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Preface




My favourite authors are those who are very smart, but not that type of smart that stays only in the head and books. They practice what they preach. They have skin in the game. While being very practical, they tend to see things that most people don't. It's as if they have a different lens through which they perceive things that separates them from the crowd. Also, they tend to be avid readers and learners from a young age. They have been accumulating knowledge throughout their lives which helped them connect things, disciplines, epochs, and people's ideas to create their own. They relentlessly pursue them and prove to their sceptics (and there are numerous, especially in the beginning) that they have a point. They are the mavericks, and they are very few. 

I am missing many of these attributes. Actually, the odds of being part of this very exclusive group is infinitesimal. I started seriously reading books very late, in my mid-twenties. I remember trying to read books when I was very young, but just the feeling was not there. In many books, authors often talk about how they stumbled upon one book or another in their parents' library or at school and how that sowed the seed of their curiosity, or maybe it's just part of their own narrative. No, that wasn't me at all. One day, in my early teens, during the summer holidays, I took a trip to a library with a rule to summarise the borrowed book. I don't really remember reading it, but what I do remember very well is that when I brought it back, I placed it on the librarian's desk quickly and ran away. At the same time, I can't say that we had many books at home nor did I come from a family of great readers. Potential time to read was heavily spent on playing football and basketball. But things change. They always do. Moreover, I learned English, as my third language, even later, in my thirties. And I did that for a specific purpose: to enrol in a Master in Business Administration (MBA) program, which had a huge effect on the way I see things unfold in the world of business. The effect, however, was not the one expected. More later.

Despite these initial disadvantages, here I am writing a book about business, and in English. It’s my way of rebelling against my own path. In a world conditioned by the path dependency or put simply; what you did determines largely what you’ll do, this book represents a blip, a noticeable one and I am enjoying it. It's also a f*you book to the box that we and others put ourselves into. More positively, it's a hope to take whatever you got from life and turn it into endless possibilities, provided one really wants it, and I wanted it very badly. This world of possibilities is the outcome of something, I dare to say, getting me slightly closer to the authors I look up to. It's my relentless intellectual curiosity. I don't know exactly how it started, but I know it represents a lot in my life. While some interpret it as arrogance, others cynicism, I see richness, inquisitiveness and intellectual independence. One idea leads to another, one book generates a wish list of others in search of something very deep that I can’t put words onto. Maybe it's a search for meaning. A psychoanalyst would hypothesise that it's because I was deprived of it when I was little or to make a point to my parents. But who cares? It's interesting to see that one ingredient pushed to the extreme can make up for missing others, regardless of one's own nature and nurture, for the whole recipe to work. This non-linearity is essential in this book and it's almost everywhere.

The idea behind this book started germinating a long time ago. How come management models and theories taught in business schools, and which are widely used in companies don't work the way we want them to? How come, when implemented, the outcomes are not systematic? Some people may argue that these models sometimes work, and sometimes they don't. Others would say that the tools are good, but managers don't know how to use them. This reminds me of the old saying that in academia, there is no difference between theory and practice, but in the real world, there is. I also remember an executive who used to say that he had the best strategy, but he just needed others to implement it. He didn’t understand that strategy, or for that matter any idea, is almost nothing without implementation. So, all these people are confirming my point. A theory or a model that does not replicate with some confidence and does not consider the change factor, is a model that does not work, period.

To borrow Taleb's example, when boarding a plane, one should be almost certain about the outcome of the flight. No one would say planes sometimes work and sometimes they don't. So, why for example embark on a strategic initiative—with its standard processes, engaged resources—using linear thinking, when the certainty of outcomes is very doubtful especially in a rapidly changing world? You would hear executives asking their team to take separate flights to manage the risk of losing everyone at once and at the same time taking significant risk in a strategy exercise. This is something that truly baffles me. It's no wonder that many so-called strategies end up failing. This plane example, taken from the world of physics and engineering as opposed to matters related to social phenomena, is central in this book. The main issue in relation to these models and theories is that they have morphed into a management orthodoxy, a sort of doctrine, what I call “managerialism”. It's the standard way to do business. I have seen many people applying things blindly without a shred of critical thinking as if it was a universal law.  Depart from it at your own peril.

I attended a conference on healthcare some time ago, where one of the keynote speakers presented how she implemented a management program. She emphasised the importance of having a company vision and stated that the company didn't even have one before, as if having a vision is a requirement for every company. It is this sort of the dogma that I am fighting. Deviating from mainstream thinking and questioning established ideas can make you seem like an outsider or "weirdo." Throughout my 20 plus years in the corporate world, I observed, strategised, and experimented, which led me to question all established ideas. One of the areas I questioned was how budgets were developed and their effect on changing people's behaviour. Unfortunately, when I raised these concerns, people looked at me as if I was talking gibberish.

At one point, I was part of a restructuring team where operational managers proposed cost-cutting initiatives. I immediately voiced my concerns, stating that these measures would rather increase costs twofold in the future and I explained why. The response I received from a decision-maker was unforgettable. They dismissed my concerns by saying, “Yes, but this is a finance thing”. Despite my warnings, they went ahead with the initiative, only to realise later that what I had predicted came true. However, since the people making the decisions were not the ones left to manage the consequences, they didn't seem to care. Interestingly, the person I was primarily communicating with at that time ended up leaving the company. Considering the restructuring costs were put “below the line,” the individuals responsible for the change left the company, and operating costs increased twofold for others. I wonder what kind of model can capture this dynamic situation. I'm certain that the restructuring team followed proper change management steps, possibly using some conventional framework, and even sought external help. However, despite their efforts, the outcome was disastrous, and very few people even noticed because new teams had joined. So, an alien yes, I was. 

The questions related to the way management is practised led me to embark on a long, tortuous but very fulfilling journey. After completing my MBA, I was eager to put into practice what I had learned, from strategy to finance and marketing. I felt equipped with all the necessary knowledge to understand and act within an organisation. However, things were not right; something was missing, something was wrong, as if the whole environment did not actually align with the theory. Later, I came to understand that it was the other way around.

The journey of questioning began with one book that had a profound effect on how I saw the world. It was my red pill. It happened on one of those rainy days in wintry Brussels when I walked into a bookstore that primarily sold books in French. However, there was a small and dark downstairs section dedicated to books in English. Why choose easy things? Despite having just finished my MBA, my thirst for knowledge and curiosity persisted. I am not exactly sure how I found that book, but I remember having heard about the author and his other famous book before, especially after the 2008 financial crisis. Yet, I had never actually read it. One word in the title caught my attention: Randomness. The book, Fooled by Randomness, written by Nassim Nicholas Taleb, is part of his oeuvre called Incerto, which means “uncertainty” in Latin1. It’s a collection of five books, including the high-profile Black Swan, which was widely read in the aftermath of the crisis2. Fooled by Randomness is not only a masterpiece in its own right but was for me a gateway to the thriving world of complexity and complex systems. It led me to explore various subjects such as physics, anthropology, evolutionary biology, information theory, complexity economics, and the multidisciplinary field of complexity science, which studies the behaviour of a collection of agents interacting with each other, resulting in macro behaviours. I also discovered the fascinating world of computation through the work of another genius, Stephen Wolfram. Wolfram possesses a unique combination of skills and expertise in science, particularly physics, business, and computation. In this new world of knowledge, I found myself delving into a world full of new concepts that embrace change, the only constant. This world is very difficult to predict but full of excitement and endless possibilities. However, amidst the absorption of all this knowledge, I realised that the business world operates in a very strange way: a way that ignores dynamics and changes despite their omnipresence.  

So, I ended up formulating my own thesis of why things are the way they are, and I will delve further into this idea later. We live in a world of increasing complexity, driven by high connectivity, both physical and virtual. As a human species, we have become overwhelmed by this complexity, causing us to revert to familiar ways of seeing and doing things. These ways have become our guiding beacons. In the past, doctrines and religions served as beacons, guiding people through survival heuristics for centuries. Now, in the world where sacred matters were transferred to the profane, different forms of doctrines have taken over, “managerialism” being one of them. Instead of taking the time to deeply reflect and think things through, we rely on prepackaged concepts and repeat them over and over until they become institutionalised. It is this institutionalisation that I am revolting against, using science, history, philosophy and real-world practice.

I can't even imagine the impact of technologies such as Large Language Models on this whole thing. Sometimes, I find myself resisting the use of it because it seems too easy and I don't want my ideas to be influenced by "statistically coherent ideas". Therefore, I spend a lot of time thinking and thinking things through. While I believe that many will benefit from the technology, I am certain that it will make people intellectually even lazier. Thinking is a muscle that needs to be trained repeatedly and outsourcing it to a machine will profoundly affect how we approach real-world problems. The consequences will be monumental.

The fundamental reason behind conventional management thinking lies in what we assume about the inner workings of the world. This is something that most people neither try to understand nor question. We take the way a few things work in the world—which happen to follow a mechanical view with simple, direct, and linear relationships—and apply that logic to all disciplines and domains. In reality, however, the world around us is neither simple nor mechanical. It is complex, and it is this very complexity that I will introduce in the first chapter, which draws on the growing field of complexity science—a fascinating discipline concerned with the relationships between components, including individuals, whose interactions lead to emergent phenomena. It is therefore unsurprising that the world of business and organisations falls squarely into this category.

One of the foundational disciplines of complexity science is physics. The way we think about business, human affairs, and the world at large has been profoundly shaped by discoveries in physics since the scientific revolution. In Chapter 2, I will take the reader on a brief journey that begins in antiquity and traces the evolution of our attempts to understand physical phenomena through scientific inquiry. It is remarkable how physics, its discoveries, and its related philosophies and narratives have shaped—and continue to shape—the way we think and function in the world today.

Given that companies are complex social systems, the link to social phenomena is immediate. Physics, particularly through its first Newtonian revolution, had a major influence on how social matters were investigated and theorised. We will see in Chapter 3 how the physics canon affected the way social sciences approached their subject matter. 

Later, as advances in physics gave rise to new technologies harnessed during the Industrial Revolution, new forms of human organisation emerged. Along with them came the early challenges of running and managing early factories. In Chapter 4, I will explore how management thought began and evolved to address the challenges of industrial society.

Conventional management theory began to take shape through the academisation of the discipline after World War II, which led to the development of many of the theories still in use today. Unfortunately, the results were disappointing and fell short of expectations, despite the considerable resources devoted to the field. In Chapter 5, I will examine what went wrong with these theories and the broader management conventions by analysing their ontological and epistemological foundations. In doing so, I will analyse two major contemporary practices—strategy and employee engagement—and show that their underlying assumptions fail to reflect the true complexity of the world.

In the final chapter, I will introduce a computational view of the world—and of companies—and invite the reader to zoom out and reconsider what it means for something to “work” in a complex and uncertain environment. The aim is to offer a different, yet coherent and intelligible, way to improve the way we understand and manage organisations.




What This Book Isn’t About




Traditional management books try to offer managers practical advice on how to run their companies. They often criticise one theory or practice only to replace it with another—sometimes built on the author’s personal experience, sometimes on supposedly “scientific” studies. These recommendations naturally resonate with practitioners who feel overwhelmed by the pressures of daily business life and are drawn to anything that helps them focus on a few key actions to reach their goals. This need is understandable and legitimate. However, although the reader will eventually discern some underlying heuristics that may help navigate a complex business world we neither fully understand nor control, I have made every effort to avoid falling into the atomistic, recipe-driven style of conventional management literature. It is an easy trap. The reasons for avoiding it are many. First, I genuinely believe there is no silver bullet. Management academics and business-success authors have pursued this route for decades, with results that are—as I will show in Chapter 5—consistently disappointing.

A more fundamental problem with the “success formula” narrative is that it assumes doing specific things will reliably produce a positive outcome—or, more modestly, that these actions significantly increase the likelihood of success. But in a complex world, cause and effect do not line up neatly, and probability is routinely misapplied, as we will explore later. Take the example of being brutally transparent with an employee, a practice some popular figures promote. It may work with one person and fail with another; it may work in one moment and not in the next. Outcomes depend on how individuals, the organisation, and even the surrounding culture respond. Context matters. Whatever action you take interacts with the environment in which you take it—and it is the environment, not the action itself, that ultimately “selects” the outcome. The same holds true in markets: a product does not succeed because of its intrinsic features but because customers select it in spite of its features, as well as because of them. As the environment keeps changing, so too do outcomes, regardless of the actions taken. This does not mean that every action must differ each time, but it does mean that the underlying ontology is one of change—and we must remain aware of that. Nor does it mean that what we do as managers is useless; on the contrary, it is necessary, though unfortunately not sufficient to guarantee the outcome.

For these reasons, this book is not a “how-to” manual. My aim is to offer the reader a compelling case against management orthodoxy and its epistemological foundations so that he or she can question the popular practices which—despite their coherence and appeal—not only fail to work but also hinder the manager’s ability to act differently and experiment. 

So, to the familiar question: What should I do on Monday?

Once you have—I hope—absorbed the core tenets of this book, whatever you choose to do, provided you experiment, learn, and avoid jeopardising survival, and escape falling into the dogma trap, will contribute to the diversity of actions from which novel solutions emerge. Most importantly, it will keep your senses attuned to how things unfold and allow you to adapt accordingly, instead of letting your guard down because you trust a theory or a model. This leads to the final and crucial point: this is not a book against what managers do. It is a book against what managers think they ought to do simply because convention dictates it. The distinction is essential.





















CHAPTER ONE

Complexity




Things Are More Complex Than You Think




Have you heard someone say “It’s too complex” and noticed the resulting emotion? It doesn’t seem very positive, right? Well, you’re not alone. Most people who experience complexity in business and life, in general, do so because they can’t grasp multiple moving parts and the relationship among them. If they can’t understand, their action becomes less effective . . . or so they think. 

When we look around, we get information about our environment at the speed of light, roughly 300 million meters per second. However, the speed of our nervous response to process this information is several orders of magnitude lower, around 120 meters per second. So, biologically, we quickly get overwhelmed by our environment. We are cognitively limited in our processing of information about our environment. Luckily, through hundreds of thousands of years of evolution and adaptation we developed heuristics that helped us compensate for that shortcoming, most of the time without even having a full understanding of what's going on. Still, the modern human wants to understand before acting, which seems logical at first sight.

So, in the face of complexity, the common strategy is either to reduce the dimensionality or decompose the problem into small understandable pieces. It is called in common jargon “Let’s simplify”. I am pretty sure that you've heard that too. By dimensionality, I mean the multiple factors actually affecting a situation. For example, you are dealing with a low business unit margin whose causes can be many, internal and external, neither mutually exclusive nor completely independent, and subject to change. Internal factors can be low productivity, high direct or fixed costs, leadership, technology, organisation and many more. External factors can be customers and their bargaining power, presence of service or product substitute, market maturity, competition and so on and so forth. Instead of examining all these factors, which you often can't, because it's complex, you focus on what you can control — costs. So, you decide to cut costs. 

You start first with fixed costs because they are very easy to cut, then you move to direct costs. You probably have some way of determining what level of costs to cut. You benchmark, you compare with other companies and other industries. For example, you could say the gross margin is too low for that business unit or the Human Resources department spending ratio is too high. The interesting thing is that as an executive, you don't really need any experience or any specific competency to say, “I figured it out, we need to cut costs”. It's as basic as it gets.

Another way to address a low-performance business unit is to plot it on a two-by-two matrix and decide the related action. There are several matrices being used in management, this would apply to any of them. Perhaps just take whatever two factors you choose, and then you will have four quadrants. For example: size of the market and internal capabilities. Or the business unit strengths and weaknesses along with the company vision. You  could decide the fate of the business unit as the outcome of the matrix exercise.

This reduces (drastically) the dimensionality of the situation to very few factors: the mind can grasp and make sense of it and then act accordingly—simplistically. In other words, one goes from high dimensionality—where a multitude of interdependent internal and external factors are at play and whose importance is mostly unknown—to one or two factors, usually selected conventionally or arbitrarily—to determine what needs to be done. Here, one can easily recognise the power of simplicity of these matrices in business, and can understand their extensive application. 

The other common way of dealing with complexity is to break the issue into manageable components. It's called reductionism and it has a long history of practice since the scientific revolution. We will come to that later. The basic assumption behind reductionism is that the whole is the sum of its parts. Take a country as a market, for example: a company with different product or service lines would attempt to devise an individual product or service strategy usually managed by different people reporting to others within a matrix organisation, then assemble the whole as a country strategy, sometimes ending up with multiple strategies impacting the same customers. 

Typically, what happens in those situations is either the “simple” action is not feasible, or if it is, it leads to multiple unintended consequences. Hello, complexity again. To sum things up, you want to get rid of the complexity “only in your head,” but it comes back to haunt you. Very interesting, isn't it?

While this can be useful in very specific situations, reducing dimensionality artificially is, in general, a huge mistake, because one does not know a priori which dimensions are the most relevant. The consequences can thus be dire. 

Well, I see you coming. “We need to do something, we need to act when the situation is not good. This is what we do as executives and managers.” What do you suggest then? Ok, not so fast. First, it is crucial to understand that things are more complex than you think; simplifying your understanding of this complexity does not make it go away. Let me repeat that: Complexity does not go away when you simplify. Simplification ignores a fundamental feature of business and life in general. This is painfully difficult for many managers to absorb. This is because they ignore what complexity is and how it comes to be. And this is fundamental. Complexity has given rise to a lot of interest during the last fifty years for reasons that I will mention later, but unfortunately not enough in the business world, and as the world is becoming more complex than ever, there is no hiding from it.

But for now, let’s define what complexity is.





Complexity Features


Complexity comes from the Latin word complexus, which means entwined or twisted together. Murray Gell-Mann, Nobel Prize laureate in physics and a founding father of the Santa Fe institute, an institution that studies complex systems, defines crude complexity as the “length of the shortest message that will describe a system, at a given level of coarse graining, to someone at a distance, employing language, knowledge, and understanding that both parties share (and know they share) beforehand”1. This definition shows the importance of describing a complex system in terms of the number of behaviours it displays. Let’s take, for example, that we are interested in the side of a coin, heads or tails. There are only two possible behaviours, hence a coin flip is simple. However, with many possible behaviours, such as that of a group of people tackling a specific issue, complexity arises naturally. Herbert A. Simon, a recipient of the Nobel Prize in economics in 1979 and a pioneer in administrative behaviour and artificial intelligence, defines complexity as a level of interconnectedness and interdependence of elements within a system2. Here, the centre of complexity is the inherent structure of a system made of different entities connected with each other in one way or another. Therefore, when we talk about complexity, complex systems come to mind, and they are everywhere. They range from insect colonies to the brain, to tropical forest and the internet. Social systems—whether economies, markets, industries, or companies—are also considered complex systems or complex adaptive systems because they are in a constant flux of adaptation to internal and external stimuli. 

It is worth noting that this complexity is sometimes generated from very simple behaviours repeated through time and space. This is something that Stephen Wolfram described in his groundbreaking book A New Kind of Science where he showed that a very simple program, rule, or behaviour can generate complex features that are impossible to foresee3. In other words, complexity emerges out of a system despite very simple behaviours at the fine-grained level. We will see that this has far-reaching consequences.  Here we can introduce another definition of complex system as put forward by Melanie Mitchell, a professor of artificial intelligence, cognitive science, and complex systems: “a system in which large networks of components with no central control and simple rules of operations give rise to complex collective behaviour, sophisticated information processing and adaptation via learning or evolution”4. By now, one should understand that complexity is an inherent property of an ensemble of connected components. Let me restate this clearly; complexity is an inherent property of a system. It’s not something that you can ignore, let alone get rid of. It’s rather something that you first acknowledge and then manage, and which sometimes you purposefully embrace. This is one of the main messages of this book. When you have a global organisation which services multiple countries and markets with multiple products or services to local customers which have their own specific needs within specific legal and market context, complexity increases, compared to one product company selling to one market.  

The level of this complexity is a function of the number of the system’s underlying components, the number of possible behaviours displayed . . . and time. Let’s say that you want to grab a cup of coffee in your kitchen. The related complexity, and also uncertainty, are very limited because the number of tasks involved along with the required time is limited. But what if you are a company—say, Starbucks—that wants to produce the same cup of coffee? It needs to source, ship, roast, ship to a coffee shop, and there grind the beans and produce the drink. You need many people to organise the whole process. So the complexity profile of the latter example is much higher. As a corollary, the level of complexity increases in a world of increased connection among the sub-components, both physical and virtual. It is becoming very difficult, if not impossible, to foresee what’s going to happen and plan accordingly as unintended consequences emerge from the system. So, complexity begets uncertainty. And as mentioned above, this happens even with simple granular behaviours, when presented repeatedly.

As complex adaptive systems are widely present in the real world, whether we acknowledge it or not, and show fundamental features of complexity, it is therefore crucial to understand the properties that characterise them. There are many, summarised here by Stefan Thurner: “Complex systems show an extremely rich spectrum of behaviour: they are adaptive and co-evolutionary; they show path-dependence, emergence, power laws; they have rich phase diagrams; they produce and destroy diversity; they are inherently prone to collapse; they are resilient, and so on”5.


Non-linearity or The Butterfly That Didn’t Cause a Hurricane


Many successful entrepreneurs pride themselves on working very hard. According to them, hard work is the key to success. This rings true. Success is achieved by individuals who roll up their sleeves, work more than the average, and experience payoffs that surpass the average. The harder you work, the greater the payoff. It is a beautiful and straightforward relationship between effort and rewards, providing one with control over destiny and the power to impact it positively. It also offers a rational explanation for the purpose of hard work. At the end of the day, it's a matter of how much sweat, blood, and tears one is willing to invest. 

As it turns out, however, hard work is a very modern concept. Nassim Nicholas Taleb stated, “Only in recent history has 'working hard' signalled pride rather than shame for lack of talent, finesse, and, mostly, sprezzatura”6. When considering highly successful figures throughout history, hard work does not often come to mind, even though many ideas from great figures have been interpreted through a 21st-century lens where hard work is glorified. The quote “Luck is when preparation meets opportunities”, probably misattributed to Seneca, has been interpreted as a way to control one's destiny through action. This appears to be contrary to what Seneca preaches in his body of work, which emphasises the control of one's mind in spite of one's destiny. It's not about working hard to achieve what you want, it's more about living an enriching and fulfilling life regardless of the outcomes.

I don't deny that things won't be handed to you on a silver platter, and some form of work needs to be carried out with consistency and discipline. However, the doctrine becomes toxic when the only way to achieve desired outcomes is believed to be through “working very hard”. Despite our desires, this direct cause-effect relationship lacks empirical evidence in the real world. Consider the countless people who work tirelessly day in and day out without significant rewards. Today, the hard work doctrine is pervasive. Just Google the words, and hundreds of quotes will pop up. The phenomenon is amplified on social media, where random individuals, whether successful or less successful, post something related to hard work and success, and it is widely shared. People either genuinely believe it or, at the very least, want to believe it. But what does hard work really mean in business?

Typically, people who pride themselves on working very hard refer to the number of office hours. It's about the hours spent behind a computer. Or perhaps it's the level of attention something requires. What about writing and responding to emails throughout the day? Does that count as hard work? And what about thinking about things outside office hours, during commutes, or while driving? The best business ideas I've had occurred while driving or during workouts. Should I include them in the definition of hard work? And what about doing things that have no value for the company and yourself, but you still do them because that's what you are paid to do? This is not clear to me.

Maybe, as with manual labour and any physically related activity, the most obvious way to define hard work is to quantify the number of hours doing something and do the same for the payoffs. Therefore, the more hours you put in, the more rewarded you get, like an hourly paid consultant. This is a very straightforward relationship that one can easily understand, and this is what we call a linear relationship. It's a straight line of money earned, drawn from zero and sloping proportionally upward as the number of hours increases. But wait . . . have you ever seen an entrepreneur or a professional become truly successful using this linearity? Probably not. The reason is simple, and it's called the opposite—non-linearity. Business is a non-linear game because business, as a socioeconomic construct, is a complex system. Here we go again. (The reason for linear thinking, though, is much more profound and dates back to the scientific revolution and the physics of Newton, but we'll get to that later.)

The closest definition of hard work that I can come up with has to do with a certain way of doing things to increase the odds of something positive happening. In other words, hard work, for me, resonates more as smart work following some basic principles to expose yourself to high payoffs using the power of non-linearity. You can do 100 things with very modest or no payoffs at all, but the 101st thing can make the payoff explode. And this is what happens all the time in business and in life in general. Small things can lead to big effects. Its extreme version is described as the “butterfly effect”, a layman's description of chaos theory. Meaning, the flapping of a butterfly's wings can cause a hurricane thousands of miles away. But here's the sad story, that most don’t talk about: a butterfly can flap its wings its whole life with no effect at all—no hurricane, not even a breeze—and no one would even notice. No one would post on social media about how beautiful, energetic, and hardworking the butterfly was. No book on butterfly flapping either, or how to become successful through flapping. It will most certainly die along with the vast majority of its species members in complete anonymity. This is what constitutes the unfairness of non-linearity. It basically tells you that whatever you do, no matter how hard you work, things are outside your direct control, and this seems very depressing at first. The first 100 things that you do are very painful to endure, as no significant external validation comes along . . . and may never come. The remarkable story of Katalin Karikó, the 2023 winner of the Nobel Prize in Medicine for her pioneering discovery of mRNA-based vaccines, is the perfect example of non-linearity, its consequences, and eventually its payoffs. She had been relentlessly pursuing her research for four decades despite negative feedback from scientific journals, funding agencies, peers, and even her university. Her husband calculated that for all the work put into her research, she made a dollar an hour7. But everything changed with Covid-19. 

So, as much as non-linearity is unfair, it is of extraordinary value. It reshuffles things. It provides huge opportunities through the power of randomness, and the payoffs can be immense, but they are not certain. It's this hope that drives us forward and blindly pushes people to “work hard” so they can achieve their goals. Non-linearity is a bipolar, dangerous, and fascinating beast, and we need to have the guts to deal with it. 


It’s All About Connections


When I started my career in Belgium as a consultant, I used to run my projects alone. I often wondered how a project could be performed within a team. How does the flow of communication happen? And through which means? I realised that working with others requires a different set of competencies that use interpersonal skills to achieve results. In this case, the group is made up of people who have work relationships. This group is also a network—and it has its own science. A network consists of entities or agents connected to each other, exchanging information in ways that produce patterns, which affect the behaviour of the whole8. This brings us to the concept of network thinking, which focuses on the relationships between entities rather than on the entities themselves9. Understanding this interaction and the resulting macro-behaviour is of utmost importance, because we are surrounded by networks. We are part of networks, and even made of them. If we want to engineer a response that involves a network—or a complex system such as a web search engine, an epidemic, the immune system, or ecology—we need to understand how networks operate.

The thing most people know about networks is the activity of networking. I think no one would dispute that networking is a good way to increase the likelihood of business opportunities. You attend an event and happen to bump into someone who ends up having a huge impact on your business or life. This has happened to me personally. I often wonder what my life would have been like without that specific encounter—and what the odds of it happening were. Infinitesimal. However, there is a flip side. Most encounters will have close to zero effect. You attend all those networking events, and after many of them, nothing happens. You reach out to many potential business partners, and again, most won’t be interested. Similarly, when using social media platforms like X, Facebook, or LinkedIn, most of the posts you share—especially if you don’t already have a large number of followers—won’t result in a major hit, regardless of the inherent value of the message or the platform algorithm. The paradox is that everyone encourages you to share your thoughts, your work, and to make yourself visible. It sounds great at first. It makes the network richer—for the platform—but the return is often just minuscule… Well, until you get that one hit—or not. Companies are also subject to behaviours shaped by their internal social networks. Almost all companies have a formal hierarchical structure, but beneath that, there is a deeper network made up of employee relationships formed organically. These relationships can be mapped. Without awareness of this network, internal communication that follows only the traditional structure won’t be effective. It baffles me when I hear about organisations going through major transformations without first mapping their internal networks and understanding the flow of information. So, let’s begin by looking at the properties of networks and the impact they have on the behaviour of the whole.


Centrality and Hubs


We all know individuals who seem to know everyone. They are connected to many others. This concentration of connections is common in real-world networks—especially social networks—and it has far-reaching consequences for how networks behave. These individuals are known as hubs. They are few in number but highly consequential in terms of their impact on the whole. This concentration of connections gives hubs the power to influence the network, because they are visible, scrutinised, and capable of shifting what others think or do10. However, it’s not just about having a high number of connections. Sometimes, simply being connected to these few hubs seems just as important—if not more so—if one wants to influence the behaviour of the network. 

Because hubs have a high degree of connection to other nodes, entities, or people, they reflect a deeper organising principle known as the scale-free property11. In scale-free networks, the distribution of connections follows a power law, or fat-tail distribution, similar to the Pareto distribution and the famous “80:20 rule”, which states that 80 percent of outcomes are due to 20 percent of causes. This means that few network nodes have the highest number of connections. This is very different from the normal (bell-curve) distribution that we are more familiar with. As a consequence, metrics like means and standard deviations—which apply to normal distributions—are ill-suited to characterise real-world networks or complex systems. Another important yet often overlooked aspect of power laws in the social-related systems is the choice of sample. It takes a huge number of observations to meaningfully delineate behaviour in such systems. One of the main shortcomings of published research (mainly in social sciences but also in medicine) is the number of individuals that constitute the sample. Thousands of published studies have very small sample sizes, which makes the results very doubtful simply because human networks and their scale-free properties require a very large sample to capture the features under investigation. In business, for example, studying a few successful companies cannot lead to a general statement of business success and its supposedly underlying laws.  

This scale-free property emerges from a combination of two factors: growth and preferential attachment. As the network grows, a new node or person is more likely to connect with already well-connected nodes or people. This “rich-get-richer” dynamic increases the concentration of connections and is a fundamental feature of market economies. The power-law structure is also what gives networks their resilience when nodes disappear12. Statistically, because most nodes have only a few connections, removing one of them usually doesn’t disrupt the overall system. However, this resilience comes at a price: fragility in the face of attacks on the hubs13. That’s why mapping a network is such an important exercise. It helps us understand the topology of the system—so we can either protect its behaviour or steer it in a desired direction.


Small Worlds 


So, given a social network, how many people or connections separate the farthest two individuals from each other? In popular culture, the answer is six degrees of separation. In other words, it takes about five steps for information to travel across the network. This property is known as the small-world phenomenon. While the actual number of steps might be slightly more than the commonly cited six, the key point is that connections between nodes in a network are much closer than one might expect—even in very large or dense networks. A powerful example of this property is the speed at which COVID-19 spread from China to reach places thousands of miles away. It happened
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