks and consulting firms, and innovative startups around the world. That is a pity.

			As the head of a family business, you must ensure the long-term success of your family company. It is a huge responsibility, both towards the past and the future generations. The clever framework is designed to help you think precisely on that timeframe. You should not make decisions bound only by the past trajectory of your business. Create a business that your children and their children will be proud of and excited to work in.

			clever for Entrepreneurs

			Many of the entrepreneurs I work with come to see me on our very first meeting with the idea that their startup must have a fully developed product, with complex advanced features. They also usually have already hired a designer to create a cool logo and are working on their internet site. I admire their determination, but all of these things are secondary. A startup is not a tiny version of a company. So, it doesn’t need all these company-like widgets. A startup is much more similar to a laboratory—a set of experiments that you run to test whether or not you have the ability to put together a product for which there is a market and that makes such market happy.

			Companies tend to be structured and conservative environments. They are run professionally with hierarchies, policies, and procedures in place—all distractions from the more important things you need to do as a fledgling business: 

			Identify the right customer and serve them to start growing. 

			In the process, you might modify your initial idea, say, from matching companies and job applicants in the uk to offering executive education in India. Impossible? This is based on the true story of a startup—launched by two brilliant entrepreneurs and later personal friends—I’ve collaborated with and invested in. Andrea Bonaceto, the former ceo, has since moved on to launch one of the world’s first blockchain investment funds.11 Krishna Venkata is now spearheading the next pivot, providing outsourced advanced software development in Bangalore.

			There is no shame in pivoting or changing trajectory. This is the essence of learning and embracing Responsive Decision Making. In fact, it’d be shameful to stubbornly stick to a failing business model, without changing it. Even the great success stories of entrepreneurship have gone through some pivots. 

			For example, PayPal began by offering payments for the people who used a PalmPilot, a handheld computer that was the precursor to the smartphone. They created a payment system that lets users beam payments to others. Soon they realized there were too few PalmPilots around and that users had no interest in the service. At the same time, they had established an internet site to support the service, and they recognized that people were instead quite happy to use that site to make payments for other users.

			Though the initial idea of PayPal as a PalmPilot payment system failed, they realized that there was a demand for it to become an email-based payment system. So, they changed it. Responsive Decision Making at its best. Once they did that, they tapped into a new market and exploded. When you’re small and find that new market, a few things can happen.

			One is that you find you don’t have the ability to stay in business because you don’t make enough money initially. Another is that competitors make their way in and you lose the bigger opportunities to them. In response, many startups try to grow slowly and responsibly. This would have been the wise strategy in a more stable, slower, and predictable world. In today’s vuca times, Reid Hoffman12 has a different suggestion. As the ceo and founder of LinkedIn and part of the initial team at PayPal, Hoffman is a leading authority on fast-growing startups. 

			His advice is that at that stage, instead of fixing all the problems that come, instead of trying to have as much strategy as you can and grow moderately, you should grow at hyper speed—a type of growth he calls “blitzscaling.” If you do, you conquer the market, and then that market is yours forever. For both PayPal and LinkedIn this proved especially important, because they operated a platform and, as we discussed in chapter 5, the most important asset for a platform is a large network of users. If you lock the users in, then you have a strong competitive position. Later you can take the time to fix the problems because you will be making enough money to fix whatever needs fixing.

			What’s interesting about this idea is that if you do attempt to fix a problem as a small startup and then define a policy for that problem, your solution will likely be obsolete when your startup grows. So, it would have been a waste of time or, worse, turn into a burden.

			Imagine you have a dinner party where you invite three to four of your friends. You call them to confirm, you make your grocery lists, you buy the products, stock the refrigerator, commence to cooking, and your friends arrive. Now imagine the same scenario, but with fifteen people attending. The things that made sense for you to do in the previous scale with three to four friends no longer make sense. You don’t call each one of them to confirm. You likely book a restaurant instead of choosing to cook yourself, and you make sure it’s a restaurant that most of them will like.

			Now imagine you have to do this for one hundred people. Now a restaurant won’t suffice—you’ll have to book a venue and hire a catering service. The catering only handles the food, so when it comes to confirming the guest list, you won’t be able to confirm who attended until afterwards due to the sheer number. 

			Now imagine 5,000 people. Now imagine 100,000.

			This is what happens when startups grow. The types of problems they must address and the nature of managing the business morph into something else entirely. Finding solutions to early problems is in all likelihood a waste of time, because those same problems probably won’t exist as you continue to grow.

			I deeply love the energy of entrepreneurs. I love mentoring them and working with them. It’s a journey that started a decade ago, when I founded and managed a business incubator in Italy. That entrepreneurial experience has taught me many things about entrepreneurship, some self-evident, some very profound. One lesson I hold dear is that entrepreneurship is ultimately a human experience. It’s an exercise in grit and even unreasonableness to repeatedly overcome insurmountable problems. It cannot be achieved alone. It requires partners, friends, employees, mentors, and investors. These supportive stakeholders also have expectations that can create incredible pressure.

			While we always seem eager to celebrate entrepreneurship and startups, we do not talk enough about this pressure. When I was invited to the G20’s Youth Engagement Initiative in Argentina, I realized that the seventy-odd young talents in my audience were constantly exposed to words of excitement and encouragement towards entrepreneurship. So, I decided to warn against the pitfalls. In my talk, I reminded them that 90 percent13 of the startups fail, including 75 percent14 of the most promising and best-funded, which have attracted venture capital investments. I also prepared them that entrepreneurs must cope with such pressure that half of them experience mental health problems.15 Yet, the rewards of successful entrepreneurship, when human ingenuity and greatness create value, are a true joy to behold.

			As an entrepreneur you have a responsibility to create value for your customers, your team, and your investors. At first you won’t be sure if what you plan to do works, you will run a lab of sorts in order to find out. As soon as that is clear, you may need to grow incredibly fast. When doing so, you will have to accept making poor decisions, being inefficient and wasting resources, just so that you can grow, because after you’ve grown, many of the problems will have become irrelevant. In fact, your company will grow so fast that it will be radically transformed every few months. 

			For example, Careem, the startup we discussed in chapters 5 and 6, was growing at 30 percent a month. This means that it doubled in size every two and a half months. Every six months, new employees were more than all the previous employees. If you do the math, you will conclude that Careem was growing twenty-three times per year. Whatever solution seems fit for your startup now, it will be inadequate when you’re twenty-three times larger just twelve months from now.

			Throughout this overwhelming pressure to firefight, cope with change, and continue to grow, you must keep the strategic course straight. clever will keep your eyes on the deep strategic drivers that affect your long-term success.

			clever for Intrapreneurs: Middle Managers and Junior Family Members 

			Middle managers are in a unique position where they have frequent interaction with suppliers, customers, colleagues, and peers. Their interaction with these various stakeholders gives them distinctive insight and knowledge that a ceo simply wouldn’t have. They are the most likely candidates for bringing clever ideas to senior management.

			A very famous example is the middle managers at FedEx, the express shipping company, who developed a plan to create many more drop off points for packages by installing drop boxes on all FedEx vans. That way, if a customer sees a FedEx van, they can simply drop off their parcel on the spot. This idea didn’t come from Joe Parron, the ceo. Rather, it was birthed in the middle. Another legendary example comes from 3m, the company that invented Post-it Notes. Post-It Notes are the silver-lining of a failed innovation. Engineers at the company were trying to develop a new glue, but the substance turned out to not be very effective. Instead of abandoning the project, one of the engineers tried to turn the weakness of the glue into a strength. He pitched the idea of an adhesive that allows people to easily stick and unstick small sheets of paper. This product, the Post-It, became a resounding success and a signature product for the company. 

			This type of innovation from 3m should not come as a surprise. The company is famous for allowing employees to spend up to 20 percent of their working hours pursuing new projects of their own choice. Google does something similar. That’s how Gmail was invented. Companies that recognize the importance of strategic ideas coming from lower and middle management end up innovating in ways that have terrific impact on the markets they serve.

			However, it’s often difficult for middle-managers and junior family members to raise issues of strategy with their superiors. Many companies and families don’t have a culture of innovation that fosters these exchanges, are risk-averse, or simply assume that expecting strategic decisions must originate at the top levels of the organization. It’s impossible for middle managers to single-handedly change the culture of an organization—instead, they should work around it. They need to become “intrapreneurs.”16 Intrapreneurs are like entrepreneurs in that they are innovators and change-makers, but they do so within an existing organization instead of forming their own companies. 

			Making the case for clever

			Let’s say that you work in a more traditional company that does not have a culture of innovation. You must find other ways to promote change. That doesn’t mean cornering your boss in the lunchroom and demanding they do x, y, or z, or lecturing him on how smart you really are. Rather, there are techniques and strategies that have been proven to work in persuading upper management to pursue change and innovation.

			The idea of pitching17 an idea to upper management is called “issue selling.”18 You’re persuading them to do something that they may be reluctant to even consider. When approaching this kind of situation, it’s important to think about it in the same way one does Responsive Decision Making. One of the most important concepts covered in the last chapter was the necessity of understanding the perspective of the user. If you’re in middle management, in this scenario, the “user” you’re persuading to adopt new ideas is senior management. If it’s a family business, perhaps you’re pitching it to your parents or grandparents. Whoever the audience is, before pitching a solution to anyone, you need to understand what their position is, what their expectations are, what type of person they are, and how they see different challenges. 

			Is your company worried about the competition or are they focused on ways of growing revenue and profitability? You need to link one, or all six, drivers of clever to ongoing strategic issues that your company is prioritizing. You should be providing a solution to a problem your boss or your parents already perceive as urgent. It is too soon for you to put items on the strategy agenda, but it’s not too soon to help address the items that senior management has already put there.

			Another important element for the acceptance of an idea is your understanding of your organization. In different organizations, you should approach people differently. For example, in some places an informal conversation followed up by an email may be preferred, when others might require an appointment for a formal pitch. In many cases, it’s best to approach a decision maker privately as opposed to pitching something in a meeting or public forum with an audience, where they might be under pressure. There’s no template for a solution that works in all places. You must analyze and act on these factors in a way that you view as making the best impression. 

			According to research, there are two major strategies for successful issue selling: bundling an idea together with other strategic issues, as mentioned above, and choosing the right people and channels, either public or private, to propose your idea.

			In this respect, a team effort to push an idea can be more productive than a single person doing so, and there are a few different people you could involve in your plan. One option is to reach out to someone above you, like your boss or their superior. If the superior of your boss understands the value of what you are proposing, they might make it a priority for your direct boss. This is one way to get your proposal to the next level, although you will have to consider office politics carefully. Peers and people at a lower level can also be helpful allies. If an idea comes from multiple sides, it’s often perceived as being more important and relevant. 

			Senior management also responds favorably to “expert” opinions. It’s more likely your boss will give you the green light if you bring in an external expert, like a consultant or a professor that your boss finds credible and who recommends the same course of action19 as you wanted to “sell.” 

			A Perfect Pitch to Persuade Your Boss

			A perfect pitch is structured into five parts—gap, purpose, capabilities, organizational support, and benefits. Research20 has shown that the inclusion of these five elements boosts the likelihood that your message will be well received and that your solution will be implemented.

			The pitch should begin by highlighting the gap between the ideal and the current situation, showing your audience there is a problem. 

			Second, you show that the idea you are pitching can bridge that gap and fix the issue. This is the purpose.

			Third, after revealing the problem and proposing a solution, you must persuade your audience that your team has the capability to successfully implement the proposed idea. 

			Fourth, you demonstrate that you have the right organizational support. This might mean showing that you can count on your boss’s superior, or the other colleagues and peers who are on board. 

			Finally, it’s essential to display the value and benefits that come along with the successful implementation of your solution. 

			You can further improve21 your pitch by making sure that your idea is really new, by including a prototype, demo, or physical object which clearly conveys the solution you are suggesting, and by using influencing tactics, like asking the boss what she thinks or offering to help with the implementation. 

			As an intrapreneur in a company or in your family business, you must help your organization stay relevant and successful over time. This is not only what you want because it will get you promoted. It should be what you wish for because you want to work for a successful organization. This is your foremost responsibility. It’s the reason you were hired in the first place. You must share with the executive team the unique insights you gain from your perspective and help them take a more comprehensive view of the changing competitive landscape. clever helps you frame your ideas and position them not as mere intuitions, but as strategic plans for the continued success of your company.

			Go Forward with Confidence

			As mentioned in the introduction of this book, you may choose to employ one, a few, or all of clever’s strategic drivers. How do you know what is right for your company?

			When it comes to pursuing the six strategic drivers of clever inside an organization, we must distinguish between the first three letters and the last three. The cle of clever—Collaborative Intelligence, Learning Systems, and Exponential Technologies—are all ongoing technological trends currently happening outside organizations and ecosystems. The ver—Value Facilitation, Ethical Championship, and Responsible Decision Making—are about the managerial decisions and the culture within an organization. Strategies that leverage all of clever are not automatically the best ones. A strategy only works when it helps leaders bring their company where they want it to be in the future. 

			How do you craft a strategy for a digital future?

			One of the things that most companies do not understand about digital strategies and the digital transformation that ensues is that it is not about the technology—those change faster than you can imagine, and when they change, they quickly become obsolete. If your company adapts its strategy to a specific technology, that too will soon be obsolete.

			Digital transformation is an opportunity to do things differently and become better at managing change. Digital transformation is a cultural transformation in disguise. It is about changes in mindset, not adapting to technological trends. Once you realize that, you’ll find your ability to accept and navigate change greatly improved. Then, clever will assist you in making the right strategic decisions.

			You are now armed with the tools you need to confidently help your company navigate these vuca times. It won’t be easy—revolutions never are—but with the right research and support, I am confident you will master the 4ir.

			Question 

			
					In the face of the accelerating change, how do you want your company to be different in the next five years? 
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			Let’s close this book by discussing a company that everybody knows and that clearly illustrates every aspect of clever—Uber. 

			Started in 2009, Uber went public in 2019, with a valuation of $82 billion1 and an expected, longer-term valuation of $100 billion.2 Uber radically transformed the taxi and chauffeur industry, without being a car or a transportation company. So, the incumbents did not see it coming. It launched as a mobile app for ride hailing, but its operations and strategy are not defined by an industry—they are defined by what it can do. Uber’s technology allowed them to expand into many other areas. 

			Uber now also delivers food, rents bikes and scooters, ships freight, transports patients to hospitals, and in some cities, offers aerial transportation. These are seemingly different industries, but the competencies for success are the same. And this is, arguably, just the beginning. 

			clever in Action

			Uber embodies the spirit of clever in many ways. It’s an excellent example of how to employ the framework, but it’s also a good lens to think about where companies can go wrong.

			C: Collaborative Intelligence

			Uber employs the different skills of humans and Learning Systems in tandem. When you hail a ride with the app, the system contacts the nearest driver to you and links you to them in real time. This could never be achieved by human intelligence alone. Even accurately identifying the driver nearest to the rider would be a major hurdle. Yet you still need humans to drive the cars, help with luggage, interface with clients, and to do other tasks that robots can’t achieve—yet.

			L: Learning Systems

			Uber uses Learning Systems for numerous tasks. They collect data about riders and the journeys they take to make predictions about future supply and demand. They ride a fine balance between making sure there is never too long a wait time for a ride and that there aren’t too many drivers on the road. If those two factors fall out of balance, they risk losing riders or drivers. So, they use surge pricing to correct imbalances—raising the price for rides when demand is very high. All of these factors are controlled by algorithms, not people. Uber is also experimenting with driverless vehicles, which will be a new adventure in ai.

			E: Exponential Technology

			Uber exists because of the exponential growth of mobile phones and the diffusion of gps. These technologies used to cost thousands of dollars and, but now almost everyone has the technology in their pockets. 

			V: Value Facilitation

			Uber’s model depends on people, and the value of their company depends on people joining their platform. They need passengers to incentivize drivers, and drivers to meet the needs of passengers. Both sides of the equation find value in meeting each other at specific points and times, and Uber is just the facilitator. 

			E: Ethical Championship

			Uber has expertly used the first four letters of clever (as well as the last, as we’ll see shortly). They understand how to use technology and business models that dominate the 4ir expertly, but when it comes to Ethical Championship, they fell short.

			Between 2014-2018, Uber has reportedly lost 20 percent3 of its valuation—a fact that is counterintuitive, as the business kept growing. They’ve had a series of ethical scandals4 and failures related to unfair competition, deception of law enforcement, sexual harassment, and a range of other issues. These scandals have resulted in hundreds of millions of dollars in settlements and the dismissal of the ceo and founder. Despite its brilliant business model, the company has been defined and limited by its unethical blips.

			R: Responsive Decision Making

			Uber is brilliant at deploying new solutions and services. It tests them out and uses feedback to determine whether to abandon or carry out ideas on a large scale, a technique that sometimes puts them at odds with more traditional companies. Barclays Bank, for example, wanted to team up with Uber on a credit card, but they had trouble reconciling their time frames for the project. For Barclays, six months was an impossibly short amount of time to implement anything—for Uber, six months was too long. They had to be granted special board approval for the project to run seven months.5

			Their risk attitudes were also mismatched. Uber’s strategy is to test by rolling out services and then improving as time goes on. Barclays operates in a more heavily regulated industry and is averse to risk. Uber, on the other hand, worries that if they were to design something to 95 percent completion before launching it, they would leave little room for improvement unless they perfectly predicted what was going to happen. 

			A New Era

			Grasping all the aspects of clever, even if you never employ some of them, helps you understand our current economic landscape. It helps you see what’s going on outside of your company’s and industry’s sphere so you can find what opportunities exist.

			Making positive changes within your company helps not only the business, but your career as well. By successfully predicting challenges, pitching strategic solutions, and implementing them successfully, you are acting as a leader.

			The reasons corporations exist is because they have the resources and can take the risks that individuals cannot chance on their own. From a societal perspective, creating value from limited resources is an ethical thing to do. Although many of us live in an age of wellness and abundance, the truth is we have limited resources as a planet. It’s our duty to create value, not destroy it. 

			The 4ir is an era defined by vuca and is becoming ever more vuca. Using the clever framework is no longer just useful—it’s necessary for survival. I want you to use the clever model to engage with your peers, employees, colleagues, and bosses. I want this understanding of strategic change and response to help you expand your role as a leader. You must be the driver of change. In doing so, you can help others succeed with you. 

			Share Your clever Moments

			I wrote clever to start a conversation.

			My vision is a community of clever business leaders worldwide, inspiring each other, and learning from each other’s successes. I am a professor, and I take pride in my job as an educator. My lessons, however, are only useful if they help my students and my clients solve real problems that matter to them. I, too, must embrace clever.

			To do so, I need to hear your answers to the questions at the end of each chapter. You can send them to me via email (answers@alelanteri.com). Send as many answers as you want—one or all of them. They can be lengthy and elaborate or brief and intuitive. Your answers will not be graded! 

			You will help me find the right way to support you and your company, as well as other leaders like you and their companies, to master the 4ir. You will help kickstart a conversation. 

			The conversation continues with new content, videos, and case studies on www.alelanteri.com.
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