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      INTRODUCTION

      
      Imagine a high-stakes poker game. In the course of the session, millions of dollars will change hands. All the players have
         read the same books, understand the same systems, know perfectly how to calculate the odds in any situation, and over the
         course of the game will receive the same mix of good and bad cards. And yet, it’s the same few players who win consistently.
         What gives them the edge?
      

      
      The same question applies in business. Globalisation means that more and more we will all have access to the same markets
         and the same supplier base. Via the web, we have access to the same information, and the same ideas from the same business
         schools. Where do we find our edge, our competitive advantage?
      

      
      Whether you are a poker player, the CEO of a huge global corporation, a one-person business or a corporate employee developing
         your own career, sustainable competitive advantage comes from the same place. Inside your own head. Poker players know that the way to win consistently at the the high-stakes tables is to have a better understanding of psychology,
         your own and your opponents’, than anyone else. The same holds true in business, but it hasn’t been as widely understood.
      

      
      This is your chance to get ahead of the game. I hope you’ll take it.

   
      
      
CHAPTER 1


      
      WHY WE GET STUCK, AND HOW TO BREAK OUT

      
      WHY DOES DOING THE RIGHT THING FEEL SO WRONG?
      

      
      It’s a puzzle. We look at the world, and see so many things being done that don’t make sense. This book is full of them. For
         more than two years I have been writing the ‘Don’t You Believe It’ column for Management Today. Each month I find a new piece of conventional wisdom or accepted practice to disagree with. I used to worry that I would
         run out of things to take issue with, but it doesn’t happen. And let’s be honest, it’s not just others who do these daft things.
         It’s me and you. We can apply logic, we can look at examples and see different, better ways of doing things. And yet, we resist.
      

      
      Later in the book we are going to meet, among others:

      
      [image: image] The group who almost closed their operation in one country before realising that it was, in fact, a growth opportunity
      

      
      [image: image] The sales manager working hard on ways of reducing his sales forecast
      

      
      [image: image] Incentive schemes that encourage and reward worse performance
      

      
      [image: image] Pricing strategies that make absolutely no sense at all, yet increase revenues
      

      
      And that’s before I think about all the daft things I have done in my own life, or the things you have done in yours – be
         honest.
      

      
      There’s an objection forming in your mind already. How can this possibly be true? If so many of us are making mistakes in
         so many areas, and if I claim that they are so obvious, why has it been going on for so long? It’s not because we’re stupid.
         It’s because we spend so much time thinking about how to make and do cool new things, we don’t spend the time thinking about
         thinking. That’s the promise of this book. We can be dramatically more effective at what we do. We don’t need to become more intelligent, learn a whole new range of skills, work harder, or
         acquire vast amounts of extra knowledge. When it comes to knowledge, skill and intelligence we have what we need. The improvement
         comes from upgrading our thinking about the way we use what we already have.
      

      
      This is why I am starting this book, a book about the popular misconceptions in business and how to avoid them, by talking
         about the Caveman Brain.
      

      
      MEET THE CAVEMAN BRAIN

      
      Do you remember the old days, when we lived by hunting and gathering, when death by sabre-toothed tiger was an occupational
         hazard, and we used to get very excited about the new season’s fashions in bearskin wraps?
      

      
      No, neither do I. But parts of our brain do. Life in the Stone Age may well have been nasty, brutish and (usually) short,
         but it was simple. Risks and opportunities were few in number, easy to spot, and it wasn’t hard to work out what to do about
         them.
      

      
      Imagine there’s a more advanced civilization at the other end of the galaxy, who discovered us five millennia ago. They send
         someone to check in on us once every thousand years or so. This year’s visitor would note the progress we have made in technology.
         The houses we live in, the tools we use, and the amount of information available to us have all developed almost beyond recognition
         since the last visit a thousand years ago. Our intergalactic visitor would certainly approve of, could even be impressed by,
         our progress in these areas. On the other hand, they would be dismayed by the way we think our way through this new world
         we have created. So often we seem to be stuck in the Stone Age, applying caveman thinking to information age issues.
      

      
      We need to think more about our thinking, the aliens would conclude, or we’re going to get into a serious mess.

      
      In fact, it’s the Caveman Brain that is causing most of the thinking problems described above, thanks to its two guiding principles.

      
      Caveman Brain Principle 1 – Familiarity is Security

      
      Think of the poor caveman put in an unfamiliar situation: say, transported from the savannah to the jungle. Everything’s
         different – the flora, the fauna, the sights, the sounds, the smells. How is he to tell what is safe and what is dangerous?
         It’s very hard. He lacks experience of this new environment, but also lacks many of the other skills which we would use to
         decide whether we were safe or not. He doesn’t have any science to help him work out what is safe to eat. He has no books
         written by people who have been there before who can tell him what they found out. When it comes to thinking things through
         for himself, he is handicapped by a primitive language and no education which might help him to use logic.
      

      
      It’s a difficult problem, one that the caveman solves in the only way available to him. He takes refuge in a very simple maxim
         – ‘familiarity = security’. Or, put another way, ‘If this situation is familiar, it means I have survived it before and so
         can survive it again. If it’s unfamiliar, I’m not taking the risk.’
      

      
      For a primitive man in a primitive world, this is an excellent strategy. It works well because it doesn’t demand much in the
         way of intelligence, reasoning power or knowledge, but also because the conditions of the primitive world were simple. As a simple method for unsophisticated people in straightforward circumstances, it’s brilliant. It’s not
         hard to understand why those individuals who operated this strategy tended to survive longer. They lived longer, had more
         children and so passed the strategy on through the generations to us, encoded in our brains.
      

      
      The problem arises when the world is no longer simple. The maxim ‘familiar = safe’ is very useful when the world is basically
         unchanging. Change, however, has a way of making the familiar obsolete, and hence unsafe. Consider the US car makers through
         the 1960s and 1970s. Ford, Chrysler and General Motors competed vigorously with each other, but all produced very similar,
         large, gas-guzzling cars. On the one hand it felt like a ruthlessly competitive world, but on the other it felt very familiar,
         and therefore safe. Disaster struck with the arrival of the Japanese on the global car manufacturing scene. They had very
         different ideas about cars, and the American car-buying public found them very appealing. According to research conducted
         at Cranfield University, Japanese manufacturers’ market share rose from a minimal 5% in 1970 to 20% by 1980. The US manufacturers
         were slow to respond – even a couple of years ago a commentator on the crisis in the industry commented that they seemed to
         find it hard to produce the cars that people wanted to buy.
      

      
      Change will make the familiar unsafe. This is not a problem that the caveman had to deal with, but it is endemic today. Intellectually,
         this is not a hard proposition to accept, but there’s part of the mind that finds it really hard to deal with. That part is
         the Caveman Brain, and when it is in control it’s very hard to counter. It’s not amenable to argument – how can you argue
         with something that’s basically primeval? The symptoms of Caveman Brain are powerful but hard to pin down; if you experience
         its power at all, it expresses itself as a feeling of discomfort, an inexplicable reluctance, even inability, to do what seems
         eminently sensible. Often you don’t even realise that Caveman Brain is operating; it blinds you to unfamiliar possibilities, or to the risk of the familiar.
      

      
      Caveman Brain Principle 2 – Social Conformity

      
      Imagine it’s the early 1950s and you are an undergraduate at Swarthmore College, Pennsylvania. You have volunteered to help
         Professor Solomon Asch as an experimental subject in a study of spatial perception. You and a group of seven others are in
         a room with the professor. He puts up a slide of the diagram below, and asks the group, one by one, to look at the line on
         the left and say which of the three lines on the right is the same length.
      

      [image: image]

      
      The first person says ‘Line C’

      
      The second person says ‘Line C’

      
      The third person says ‘Line C’

      
      The fourth person says ‘Line C’

      
      The fifth person says ‘Line C’

      
      The sixth person says ‘Line C’

      
      The seventh person says ‘Line C’

      
      Now it’s your turn to answer. It’s obvious to you that the correct answer is B, but all seven people before you have said
         C. What are you going to say?
      

      
      Actually, you’ve been tricked. You are the only real subject in the room. The experiment isn’t about spatial perception, but
         about social conformity. The other seven people are in fact colleagues of the professor, deliberately giving the wrong answer in an attempt to manipulate you. In the
         real experiment, 75% of people went along with the crowd.
      

      
      The experiment shows that it’s really hard to do the obvious, sensible thing when everyone else is doing something different.
         This same point was established in a much, much more elaborate and expensive experiment in the banking industry over the last
         few years.
      

      
      It’s not hard to see how this approach to social conformity would have benefited a band of primitive people. In a simple,
         unchanging environment the group view probably is the right one. When you are living close to the subsistence level it doesn’t
         make a lot of sense to spend time debating issues, particularly since ‘debate’ in that sort of society was probably more likely
         to involve weapons than carefully developed arguments.
      

      
      The real experiment relied on an number of collaborators deliberately misleading the subject. This isn’t necessary for the
         mechanism to operate. Think of the fairytale of the ‘Emperor’s New Clothes’. Here there was a tacit agreement that it was
         easier to maintain the fantasy than to speak the truth – i.e., let’s all pretend that the emperor is beautifully clothed.
         This might have worked in the fairytale, but imagine the results in a clothing business operating in a competitive market.
      

      
      The same mechanism of group-think can operate in real life. The Slovenian philosopher Renata Salecl described a startling
         discovery made in her country after the end of communism. Many people had lost faith in Communist rule, but laboured under
         the impression that the majority still believed, and so kept quiet. Only when the Communists were swept from power did it
         become apparent that almost nobody still believed in communism, not even the apparatchiks who ran the country. This large
         majority of disbelievers, however, had all believed that they were in the minority and so kept quiet.
      

      
      Poor old caveman. The world has moved on, and continues to move. He just can’t deal with it, but he isn’t going to go away.
         He occupies a very old, primitive part of the mind. Upgrading our think-ing isn’t going to be easy, but there are things to
         be done. The first thing to do is to spot the traps so as to avoid them.
      

      
      THINKING TRAPS

      
      It’s important to understand how you are thinking, and to be able to choose the right method for the right issue, but that’s
         only half the battle. There are some fairly predictable traps, or ways in which our Stone Age heritage not only conditions
         the way we think, but prevents us acting on our conclusions even when we get it right.
      

      
      Thinking Trap 1 – Magical Thinking

      
      This is very popular these days. Go into any bookshop and head for the ‘self-help’ section – it is so big now that it’s hard
         to miss. Here are shelves full of guaranteed recipes for success, wealth, love . . . The cynic might ask why instructions
         on how to succeed in the really big, important areas of life seem mostly to be simpler than the instructions on how to program
         your DVD recorder.
      

      
      The cynic (and in this area I am a cynic) might further remark that while you can clearly market a book with a title such
         as Six Steps to Get You the Life You Want, nobody is going to buy a book called The Six Moves Guaranteed to Win Any Chess Game. Anybody who knows anything about chess would laugh at such a book. There’s no best move – it all depends on what stage of
         the game you’re at, where the pieces are on the board and who your opponent is.
      

      
      The cynic’s final shot might be to ask why, if it’s all so easy, are so many people clearly so unfulfilled, to the point where
         they need to keep buying the books? A really good self-help author would in fact shoot themselves in the foot: i.e., write one book that solves everybody’s problem, and
         thereby put an end to the whole industry. But leave aside the question of efficacy; what are these books telling us?
      

      
      There seem to be two main strands:

      
      [image: image] If you want it enough, visualise it enough, it will come to you. The best example of this is Rhonda Byrne’s The Secret.
      

      
      [image: image] Alternatively, if that seems a bit flaky, you might enjoy the willpower school more. Here it is just a question of will;
         if you aren’t getting what you want, it’s because you have chosen not to get it. Want it enough, work hard enough, and you
         will have what you want.
      

      
      Magical thinking crops up surprisingly often in business:

      
      [image: image] A new mission statement will get us moving again (the power of visualisation, even if we have no evidence that the mission
         is attainable, or any idea of what’s got to be done, or changed, to bring it about).
      

      
      [image: image] Stronger incentives (bigger carrots for top management, bigger sticks for the workers). The might of willpower. Want it enough,
         and you can make it happen. You don’t need to spend too much time thinking about what you are going to do, or why what you
         have been doing hasn’t been producing the results you want, or why, if what you have been doing hasn’t been producing the
         results, doing more of it will improve matters.
      

      
      The appeal of magical thinking is that it relieves us of a lot of thought, and a lot of uncertainty. Willpower trumps cunning,
         or planning. You don’t need to plan – just set off with enough energy and optimism and it will all come right.
      

      
      This form of magical thinking very cleverly defends itself from attacks. If you tried it and it didn’t work, there is an answer ready. You clearly didn’t follow the recipe closely enough, or you just didn’t believe enough, or try hard enough.
         It’s your fault – don’t shoot the messenger.
      

      
      It’s not hard to see how this sort of thinking appeals to the caveman. For a primitive person, magic is real. In the absence
         of science and any logic to examine cause and effect, we took refuge in superstition and ritual. What else could you do? Magical
         thinking is particularly appealing when you feel uncertain or confused. It simplifies matters, and is always presented with
         great confidence. You are being invited to put your destiny in the hands of a higher power – just follow the steps, do what
         you’re told and somehow somebody or something will make sure that it all comes out all right for you. It’s what a psychoanalyst
         would call a ‘dependant fantasy’.
      

      
      Like it or not, things have moved on. It’s time for a reality-based approach to our aspirations. Any time you feel yourself
         drawn to a ‘guaranteed recipe’ or ‘six points that cannot fail’ you are succumbing to the charms of magical thinking. When
         you can’t give a clear story about cause and effect, magical thinking might be taking over. Practise spotting it, in yourself
         or others, and avoid at all costs.
      

      
      Thinking Trap 2 – Status Quo Bias

      
      This isn’t an irrational liking for a timeless rock band, but a systematic flaw in the way we think about risk.

      
      We do think about risk, but to have any chance of dealing with it effectively we need to distinguish two different types:

      
      Type 1

      
      The risk arising from doing something. ‘Doing something’ could be anything from asking someone for a date to using advanced
         technology to drill for oil in the Gulf of Mexico. Type 1 risk feels risky. Whatever it is, when we decide to do something,
         we are conscious of the risk involved, even if we aren’t particularly good at assessing its severity or planning how to manage it.
      

      
      Type 2

      
      On the other hand, we tend to be much less conscious of type 2 risk; i.e., the risk arising from not doing something. We might not ask for that date, and miss the chance of a wonderful relationship, or we might not develop
         that new product or approach and doom our company to failure. Curiously enough, however hard we might try to conjure up a
         vision of the regret and lost opportunity arising from our decision not to take action, that vision seems so much less vivid
         and less compelling than the visions of failure which present themselves when we do act. The strange thing is that type 2
         risk often feels safe.
      

      
      Consider how different approaches to risk conditions how we take business decisions. I once worked in an internal consultancy
         unit of a large group which owned, among other things, a group of theme parks. One day the Group Finance Director asked us
         to review and comment on an investment proposal from the flagship park. They wanted to spend a very large amount on a new
         roller -coaster ride – bigger, faster and scarier than anything previously seen.
      

      
      There was an interesting divergence of opinion when it came to the financial business case; not as to its merits as an investment
         case, but more fundamentally about how to assess it. One view was that this was a big investment decision, and needed to
         be assessed as such. If we spend the money, will we make enough back to justify the investment?
      

      
      The other point of view was different. It saw the new rollercoaster not as an investment, but as a cost of staying in business.
         If you want to maintain your position as the UK’s leading theme park, then at least every other year you need to offer the
         public something new that is bigger, faster and scarier than anything seen before. The question then was not ‘should we do
         it?’ but ‘how do we afford it?’
      

      
      There was merit in both points of view, but they were approaching the question from completely different angles. The first
         was focused on type 1 risk – what happens if we do this thing? The second point of view was focused on type 2 risk – what
         happens if we don’t?
      

      
      There is a very strong bias towards type 1 risk, with an implicit assumption that the status quo is always an option. Doing
         nothing much may not be the most exciting or profitable course of action, but it’s always an acceptable one. For the caveman,
         this makes perfect sense. ‘The future, unless I do something to change it, will remain like the past. I have survived the
         past, so that is fine.’ Again, what has changed is change. The status quo is no longer an option and your present comfortable, familiar platform is likely to be eroded by technological
         progress, demographic changes, globalisation or the efforts of your competitors.
      

      
      Thinking Trap 3 – Isolation

      
      When we look at a situation and try to decide what to do, a perennial risk is to focus too narrowly. This can happen at any
         level, as the following examples show:
      

      
      [image: image] A software company had difficulty collecting amounts due from customers. The issue was that the problem had been defined
         as poor performance from the finance department, whereas in fact the finance department couldn’t do much without the collaboration of the software development, professional services and legal departments. When these people were brought in, the problem
         was solved rapidly.
      

      
      [image: image] A company making plans assuming that competitors won’t respond, whereas in fact they of course will.
      

      
      [image: image] It seems mobile phone manufacturer Nokia recently fell victim to isolated thinking. They had for many years been hugely successful
         making handsets based on the Symbian operating system. Then the market changed fundamentally. The advent of the smartphone,
         whether Apple or Android, meant that the handset was no longer a discrete piece of equipment but the centre of an ‘ecosystem’ of applications
         and other services produced or supplied by a huge range of third parties. Symbian just couldn’t support this, and Nokia were
         slow to recognise the problem. In the end, to obtain a viable operating system, they did a deal with Microsoft, a distant
         third in the market.
      

      
      Thinking Trap 4 – General Risk Aversion

      
      I was once asked to give a speech to a trade association on the subject ‘Is There Risk in Publishing?’ I almost suspected
         that they hoped I would tell them that there wasn’t, and they would all have gone home happy.
      

      
      Of course I told them no such thing, but gave them a fairly academic half hour on how to identify risk and deal with it. If
         I’d had the same request today, my answer would have been much brisker. It would have been something along the lines of:
      

      
      ‘Is there risk in publishing? Of course there is. Business without risk would be like cooking without salt, or life without
         sex. Risk is just another word for possibility. Accept that it has this dual nature, and embrace it. That’s all I have to
         say. Now go back to work and do something great.’
      

      
      We tend to overestimate risk, again thanks to the caveman. Think of the caveman as someone up to his chin in water. There
         was no safety margin in his life. One false move, bad decision, poor harvest or hard winter and he’s dead. In his world, risks
         with even relatively small consequences are fatal. Add to this the status quo bias previously mentioned, and it’s clear why
         the caveman is very risk averse.
      

      
      Of course the world has changed. Most of the time we have a safety margin – we can afford to experiment and absorb the costs
         of unsuccessful experiments. In fact, we have to experiment because the status quo probably isn’t an option.
      

      
      Thinking Trap 5 – The Fundamental Attribution Error
      

      
      This one is so common that social psychologists have invented a special name for it. It is defined on Wikipedia as ‘the tendency
         to overvalue dispositional or personality-based explanations for the observed behaviours of others while under-valuing situational
         explanations for those behaviours’. In plainer language, we could say that when people do things that we don’t like we tend
         to explain it in terms like ‘That’s just how they are’ rather than ‘That’s what you would expect given the situation they
         are in.’ Chapter 7 on incentives gives examples of this. The purchasing manager ordering four years’ worth of stock wasn’t
         doing it because she was stupid and didn’t understand the importance of cashflow, but because her objectives required her
         to do so. The credit controllers in the software company were failing not because they were lazy or useless, but because the
         organisation didn’t give them access to the people who could solve the problems.
      

      
      It’s clear that getting to grips with this one could make a huge difference to your effectiveness as a manager. Fortunately
         the social psychologists offer some techniques for doing just that:
      

      
      [image: image] Take a ‘consensus’ view. If most people in a given situation behave in a particular way, assume that it is the result of
         the situation, not the individuals’ dispositions.
      

      
      [image: image] Ask yourself how you would behave in the situation.
      

      
      [image: image] Look for hidden causes, like the effect of incentive structures and organisational structure.
      

      
      So that’s the nub of it. Systematic problems with thinking lead to systematic problems with behaviour and therefore performance
         and results. The following chapters range over many different areas and identify a weird and wonderful range of errors that
         spring from patterns of thinking that have gone awry.
      

      
      After a thorough examination of some common problems that arise from sloppy thinking, I am going to offer some solutions.
         Part of the answer lies in better thinking tools, and part in improved thinking, which means understanding more about your
         own thought pattens and the ways in which emotions, often primitive emotions, condition what we see and do. The penultimate
         chapter offers a range of thinking tools to overcome bias, rescue us from the thinking traps and produce better decisions
         leading to more effective actions. Then the final chapter will give you ways of dealing with the emotional side of your mind,
         to be sure that doing the right thing feels, if not right, at least less wrong.
      

   
      
      
CHAPTER 2

      
      PRICING

      
      PRICING SHOULD BE BASED ON COST OF PRODUCTION
      

      
      This is a really, really bad idea, as we shall see. However, even if it were a good idea, it would be impossible to implement.
         Trying to use it would drag you into a mass of confusion and contradiction.To understand why, consider this story. It is one
         of many making the same point, but I think it makes it particularly powerfully. It may even be true.
      

      
      One day in Paris a wealthy woman goes into a café, and sees Picasso. After a few minutes, she summons up the courage to approach
         him. ‘Monsieur Picasso,’ she asks, ‘would you make a portrait of me? I’ll pay you anything you want.’ Picasso nods, grabs
         a menu and in five minutes has sketched the woman’s portrait on the back of it. He hands it to her.
      

      
      ‘Five thousand francs,’ he says.

      
      ‘But Monsieur Picasso, it only took you five minutes.’

      
      ‘No, madam, it took me my whole life.’

      
      You don’t have to be a famous artist for this to happen. A company I know provides very large databases of scientific information.
         One day it was approached by one of its largest clients, a global pharmaceutical company. They wanted a customised interface.
         The company determined that this would take twelve days of programming time. They quoted a fee, which the client accepted.
         How much was the fee? One million pounds.
      

      
      Are these prices high, or are they low? Let’s say you wanted to set prices based on the amount of time needed to do the work.
         What is that time? Picasso is absolutely right to insist that it’s not the time taken to do that particular task, but the
         time taken to get to the point where you can do that task. In Picasso’s case, that was his whole life. For the database company,
         again, the cost of being able to build the customised interface isn’t just the programming work, but the cost of assembling
         the database and, crucially, coding it in a way that made it easy to build the interface. This cost was something like a hundred
         highly qualified people working for twenty years. This made one million pounds look like a bargain, just as five thousand
         francs for the benefit of Picasso’s life’s work is low.
      

      
      This is also the reason why I, as a consultant, try to avoid billing clients based on a daily rate. Like most knowledge workers,
         I have spent years learning how to do what I do. On one occasion, I gave a ten-minute talk to a group, as a result of which
         one member, with no further help from me, changed something in his business to raise his income by 10% the next month and
         every month after that. How would I price that? As five minutes’ worth of work? Or according to the weeks and months I spent
         studying the subject matter? Should I also include the time I spent practising to be a good speaker, so that he was actually
         paying attention to what I said? (The thing I told him about, by the way, was to use a differentiated pricing scheme, so pay
         attention to this chapter and it could make a significant difference to your profit margin.)
      

      
      There’s one other thing as well. Like most other knowledge workers, I do a lot of my best work when I’m thinking about something
         else, or even when I’m asleep. If a problem is perplexing me, I try to forget about it, take my son to the park, have dinner
         and then go to bed. When I wake up in the morning, the solution has become obvious. This is normal operating procedure for
         people who are in the business of solving hard problems, but it does create an interesting issue for time-based billing. You want me to bill
         you for time spent? Simple. The clock starts at our first meeting, and continues 24 hours a day until we conclude the project.
         And by the way, since a lot of the work is going on in the unconscious mind, which can deal with several things in parallel,
         it’s quite legitimate for me to charge my other clients for the same 24 hours a day, seven days a week. If that’s acceptable
         to you, I’ll happily bill you by the hour.
      

      
      OK, you say, I accept that pricing based on the cost of production doesn’t work when ‘production’ is basically hours of brainpower.
         But what about physical stuff, i.e., goods, not services? Sorry, cost-plus pricing doesn’t work there either.
      

      
      Consider an aircraft engine. It takes lots of complex materials and many hours of manual labour to put it together. But the
         true cost isn’t in the materials or the labour. Interestingly, the cost is in the design, but the real value is in the knowledge. What does this mean? Obviously, there is value in the design. There are plenty of companies who could produce bits of metal,
         plastic or rubber to a blueprint, but only two companies in the world, Rolls-Royce and GE, who know how to design large aero
         engines. Interestingly, though, that is only part of the story. I had a fascinating conversation with someone from Rolls-Royce,
         on the subject of intellectual property protection. Could someone steal your engine design? I asked. Yes they could, he replied,
         but it wouldn’t do them any good. There are people who could disassemble an engine and make an exact copy, but it wouldn’t
         fly. In fact, bits of it would melt, or break. There are things you need to know about materials science that you can’t work
         out from the engine itself. It’s not enough to have a complete blueprint – you need to know how to make it. It’s the same
         story – the value in the engine is inseparable from Rolls-Royce’s sixty-year history of making engines.
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