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         Preface 

         
            Change alone is eternal, perpetual, immortal.  

         

         Arthur Schopenhauer (1788-1860) 

         What will happen next? What is just around the corner? What if some people could see just that bit further ahead, and better still before anyone else? Imagine the enormous advantage it would give them to be always in front of the competition and able to gain an advantage over the next person, or rival, or deadly enemy. 

         Humans spend a great deal of time thinking about the future, sometimes trying to relate it to the past, sometimes considering their options and how their choices will affect what is to come. This ability to conjure up thoughts, desires, hopes and fears about the future has been a key element in evolutionary development – the aptitude to create abstract thought has led to enormous advances by humankind. 

         This ability enables people to hold and recall memories of past events in their minds, which they can then link into an endless number of sequences, discarding the majority while retaining as stories those sequences that they judge to be important and significant. The recall of past events, weaving them into explanatory stories and storing them for future recall, is conducted when people are doing little else – they are daydreaming. 

         Framing the past in this way is the only way that people can cope with new situations; evaluating alternative plans and executing them in a timely fashion as soon as they recognise a situation that matches one of their stories. If there is no match then they are at a loss for what to do. Future events that are dealt with in this way can run from the trivial to life changing, from life threatening to golden opportunities – people are in a constant battle to make sense of the perceived future, sometimes to shape it, but always trying to put themselves in a position to cope with change. 

         In this book we have two primary aims: firstly to examine the nature of change and secondly to consider what are the best tools and strategies to cope with, exploit and possibly instigate change. 

         
            In tackling our first aim – to examine the nature of change – we define the two types of change as incremental (low speed) and disruptive (high speed). 

         

         In tackling our first aim – to examine the nature of change – we define the two types of change as incremental (low speed) and disruptive (high speed). Change can always be assigned one of these categories and so everyone lives in this two speed world. It is an important distinction because how change should be tackled depends on which type of change is in play. Change is not fixed within one of the two types – it can migrate from one mode to the other, perhaps starting as a disruptive change and reducing to a slower speed. For instance, one can easily imagine a disruptive change, a sudden earthquake or a breakthrough technological advance such as the harnessing of electricity, that has a major impact at first but in time becomes less disruptive and only has incremental effects going forward. This is particularly true in the field of invention where the breakthrough usually leads to a long tail of small but still important incremental changes. Furthermore, one man’s incremental change can be another man’s disruption. A business disruption in one firm, its bankruptcy say, may only lead to an incremental increase in business for another firm. 

         Our second objective is to introduce different decision-making tools that are available and describe where each is applicable. This ensures that people are aware of the range that is available to them and avoid choosing an approach which could make a difficult situation worse. We highlight the fact that many decision makers tend to see most issues in incremental terms and that on occasions, for example during a financial crisis, they fail to understand that there is disruptive change underway that demands different analyses and approaches to those that they employ in normal times. 

         We explain what drives change and what equips people to deal with the future by using stories from the past. We will find that although circumstances may differ the basic characteristics of change do not. It is only necessary to look back over the past 150 years – a very small sample size indeed of human life on earth – to see how changes such as technical innovations, war and social upheavals affected the lives of earlier generations. There is every reason to expect that the world of the future will see similar upheavals, or greater ones. 

         Telling this story provides the opportunity to introduce a number of notable world changers from the past, who are almost without exception very colourful characters. We meet the devisor of a tool that gives an overall perspective of any large-scale problem. He was also an astronomer who had an assistant fire a gun in the direction that his telescope was pointing in an unsuccessful attempt to reduce turbulence. We also meet an American engineer who ended up being awarded Japan’s Second Order Medal of the Sacred Treasure; a futurologist on whom the film character Dr Strangelove was partly based; a serial inventor who started life as a stuntman and water escapologist; and another who attempted to sell Neville Chamberlain a Death Ray system which he claimed could kill an army of 1,000,000 in one go. 

         This book tells a straightforward story, but it is drawn from a large array of sources and its creation has only been possible as a result of one of the most important disruptive changes of recent years, namely the inception of the internet. This has enabled us to cover the extremely wide range of human knowledge that the subject matter requires, read the histories of manmade and natural changes, and examine the tools that are available to manage changing circumstances. Without the aid of the internet we should have needed to spend longer in the British Library than Karl Marx to research this book. We have necessarily omitted many interesting side roads and so where appropriate we have provided a reading list in a references section at the end of the book so that readers can investigate particular topics in greater detail. 

         Finally, we would both like to particularly thank John Perry, David Bieri and Percy Coats for their thoughts, ideas and observations, and we should like to thank everyone at Harriman House for their help and encouragement. 

         Gerald Ashley & Terry Lloyd 

         London, November 2010 

      

      

   
      
         1. From Here To Uncertainty 

         
         
         
            He that will not apply new remedies must expect new evils: for time is the great innovator. 

         

         Francis Bacon (1561-1626) 

         Everyone’s future will involve change, whether dramatic or mundane, but what is the nature of change? Are there in fact different types of change, and can differing techniques be applied to cope with it, to manipulate it and hopefully take advantage of it? 

         What at first sight may be a simple matter of trying to estimate the future and its impact turns out to be a much more subtle subject. Many factors quickly come to mind. Is change sudden or a slow creeping process? Is the impact of change dramatic, or a steady incremental movement? Do any changes truly occur in isolation, or is the world in fact in a form of continuum where – to borrow Niles Eldredge and Steven Jay Gould’s idea about natural evolution – things tick along steadily and then are punctuated by a sudden shift in events and outcomes? To address these questions change must be considered from many different angles, including its nature and its defining characteristics. 

         This chapter sets the scene, explaining the difficulty of looking forward at all given the unimaginable complexity of the world and the tendency of people to behave irrationally in the face of such uncertainty. The general issue of human rationality, particularly when encountering unexpected change, appears in many guises, but provided that such behavioural pitfalls are recognised and avoided, then with appropriate simplifications there is a way to prepare for the future. 

         Surprisingly the principal simplification, that of dividing future events into those arising from incremental change and those arising from disruptive change, is mirrored within the brain – which deals with events in two distinct ways, either step-by-step, or by non-linear thinking. This metaphor is valuable, since it stresses the necessity of both modes of thinking to ensure complete comprehension of the world in which the brain must function. Furthermore, people cannot control the future unless they can handle both varieties of change. 

         
         
            One Inch Forward Lies Darkness 

            In order to understand the future it must be simplified. The first step in any simplification process is to assume that events are independent of each other. Consider a few random events such as the rising of the sun in the morning, the winning of the British Open golf tournament and rain falling at some time on a given day. Crucially, by keeping these events separate, the human brain can more easily understand them. However, it must always be borne in mind that through its interconnections, the real world is much more complicated than an imagined collection of unrelated events. 

            A very simple example is that if a particular golfer’s playing style favours dry conditions, then his performance in the British Open will depend on the weather during the tournament. Obvious, but it is an iron rule of analysis that all thinking, assumptions and decisions must be checked against the simplifications on which they are based, some of which may be hidden, seemingly unimportant or totally disconnected. In our case, we started out thinking the weather and the British Open were separate events, but of course one does impact the other. 

            Having simplified the situation by reducing all events to independent occurrences, the next step is to consider the likelihood of every event occurring. This too can only be achieved with simplification. The sun rising in the morning is a practical certainty in our lifetimes but it is a practical impossibility in the astronomically long-term future when our sun will no longer exist, having exploded. Certain events such as death depend upon measurable factors such as annuity tables and gender, but there are many additional factors that are hard to evaluate, such as improvements to health care, or the occurrence of some catastrophe, or just a simple accident, which mean estimating the timing of this certain event is impossible. 

            As before, the rule here is not that these simplifications should not be made, but that it is important to always check for reasonableness of assumptions. When a Goldman Sachs executive famously said in 2008 (after very sharp financial market moves) that “we are seeing things that were 25-standard deviation moves, several days in a row,” he was guilty of failing to keep checking. If the usual statistical assumptions held, then just one such move would be expected to occur only once in 6x10124 (that is 6 followed by 124 zeroes) lives of the universe. What actually happened was that the market conditions changed so much that they invalidated the assumptions on which his models were based. 

            
               Changing labels and changing plans 

               The Japanese proverb quoted at the start of the section – one inch forward lies darkness – suggests that the future is so difficult to predict that it is not worth trying. Perhaps this is too pessimistic, but it is a useful warning in a world where confident predictions of things to come are based on assumptions that are by no means assured. While many events are practically certain and others are practically impossible, a lot of the most important events are inconveniently situated between these extremes. 

               Whilst simplifying labels are important, providing a convenient shorthand and indicating how an event should be handled, they can be fluid. The label that is attached to an event may not be permanent, but changed by the occurrence of other events. A sudden earthquake, a volcano erupting, a declaration of war, a new invention, a change in legislation, or a host of other things, can force a relabelling. When this happens, plans should be changed as soon as it is practical to match the fresh circumstances, but this does not always happen since people resist changing plans that are already underway. 

               Once a plan has been agreed, there is a belief that changing it is a sign of weakness. If its execution is already in train, then expenses will have been incurred that it may not be possible to retrieve, so inevitably people find it easier to convince themselves to plough on rather than admit defeat, conduct a re-evaluation and start again. Behavioural economists call this phenomenon the sunk cost bias, and it arises regularly in the field of decision making and risk taking. The British politician Denis Healey coined the phrase “When in a hole stop digging!” This is sound guidance that cautions against falling foul of the sunk cost bias, but it is often very difficult advice to follow. 

            

            
               Coping with complexity 

               When looking at change in the round it can be seen that a large number of diffuse factors create a complex set of inputs that affect people’s ability to forecast future events. Is the change likely to be sudden or incremental? Is it a measurable risk or a complete unknown? Is it an isolated event, or dependent on the resolution of other events? 

               In spite of this complexity, much of human decision making seems to be instinctive and, despite a lack of rationality on occasions, it is a measure of humankind’s success that it is still on the planet and, in general, prospering. However, humans do on many occasions get it wrong, and an understanding of the mechanisms involved in estimations of the future and the decision-making process would certainly be valuable. 

               Understanding in many areas of decision making and risk has certainly progressed significantly in the last 100 years or so. Alongside this, research and experience have suggested many ways to improve our performance in the face of uncertainty and thereby secure better outcomes. In the later chapters some of these advances will be described and their use by government, industry and individuals will be explained. These techniques include improved gathering and interpretation of qualitative information and more sophisticated analysis of quantitative data. 

               Even so, in spite of these advances, because the whole idea of planning and coping with future change is a complex web of interdependencies, biases and judgements, there can be no perfect answer. Whilst it is attractive to look for a silver bullet, in many situations that is impossible and it is prudent to attempt to be ready for any eventuality. By definition, the future, and the change that will come with it, is fluid and often incomplete. 

               Perhaps that one inch forward is pretty murky after all. 

               
            

         

         
            Certainty, Risk, Uncertainty And Impossibility 

            In 1921 the American economist Frank Knight wrote Risk, Uncertainty and Profit, in which he sought to simplify the task of looking into the future. Essentially Knight divided information into four categories, as can be seen in Table 1.1. 

            
               Table 1.1 – Frank Knight’s four types of information 

               
                  
                     
                        	Certainties
                        	These include known historical and verifiable facts – dates of Presidential elections in the USA for example.
                     

                     
                        	Risks
                        	Events that are known with a good degree of probability. This is where there are good levels of data that can be modelled to arrive at reasonable predictions based on probability (usually employing the bell curve), for example mortality tables, where from past data estimates of life expectancy can be extrapolated.
                     

                     
                        	Uncertainties
                        	Events where there is too little data to properly model it in terms of probability. This is often where predictive models suffer from mission creep, when in the desire to create risks with fairly predictable boundaries models are applied where there is insufficient data. This is also known as Knightian Uncertainty. For example, trying to predict terrorist events, when the data available is too small to give any meaningful indications for the future.
                     

                     
                        	Impossibilities
                        	Events that are unrepeatable or illogical, for example repeating the events of a previous day, or water flowing uphill.
                     

                  
               

               
               Knight’s work provides an interesting sidelight on understanding change and trying to predict the future. Generally certainties and risks imply incremental extrapolation from the present with an emphasis on routine and detail, while uncertainties and impossibilities imply a lack of historical data and disruptive, or explosive, changes. This categorisation clearly shows the fundamental difference between the two types of future development and why they must be handled differently. It is all too easy to always use techniques that are good for incremental change, since that is the norm and is what general procedures are set up to handle. However, these techniques will do more harm than good if they continue to be used in the face of disruptive change. 

               
            

         

         
            Routine And Detail 

            The basic human desire is for certainty, even if it is the certainty of impossibility, and change is often avoided when it brings risk or uncertainty. We see this in such aphorisms as: ‘At least you know where you are’, ‘If it ain’t broke don’t fix it’ and ‘If it was good enough for my father then it is good enough for me’. 

            For most people, if change is unavoidable, then quantified risk is preferred over total uncertainty. In a study by researchers at Cambridge University in 2008 it was demonstrated that financial traders were more stressed by uncertainty than by the prospect of failure. This desire to anchor the mind onto definite outcomes and focus on solutions which offer precise results may seem at variance to the observation that humans are curious creatures who are very adaptive and able to think in an abstract manner. This contradiction is explained by considering priorities. Our first priority is to survive and this is best achieved through certainty, but when survival is assured our curiosity takes over and then, and only then, do we seek out the new. 

            
               The comfort of facts and the threat of disruption 

               In a world where certainty is much prized, it is not surprising that many people are engaged in securing this comforting state of affairs. The work of many professionals such as accountants, actuaries, town planners and civil servants is concerned with gathering facts and ordering them so that plans can be instigated, and the progress of these plans monitored against a known risk. In the Conan Doyle story The Copper Beeches our hero Sherlock Holmes admonishes Watson for airily pontificating on possible clues: “Bring me facts Watson, I need facts, I cannot build bricks without clay,” the detective cries. Holmes’ plea for facts is the natural first step all people take when trying to make sense of things, whether in the past, present or future. Indeed C.P. Scott, the celebrated editor of the Guardian newspaper, went further saying “Comment is free, but facts are sacred”. 

               A large part of any worldview is based on facts, whether simple observations, considered deductions, or carefully worked out rules and laws that can be considered immutable. Facts are the concrete base on which risks are quantified and from there strategies, projections and predictions are built with safety. For example, the fields of science and medicine are built upon such an evidence-based approach. Perhaps it is natural to consider facts as sacred. 

               An important element in this is to simplify evidence to the point that it and its implications can be understood. The most powerful tool for simplifying data is the statistical concept of the normal distribution, or in popular parlance the bell curve (how this is done is explained in Chapter 5). If it is treated with respect, a normal distribution of past facts can provide an elegant tool for understanding all sorts of problems. In the financial world, it can be used to predict the smoothing effect of holding a portfolio of shares rather than shares in a single company. It can be used to predict the increased volatility that results from gearing investments and it can be deployed to measure how an active fund manager is performing against a passive portfolio. The sheer power of the normal distribution brings dangers, as there is a temptation to use it when the underlying assumptions no longer hold true. It was failure to check the underlying assumptions of the bell curve that tripped up the Goldman Sachs executive referred to earlier. 

               On top of quantitative facts, the importance of qualitative facts must not be underestimated and indeed in earlier times the latter were much more important than the former. An important mechanism for passing on such facts, particularly before the advent of general literacy, was through storytelling. This is a key human skill, which equips people for the future by passing on experience from the past. 

               So words, numbers and even pictures are gathered, stored and subsequently employed – through the soft technique of storytelling and the hard route of mathematics – to prepare for the future. 

               * * * 

               Everything that has been considered so far assumes that the future is based upon what has happened in the past. This is the boring and plodding world of incremental change – life in the comfort zone, where a dull advance over a long period of time can add up to a great deal of progress. Exceptional events, such as wars and new inventions, disturb this equilibrium and consequently are etched on people’s memories. This natural tendency is reinforced by the media, which concentrates on new and eye-catching events in order to sell its wares. 

               These amplifiers mean that disruptive changes receive more attention than their importance warrants, relative to the incremental changes of everyday life. As a result, people are more likely to make donations to a charity for a sudden catastrophe such as a flood, rather than to one concerned with ever-present poor sanitation. The behaviour behind this false reasoning is called vividness bias and it arises directly from the two distinct ways that incremental and disruptive changes are perceived. 

               The two speed world is just one mechanism by which people are confused and led to behave in irrational ways, for there is a large body of research in the field of behavioural science which confirms that people often fool themselves. People may like to fondly believe that they are rational agents, able to weigh and assess facts dispassionately and without bias, but the truth is somewhat more complicated. The human mind constantly frames and anchors facts, as well as opinions, speculations and downright wishful thinking, in a number of biased ways.  

            

         

         
            Then The Explosion 

            It is a truism that not everything in life runs along in a nice steady manner. Everyone experiences situations where there is a sudden, even explosive, change in circumstances. The effects of such disruptive events can range from the irritating to the awesome. Natural disasters provide some of the most vivid examples. In 1600 more than two million people died in Russia from a famine caused by the eruption of a volcano in Peru. Not only was this particular event far reaching geographically, but its impact echoed through decades because tragically the economy of Peru took some 150 years to recover to its pre-eruption levels. 

            Here two important consequences of disruptive change are on display: it is impossible to predict its scale and impact, and its consequences can reverberate for many years or decades, or longer. Terrorist events, sudden shifts in technology and changes in legislation can all create a huge disturbance to the status quo and render irrelevant the settled facts that were analysed in static models. 

            It is therefore patently difficult to react to a situation when the causes are a mixture of vivid, disruptive events and expected events. Should money be spent on flood defences, or road safety? Should more attention be paid to rioters, or to letters to newspapers? When faced with this all too common mixing of events, the vividness bias can come to the fore. This is confirmed by research which has shown that when estimating the causes of a death, people underestimate highly likely causes such as heart disease, stroke and cancer, and overestimate more vivid causes such as food poisoning, electrocution and even dying in a tornado. 

            In the two speed world, it is very difficult to keep a proper weighting in our judgements, or more precisely humans are not often completely risk sensitive – biases keep barging into the judgement process. People seem overwhelmingly drawn to the drama of a sudden change, or to an outcome that has more vividness attached to it, and as a result often falsely give too much prominence or weighting to it. 

            
               All change please 

               The components of a manmade disruptive explosion can be illustrated by the explosive growth of railways in Britain. Here are all the elements of a huge and irreversible disruption in transport, communication and engineering. 

               In the early nineteenth century, Liverpool was an important port and Manchester, some 30 miles away, a growing industrial city. To join these important cities, a new company was set up to build a railway between them. In 1829, the newly created Liverpool and Manchester Railway was almost complete, but the means of propulsion was still to be decided from the alternatives of steam locomotives, horses and stationary winding engines. The company’s directors decided to evaluate the practicality of using steam engines by running trials on part of the newly completed track at Rainhill. The trials were held in a carnival atmosphere with between 12,000 and 15,000 people watching from specially erected grandstands. As everyone now knows, the winner was Stephenson’s Rocket, which completed the trials at an average speed of 12mph. 

               Within a year the service was operating and although its main aim had been to convey freight between the docks and the factories, the great surprise turned out to be passenger traffic. Perhaps as a result of the razzamatazz of the Rainhill Trials, in the first year of working the railway carried nearly half a million passengers who paid over £100,000 in fares, against an initial estimate of just £10,000. This stunning early success highlights the truth about disruptive change in business – that the outcomes, whether good or bad, can never be accurately predicted. This is not surprising since there are often no precedents on which to base meaningful, let alone accurate, predictions. 

               The immediate result from the successful locomotive trials and the subsequent successful passenger service was that many other people saw an opportunity to make money and triggered what became known as the Railway Mania. This peaked in 1846, when no less than 272 special Acts of Parliament were passed on behalf of railway schemes. The initial disruption sparked by Stephenson’s Rocket was felt for an enormously long time and around the globe; steam engines continued to be built in Britain until 1960 and the railways continue to this day, even using that original track. What is striking is that a single event, the building of the railway, swamped everything else around it, as previously stable businesses were threatened and the old tried and tested methods could not meet the new challenges. 

               Probably the most badly affected by the sudden success of the railways were the canals and the stagecoach network. The first canal in Britain, the Bridgewater Canal named after the Duke of Bridgewater, had been completed in 1776 to link coal mines to their important market in Manchester. This in itself was a disruptive change, halving the price of coal in the city and initiating Canal Mania. The resultant network of canals was principally used to carry heavy freight, because barges only travelled at walking pace. Needless to say they were hard hit by the railways with their massive increase in speed and pulling power and by the 1850s the cargo carried by canals had shrunk by two-thirds. Meanwhile passengers who had been using mail coach to travel between major cities from the 1780s quickly deserted to rail as it offered much greater speeds than the 10mph offered by the coach service. 

               One of the greatest positive impacts of the development of railways was the opportunity that they gave people to live outside of the cities which provided their employment. Commuter towns were even developed by railway companies to create demand for their lines; the 1920s pioneer of this form of development being the Metropolitan Railway in London. This initiative encouraged many to move out of central and inner-city London to suburbs such as Harrow and further out to commuter villages in Buckinghamshire and Hertfordshire. 

            

            
               An endless list of disruptive changes 

               The coming of the railways was just one of many disruptive changes that have transformed the world. Powered ships now bring cheap imports, challenging and in many cases destroying local and less efficient farming and industry. The motorcar, which is arguably one of the great disruptors of the twentieth century, has an immense
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