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Introduction

			Imagine this: you’ve just split with your partner of five years. In describing the situation to friends, what words do you use to express how you feel? No doubt, amongst the deconstruction of what went wrong, you would be telling them of your hurt. Your friends might nod and empathise; but will they really get just how cut-up you are? We often treat phrases like ‘they broke my heart’ as simply metaphor. Yet, as those of us who have experienced a broken heart know all too well, when we experience social pain, for example as a result of a snub or a cruel word, the result is as real and as raw as a broken leg.1 And it’s not just love that hurts. As researchers have found, when we are excluded from even the most trivial of social interactions, we feel it as pain.2 In fact, the very same parts of the brain are used to process both physical and social pain, so no wonder they appear to us as similar. The question, however, is why this should be so. The need to connect with others has long been hardwired into our brains; simply because doing so is good for us. Somewhere along the line, an evolutionary twist meant that some humans were more inclined to group together than others. By chance, our more social ancestors found they were not only better able to escape being eaten, they could also more readily fend off starvation. Their tendency to group together meant they could survive in an otherwise unforgiving environment. As we know from Darwinian theory, successful characteristics invariably end up getting passed down the line. And so it went with sociability, with the tendency to connect to others ending up as part of the genetic package handed on to later generations. But as well as the desire to build relationships, evolution also ensured we didn’t get any funny ideas later on about going alone. This is because we also developed a built-in system to keep us social: the pain of rejection. When we perceive that we are being cut out of a social situation or grouping, it hurts. In essence, this pain is a danger signal telling us to take action; to make sure that somehow, somewhere, we are still maintaining social relationships. When we feel social pain, we are supposed to respond by redoubling our efforts so as to ensure we still have a social support system in place. 

			Over time, this initial kink in our development, and the systems for keeping it in play, have resulted in humans emerging as an ultra-social species. In fact, even now – despite the now colossal size of the Earth’s population (currently 7.8 billion and counting) – we still manage to find ourselves intricately linked to one another. How connected are we exactly? You may know the saying, ‘six degrees of separation’, or perhaps have played the game ‘six degrees of Kevin Bacon’. Well the idea that underpins both – that it’s possible to trace a path between us/Kevin Bacon and anyone else in the world, in just six steps or less – actually has its basis in scientific fact. Our understanding of this massively high level of connectivity originates from the work of psychologist Stanley Milgram. In the mid 1960s, Milgram, keen to understand exactly how connected we all are, conducted an experiment. He decided to see whether it was possible for people in Omaha, Nebraska to get a package to people they did not know living some 1,000 miles away in Massachusetts. Milgram told those tasked with dispatching these packages nothing more than the names of the intended recipients, the towns in which they lived, and their occupations. Dispatchers were also told that if they didn’t know the recipient personally, they should instead mail the package to someone who might. So off went the packages, with each person subsequently receiving them asked to follow the same instructions, as well as to leave their own details before forwarding the package on. Milgram sent 160 packages in total. Of the 44 that made their target, he found that they had changed hands on average just six times.3 

			The same experiment – albeit updated for the electronic age – was subsequently repeated on a global scale by Columbia University academic Peter Dodds in 2002.4 Here some 60,000 people based in the USA were asked to get an email to one of 18 randomly recruited targets in 13 countries – including a technology consultant in India, an archival inspector in Estonia, an Australian policeman and a Norwegian army vet. Once again, Dodds found it took an average of just six steps to get the email to the intended recipient.5 So six steps, that’s all. Six steps between you and Natalie Portman, Kim Jong-un, Serena Williams, Greta Thunberg, or Angela Merkel, and six steps between you and Kevin Bacon. That we could find ourselves randomly inserted into any part of the world’s 7.8 billion strong population and still be six steps away from the people we currently know and love is mind boggling. It certainly fares favourably to other odds we might find ourselves faced with. For instance, if we were randomly inserted into space, the likelihood we would find ourselves on (or even near) a planet is 1033 (a one followed by 33 zeros, or a billion trillion trillion).6 So, thanks to an unexpected turn in our early evolution, with human relationships we now find ourselves in a bit of a special position. And, really, that’s what this book is all about: our connections to other people and things, and the power these networks exert over our lives.7 

			As you will discover from the outset, however, our need to connect and the ways in which we are interconnected through networks has both advantages and drawbacks. From the stone age until the middle-ages, exile was a common and effective punishment for a whole slew of crimes, and with good reason. Being banished from a community meant no more support networks, no one to look after you when you were ill or infirm and no one to borrow from when you were in need. Without being part of a community there would be nobody to talk to when you wanted to be entertained and no more feeling of belonging – an important psychological requirement – and you could forget the idea of benefitting from any form of division of labour. Cast adrift, you would be out in the world, alone and having to do everything for yourself; from hunting to cooking, to stitching and washing. In fact, banishment was probably the worst thing most people could think of, and expulsion only ended as a form of retribution when its usefulness expired: when other communities grew so large and became so close that being thrown out of one meant you could simply travel for a few days and join another. 

			These days there are even more advantages to being part of networks, which serve to provide us with access to a multitude of resources, from aid and assistance to knowledge and norms (like knowing how to behave appropriately). Networks are also vital to other aspects of our lives, such as our health. For instance, research suggests that social isolation can increase our risk of stroke or coronary heart disease by 30 percent.8 Likewise, a lack of strong relationships increases the risk of premature death on a level comparable to smoking 15 cigarettes a day.9 Conversely – and crucial in a post-pandemic age – our social connectivity also appears to influence how well our body responds to being vaccinated, with those who have more friends producing many more antibodies to the flu virus than those who are relatively less well connected.10 

			But at the same time, the relationships that link people (or not) are now also responsible for a range of social ills. For instance, strong networks – or perhaps, more accurately, a lack of such networks – accounts for the continued divide between the haves and the have nots. In particular, not being part of the ‘right’ network heavily influences the extent to which we will prosper over the course of our lives. This includes our likely success at school, whether we will go to university, our future career, the neighbourhood in which we will live, who we marry and whether or not we will die young. Worse, connectivity repeats across generations, meaning who we are connected to now will affect the future outcomes likely to befall our children. And there’s more. Our networks are instrumental to a whole range of other outcomes, from our likelihood of catching an infectious disease, to how creative we are likely to be; and from whether we are able to do our job properly, to our probability of falling foul of the criminal justice system. Our networks even determine if we’ll choose to decorate our houses top to bottom with lights and inflatables during the festive period. In fact, pretty much all the phenomena socially minded people tend to puzzle over can be explained by examining how we are connected to one another. And once this becomes apparent, you’ll soon find it’s impossible to look at the world in any other way! 

			The particular focus of this book is how we can use networks to improve our chances of doing well in life, whatever our background. But the purpose of this book is not to encourage you to be selfish: not only can a better understanding of the role of networks in our lives help us as individuals, but we can also use this knowledge to help our friends, families and the communities to which we belong. This book’s aim, therefore, is to arm you with a body of insight which you can deploy to help make things better for everyone. 

			To help you better develop your knowledge of how networks actually work, however, this book also comes with a twist. As well as engaging with it as you normally would, you are invited to actively participate in the book by determining where it takes you next. The best means of truly understanding how networks shape our lives is to see for yourself the likely impacts our network-related decisions will have, and why the actions of those in your family and community affect you. Interleaved throughout this book, therefore, is the option to embark on a research-informed journey in which you get to decide which paths to take, which decisions to make and how best to tackle the obstacles that lay in your path. But be warned, you are playing for the highest of stakes, with everyone’s future up for grabs. With people’s prospects materially affected by your actions, will you take up the challenge? 

			Chris Brown, July 2021.
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					Note 6: Sagan (1995)

				

				
					Note 7: My own interest in networks stems from a personal experience that took place when I was around four or five years old. My mum (and it was just me and mum up to that point) had started seeing a guy – Pete – she had met through friends. I remember asking Pete one day, totally apropos of nothing, what happens when you leave school. Pete’s immediate response was that you go to university. This was a new one on me. Pete was a graduate (in fact he held a PhD, but as he wasn’t a medical doctor, I wasn’t convinced this meant anything), so to him it seemed a natural response. My mum, however, hadn’t gone to university and she’d never replied like this whenever I’d asked her. Mum obviously knew what a university was, but for her it wasn’t an assumed part of life’s journey, and she hadn’t made that connection for me either. But after discussing university in a bit more detail with Pete, my mind was set: after school you went to university. So as far as I’m concerned, one new connection enabled a conversation to take a left field direction and this resulted in a life changing difference. We all have stories about meeting people that have changed our lives and really, that’s the point. 
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1: An introduction to networks

			Does size matter, or is it OK to just have something small and perfectly formed if we can use it effectively? The average person has a social network of around 1,500 people,1 this number being the sum total of those who are not strangers to us. In other words, it includes our friends, family colleagues, neighbours, and acquaintances, as well as people we recognise but are yet to properly engage with. Of this 1,500, around 50 will typically count as true friends, and ten of this 50 will be the people we are closest to.2 The origins of having a core group of 50 friends is biological, with our distant ancestors only having brains big enough to really get to grips with the social dynamics of relatively small groups. As our cerebrums increased in size, we found ourselves free of these cognitive constraints. As a result, our networks these days are likely to be much more varied in size, with some of us having fewer connections and others possessing many more. But huge networks do not necessarily bestow us with more advantages than small ones. Instead, it is usually who we connect to and how, rather than the number of our connections, that will determine our outcomes. So, we begin our introduction to networks with a few examples of exactly how our social ties result in both positive and negative impacts, not just for us individually, but for our communities more generally.

			
Networks can bring communities together

			Detroit’s Mexicantown district begins at the old train station and ends at Clark Park. On the face of it, Mexicantown appears to be flourishing; it is crammed with vibrantly coloured buildings, is decorated with even brighter murals and reportedly has more restaurants per square foot than any other neighbourhood in the city. Yet, situated within a city famous for filing the largest municipal bankruptcy case in US history, Mexicantown – like the rest of Detroit – has suffered from years of underfunding and neglect. Once a community’s physical infrastructure starts to decline, its social infrastructure can quickly follow suit, and rebuilding a community affected by high rates of crime and drug abuse and blighted by poverty is no easy task. Yet in 2010, one Mexicantowner had a simple but effective idea. Amy Kaherl wanted to galvanise her fellow residents into improving their community and so launched a series of SOUP micro-granting dinners. Held monthly at the Jam Handy on West Grand Boulevard, the premise was simple: cook up some soup, charge a $5 entry fee and invite local community projects to pitch for the proceeds – with diners voting on who should receive the kitty to support their idea. 

			To make SOUP a success Kaherl needed to be able to reach Mexicantown’s residents and convince them to engage, and here lay a potential stumbling block. Mexicantown, born and bred, Kaherl certainly had friends, but not enough to change a community. However, she reasoned that maybe just knowing the right people would be sufficient. So Kaherl enlisted those friends, neighbours and colleagues (amongst them Katie Barkel, Vanessa Miller, and Tom Joseph) who she knew had strong links with local neighbourhood and church groups. Kaherl realised that these groups would in turn have strong, long-standing ‘ins’ with key residents across the city, and so could kick-start a neighbourhood mobilisation effort on her behalf. Using these types of network connections to try spur a community into action worked better than Kaherl could ever have hoped. The first SOUP dinner was a modest affair, with some 40 people attending the event and raising $110 for a local art project. But since then, the initiative has gone from strength to strength, with more than 150 events hosted, and over $130,000 raised for the community by the community. SOUP has also moved beyond Detroit, with its success leading to Kaherl being invited to speak and train others on the concept in places as far afield as the UK and Nepal.3 When she talks about what makes the SOUP approach work, Kaherl’s key message is always one of connectivity; SOUP, she argues, will only be successful if you first link with those people who can catalyse the community and bring local residents onboard.

			
Networks can be the difference between life and death 

			For every known star in the universe, we have ten million viruses back on Earth. And as we saw in 2020, it can take just one of these microscopic contagions to bring society to its knees. But while the Covid-19 pandemic provided a grim demonstration of how a new infection can rip through populations, not everybody was impacted in the same way. 4 In particular, the pandemic was disproportionately catastrophic for the poorest in society. Our chances of catching and transmitting any virus is dependent on how connected we are to those around us, that much is obvious. But in different communities, people are connected to one another in different ways. This means we can account for the asymmetric impact of Covid-19 according to the network of relationships in which people are situated. 

			In disadvantaged neighbourhoods for instance, people are more likely to co-exist in denser networks. Not only do the poorest in society live in cramped terraces and tower blocks, in some cases a number of families can be living in a space designed for just one. In these tightly packed conditions, it only takes just one individual to bring a virus home for ten or more to rapidly become infected. Without gardens, people in poorer households can only enjoy the outside space of parks, again increasing their likelihood of interacting with someone infectious. People in lower paid jobs are also more likely to be in situations where they can’t work from home. Builders, shop workers and refuse collectors, to name but a few, all have to physically attend their place of work to be able to do their jobs. Correspondingly, as people in these jobs necessarily engage in more regular in-person contact, so their relative chance of catching a virus is higher.5 So what the Covid-19 pandemic really brought home is that the nature of our networks – which are massively influenced by social background – hugely impact on our chances of survival when contagion is doing the rounds. 

			
Networks and discovery

			Albert Lin is looking for the lost tomb of the warrior king Genghis Khan. According to legend, Khan was buried in an unmarked grave somewhere in Northern Mongolia almost 800 years ago. But Mongolia contains more than 600,000 square miles of largely uncharted rural territory, an expanse nigh on impossible for one research team to search alone.6 Luckily Lin has a global network of archaeological research support at his disposal. Modern day Indiana Joneses rely on satellite imagery and Lin has some 85,000 images to assess. But unfortunately, Lin’s satellite data can’t be processed by artificial intelligence. While an AI algorithm can certainly say whether an image has captured certain geological features, what it can’t do is to flag whether an image might contain something interesting for Lin to see in person. So this stage of the fieldwork needs a lot of people power, which is where Lin’s 7,000-strong network of amateur archaeologists comes in. Members of Lin’s network are referred to as citizen scientists, and they are members of the public, not professional researchers. Most have full-time jobs, and while some have archaeological backgrounds, the majority are simply enthusiasts. What they all have, however, is time. Perhaps no more than an hour a day each, but enough, collectively, to provide the processing power Lin needs to narrow down his search. Lin’s citizen scientists are therefore key to his on-the-ground fieldwork being a success. And it’s not just archaeology; citizen science networks are revolutionising all types of science. Organisations such as  NASA, the Smithsonian in Washington DC and the UK’s National History Museum have all used such networks to great effect as they (among other things) search for new exo-planets orbiting distant stars, collect vital biological samples and attempt to release valuable data locked away in historic handwritten documents and illustrations.

			
Networks can support us to create

			In 1949 the artist Jackson Pollock was feted by Life magazine as the greatest living painter in the United States.7 But great art comes from being connected to a network of inspirational sources, and in Pollock’s case, both his painting technique and his subject matter had wide and varied origins. Pollock’s famous drip painting approach can be traced to his links with the Navajo. His connections to the tribe meant Pollock had extensive first-hand experience of its healing rituals, where medicine men would pace through their patient’s homes while scattering coloured sands. The result, as Pollock noted, was the transformation of entire floors into massive abstract murals. He was also inspired by how his surrealist artist friends would engage in ‘automated art’; painting without any explicit theme in mind, thus enabling the artist to express whatever happened to be lurking in their subconscious. In fact, Pollock was even inspired by his therapist, Dr Joseph Henderson, to whom he turned when he needed help battling depression. As a follower of Carl Jung, Henderson talked to Pollock not about his childhood or his relationship to his mother (which might have also been quite useful), but about the types of universal themes that inhabit everyone’s subconscious. Most acts of creativity involve combining existing ideas into something new and inspirational. In Pollock’s case, drawing on these creative threads of culture, art and psychiatry led to the birth of abstract expressionism, an art movement that sought to depict unconscious emotions in a non-representative way and which would go on to take the world by storm. 

			
How do networks work?

			But how is it that networks can be so influential? What is it, exactly, that gives them their power? Many species build relationships by grooming one another. Baboons for instance, spend several hours each day picking various parasites out of one another’s fur, and these acts of grooming trigger the release of ‘feel good’ chemicals such as oxytocin and endorphins. In turn this brings the baboons closer together, ensuring future favour exchanges (this is literally a case of ‘I scratch your back, you scratch mine’). 8 While early humans acted similarly, as we’ve evolved we’ve developed proxies for nit picking, using our relationships to provide reciprocal aid and support. Modern social networks thus provide much more than a means to achieve personal hygiene, they enable us to help one another. This means resources of all type flow through our networks. Most obviously these include money, time and knowledge, but networks also enable other types of helpful resource to be shared, including trust, friendship, inspiration and social norms. These resource exchanges serve to bring people closer together, so fostering even greater interchange – a kind of virtuous cycle of social engagement (somewhat problematically, however, networks can also be a conduit for negative resources, such as contagion, but more about that later). Often the aid we receive through networks can be life changing. Without his network of citizen scientist helpers, for example, Albert Lin’s search for the tomb of Genghis Khan would be nothing more than a pipe dream. And although Jackson Pollock was surrounded by a creative network, he would have never made it all without another set of connections; his substantive support network. This second group helped Pollock battle with insecurity, alcoholism and depression and helped rescue him from abject poverty; they also helped bring his art to the attention of the public. 

			At the same time, how networked resource is distributed – and who benefits and who doesn’t – depends on the characteristics of our networks. In other words, who is connected to who. The patterns of relationships (or social ties) that make up our networks are the result of three vital choices open to us: how many people we decide to connect with; how centrally positioned within a network we make ourselves; and how densely interconnected we want our friends and family to be. In Chapter 4 we will explore strategies for how we might improve the chances of these choices working out just as we want them to. But for now, let’s explore what each of these choices actually entails.9 

			
Network characteristics

			The first choice we make is all about size – the number of people we are connected with. Having a big social network can be more beneficial than simply the pride of having a large number of friends. If you are connected to the right people, a bigger network can provide access to a wide range of support when it’s required. For example, a person who needs an emergency loan will have a better chance of finding one if they have many friends to ask rather than just a few (and more so if these friends have relatively high levels of disposable income). Similarly, a person seeking election to their local council will have a greater chance of success if they know most of their neighbours rather than just a small selection of them.10 And as we saw earlier, Albert Lin has certainly gained from being connected to a vast community of dedicated amateur archaeologists. But while we can take advantage of having a large network, the extent to which we benefit will depend on our position in that network in relation to others. A second decision we have to make therefore concerns our centrality: how many, within our 1,500, do we want to be directly connected to? Centrality is important because a number of thought experiments show conclusively that we are more likely to favour people when there is less social distance between us and them. Just have a look at the example on charitable giving in Box 1.1, for instance. So, if we are better connected, we are more likely to be more top-of-mind when it comes to others providing aid or support. But as we will see, there are actually plenty of other advantages to holding a central position within a network. 

			
				
Box 1.1: Charitable giving – what would you do?1


				Imagine you have £1,000 to give to charity. One option is to give it to a reputable NGO that can use it to transform the lives of two vulnerable orphans living in Romania. But there is an alternative: you could also give the money to an equally reputable charity that will support just one orphan. This orphan however, lives in your hometown. What would you do? Benefit two children abroad or one at home?

				Research suggests that you will find it difficult to donate the money to support the Romanian orphans, even if your contribution will be helping twice as many children. And even if you do ultimately decide to support the two children living abroad, you will have first had to battle with a number of mental objections before fully committing to this choice.

				But why does this happen? It’s all to do with the perceived social distance between ‘us’ and ‘them’. As this social distance increases, the likelihood that we will intervene to help falls. The more centrally situated ‘they’ (or ‘we’) are with a group or network, therefore, the greater any perceived social connection will be. Correspondingly, the more likely it is that help will be forthcoming in times of need.

				

				
					
						Note 1: Taken from Dias (2017)

					

				

			

			
What does centrality look like?

			When depicting social networks, network scientists usually use diagrams, known as sociograms. These sociograms are made up of shapes that represent different individuals, and use lines to indicate the connections existing between individuals. When it comes to a highly centralised network, the sociogram typically looks like that in Figure 1.1 below – a kind of hub and spoke model, in which a number of lines (spokes) all reach in and connect with the individual at the heart of it all (the hub). In this case, the hub in question represents the Medici family, who ruled the city state of Florence during the renaissance.11 In fact, it is precisely because of their central position that the Medici were able to dominate Florence. The Medici’s network involved two important sets of relationships: business dealings, which centred around their bank, and arranged marriages, which were used to build new business and political relationships. These twin sets of ties thus enabled the Medici to cement relationships and foster collaboration in an age where contractual arrangements were otherwise difficult to enforce. 

			Figure 1.1 reveals some interesting insights about the Medici’s central position. The most obvious is that they had more connections than any other family in Florence. More than double the marriage and business connections of any other group, in fact. But their central position also meant that most other families could only connect to one another via the Medici. As you can see there are very few paths between any two families that don’t have the Medici in the middle. As a result, all communication and so all information necessarily flowed through them, which afforded the Medici a unique opportunity to co-ordinate the city’s political and business dealings.12 This level of centrality contrasts noticeably with that of the Albizzi; the Medici’s main rivals and controllers of the families they ousted. As Figure 1.2 shows, while the Medici were at the centre of a web of power, the Albizzi – situated bottom right – had a centrality broadly on a par with most of the other families within their faction. It is little wonder then, that the Albizzi network failed to mobilise effectively to prevent the Medici’s rise to power. What this reveals is that central actors within a network can often use their positions of influence for their own direct benefit – in this case the control of a city – but it should be noted that those with high centrality in any community, no matter how small, can also have a disproportionate influence on the behaviour of others. This is something we will return to in Chapter 3.13 
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			Figure 1.1: The Medici power network
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			Figure 1.2: The Albizzi power network

			
How dense?

			Another important structural feature of networks (and the third of our network-related choices) concerns density. Network density describes the extent to which our network connections all know each other.14 In a dense network, many people are connected to one another, while in a sparse network there are fewer links between people. Typically, the density of our networks depends on things such as whether we are the type that likes to introduce our friends to each other, or if we prefer to keep them apart. Likewise, whether we want to live in a small community, or a more diffuse one. But it’s useful to know the different impacts these types of decisions have. Being part of a dense network, for instance, means having friends and neighbours who are all familiar with one other, which can lead to a stronger sense of community. As a result, dense networks are often characterised by higher levels of trust and more exchanges of social support among their members. On the other hand, dense networks can also constrain how we act. For instance, if all of the neighbours in a community talk to each other (as is common in a small town) then news or gossip is likely to spread quickly as a consequence. This kind of dense arrangement of relationships may well mean community members become guarded or careful about what they say or do. They keep things low-key, knowing full well that their actions will eventually become known to the whole community. Likewise, dense networks are also problematic in times of pandemics, since they enable viruses to spread rapidly. 

			Sparse relationships, while not fostering community, also have their uses. For instance, sparser networks provide us with the opportunity to receive new information, whereas in dense networks existing news tends to be circulated over and over again. This also means that sparse networks can promote more open-mindedness among a group, whereas dense networks can lead to people holding onto and reinforcing existing ideas.15 We can see how we might come to an optimal mix of dense and sparse networks by conceiving relationships between people as representing weak or strong ties. As Figure 1.3 below illustrates, strong ties within groups enable us to connect to everyone within a network, with such connections also providing feedback loops (social norms) to moderate behaviour. Strong ties therefore help to bind people together in dense networks, but such ties are problematic for reaching beyond our immediate network. This means that weaker ties between networks can help spread information more widely by providing bridges from one dense group to another. Weak ties can also help break down barriers such as those caused by class or racial difference. A combination of both strong and weak ties can thus be beneficial to community wellbeing, while also serving to foster positive attributes such as creativity, because they can serve to mix easy communication and know-how, with the introduction of new ideas.16

			[image: ]

			Figure 1.3: strong and weak ties17

			

			
I like you, because you’re like me

			In addition to the explicit choices we make, another powerful network-related phenomenon is that of homophily. This is the idea that like attracts like or, as it’s more commonly expressed, that ‘birds of a feather flock together’.18 In essence, homophily dictates that we tend to form networks with people we see as being like us, and conversely that we make fewer connections with people where we think we have little in common. Our perceptions of likeness can come from anywhere, although most often they are dominated by very crude criteria. Think about it for a moment; of that magic 50 people that represent your core friends, how many are the from the same ethnic background as you, or the same social class? And how many aren’t? It is probable that you and your 50 closest connections also share many other things in common. You might come from the same place or have similar hobbies or interests. You might share the same profession or same area of expertise. You may even share the same political beliefs and world view. The point is, whether you realised it at the time or not, your decisions to connect with each of your closest 50 were subtly guided by the sense that you were somehow more alike than not. 

			But while homophily has its roots in evolution, our preference for similarity can nowadays lead to people engaging in some pretty intriguing behaviour. The economist Thomas Schelling, for instance showed that even the smallest of homophilic biases can account for people segregating themselves into distinct communities.19 To explore the impact of Schelling’s analysis, let’s suppose there are two types of people in the world, those who like light grey and those who like dark grey, and that these people live on a four-by-four grid. Each individual has up to eight neighbours who live adjacent to them, either above, below or to the side. As well as liking specific colours themselves, individuals also have preferences in terms of the colour liked by their neighbours, so generally they are happy when at least a third of their neighbours like the same colour as they do. 

			If we randomly allocate thirteen individuals to our four-by-four grid, this leaves three squares empty. Based on their starting position, individuals can decide to stay where they are (which they will do if at least a third of their neighbours like the same colour they do), otherwise they will move to an empty square. As can be seen in Figures 1.4 to 1.11 below, this specific starting allocation of individuals results in three of them distinctly dissatisfied. And over the course of just three moves, in which individuals switch squares when unhappy but stay put when content, we see two very distinct communities of dark and light grey colour fans start to emerge. 

			The underlying forces behind Schelling’s model are referred to as externalities: this is where the behaviour of individuals affects those around them, causing them to respond, often with stark results. But while Schelling – who won the 2005 Nobel Prize in Economics for his work – had directed his analysis at race segregation, the emergence of distinct communities can arise from any number of preferences. In Silicon Valley, California, for example, there is a massive co-location of firms based on their need for people with high levels of knowledge and experience in high-tech innovation and social media. Since such individuals are already present in the Valley, it makes sense for new firms to locate there.20 Likewise, because so many high-tech innovation and social media firms are already present, those looking to work in these industries would be crazy to live anywhere else. 

			Figure 1.4: Starting position 

			[image: A four by four grid. Row A: 1 light grey, 2 light grey, 3 empty, 4 light grey. Row B: 1 dark grey, 2 light grey, 3 dark grey, 4 light grey. Row C: 1 dark grey, 2 empty, 3 light grey, 4 dark grey. Row D: 1, empty, 2 dark grey, 3 light grey, 4 dark grey.]

			Figure 1.5: Three individuals are unhappy

			[image: The same grid (rows A to D, columns 1 to 4) with unhappy individuals marked with an X in boxes B1 dark grey, B3 dark grey and D3 light grey.]

			Figure 1.6: One unhappy individual moves down and to the left

			[image: The same grid (rows A to D, columns 1 to 4) with unhappy individuals marked with an X. The X in box B3 moves to the empty box C2]

			Figure 1.7: Now there are two unhappy individuals

			[image: The same grid (rows A to D, columns 1 to 4) with unhappy individuals marked with an X in boxes. The last move has made the X in box B1 dark grey happy. The two unhappy squares are now C4 dark grey and D3 light grey.]

			Figure 1.8: One unhappy individual moves up two squares

			[image: The same grid (rows A to D, columns 1 to 4) with unhappy individuals marked with an X. The X in box D3 moves to the newly empty box B3.]

			Figure 1.9: Now there is just one unhappy individual

			[image: The same grid (rows A to D, columns 1 to 4) with just one unhappy individual marked with an X in box C4 dark grey.]

			Figure 1.10: The last unhappy individual moves down and to the left

			[image: The unhappy individual moves from box C4 to the newly empty box D3.]

			Figure 1.11: Finishing position with two happy but distinct communities

			[image: The final four by four grid. Row A: 1 light grey, 2 light grey, 3 empty, 4 light grey. Row B: 1 dark grey, 2 light grey, 3 light grey, 4 light grey. Row C: 1 dark grey, 2 dark grey, 3 light grey, 4 empty. Row D: 1, empty, 2 dark grey, 3 dark grey, 4 dark grey.]

			Homophily can emerge for many reasons. For example, data suggests that two-thirds of us have a majority of friends the same age. This means our friends are also likely to be at the same stage of the life cycle as ourselves, so the friends of unmarried hipsters will also be unmarried hipsters. Well, until everyone goes through that stage of getting hitched. Homophily can also materialise around beliefs, attitudes and religious or political affiliations. For instance, we also know that most friendships involve people with similar levels of education, that republicans associate primarily with other republicans and that people with strong religious beliefs predominantly hang out with others sharing the same credo.21 But, as you might imagine, given the behaviours it can induce, this flocking together of like with like can sometimes result in undesirable social outcomes. 
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