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To all those who face an insurmountable challenge.
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Introduction

The end



 

I settled myself on my bike. Took a few deep breaths whilst staring at the wooden track in front of me. The crowd were just a murmur in the background; so too the arena announcer reading out the names of my three team-mates lined up beside me. In front of us a digital clock counted down the seconds. I knew we were ready for this. All the months of training and planning, of sacrifice and stress, it was all going to come down to the next four minutes. In the unlikely setting of an arena on the outskirts of Minsk, Belarus, we were going to achieve our ambition.

This is the story of a track racing team – that intense indoor racing that can make you dizzy when you watch it on television. It is a high-speed, slightly bonkers sport with multiple disciplines, some simple, but some so baffling that even the referees (known as commissaires) get confused. And it is a sport that Britain has excelled at, from sprinter Reg Harris in the fifties, to Chris Board-man in the nineties and the bucketloads of Olympic gold medals won since Beijing 2008.

We were a bit different though. We are British but we were not with the Great Britain Cycling Team. We did it our own way, outside the system. We beat teams with far bigger budgets and resources, the national teams who have traditionally dominated the sport.

To get my team to this level I took a new approach to the sport. Shook things up a bit. Now I am working with some of the top professional and national teams. They want me to help them go faster. They want to know how we did it. And I think, finally, that everyone should know.

* * *

If you have an ambition, how do you become successful? The orthodoxy is that you must follow the system, work hard and persevere. In every part of our lives, whether in sport, business or education, there is a highly evolved system for filtering and developing talented individuals. Often the selection process begins when we are children. We are forced to assimilate into these systems, to work to their rules, to share their goals. We are told it always pays to follow the system.

But what if you find your passion late in life? What if, for whatever reason, you never even get into the system? Or you are kicked out of the system because you don’t fit in? Should you just give up?

No, and here is why.

Scratch the surface and you will find that these highly evolved systems are not quite as evolved as they appear. They have been built over time, and it pays not to confuse time with intellectual rigour. Every hierarchical system based on performance contains some element of complacency, of lazy thinking and of vested interest. And that means that these systems can be beaten.

There is another way to success. And I’m going to share it with you. On my team’s journey I have learnt a lot about why knowledge is more important than talent, about disruption and commitment and teamwork. I have applied these ideas to pedalling a bicycle but they can be applied to other parts of life too. Wherever you need to use your brain and your relationships to achieve something, at work or study, or even at home with your family, these ideas can help. My team-mates and I were not robotic elite athletes. I have learnt that being yourself is central to success. For example, at medal presentations, usually a pretty formal and dull affair, I wore a cowboy hat. It was daft, it was different – it was me.

In this book we are going to examine each step of my journey towards success, show you how I plotted the road to success, and draw out the ideas that will help you achieve your own ambitions. This is not a shortcut, nor is it a hack (though it is used by computer hackers). It is a new way of thinking about how to become successful. It is called reverse engineering, and it changed our lives.



Part 1

Set your goal
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Four minutes from history

Early evening, 6 May 1954. At the Iffley Road running track in the centre of Oxford, six young men line up for the blue riband event of distance running, the Mile. After a worryingly rainy and windy afternoon, the conditions have calmed and 3,000 people line the stands. Anticipation is high. The crowd already know who will win the race. What they’re interested in is the winning time. The favourite is a 25-year-old medical student who ran his first mile race on this very track, seven years earlier, as a student at Exeter College. Today he knows history is within his grasp. He has prepared meticulously. Before travelling up from London by train, he rubbed graphite on his running spikes to prevent them picking up too much cinder ash. 

I often used to think about Roger Bannister’s world record when I was studying, and running, in Oxford. If you are a track runner in Oxford it is hard to dodge its shadow, especially if you frequently cycle past the Iffley Road track, as I did. Breaking four minutes for the mile became such an iconic symbol for sporting excellence, for the ability of man to train his body for a specific feat.

Bannister started running at 17, and though he showed talent he was initially lackadaisical about training. As he began to take his sport more seriously his times fell, results accumulated and the Olympics came into sight. Working with legendary Austrian coach Franz Stampfl, Bannister adopted what were regarded as ultra-modern ‘scientific’ training methods. Intervals – repeated high-intensity bursts with periods of recovery between – were central to Stampfl’s ideas. For Bannister, training at the Maida Vale track in London, these methods were perfect because they were effective and could be done quickly. As a trainee doctor at nearby St. Mary’s Hospital, Bannister only had an hour a day to train. He had to make the most of his time.

The 1952 Olympics in Helsinki didn’t go his way. The IOC changed the rules to add an additional qualifying round, something Bannister thought favoured those athletes who trained for endurance over speed. He qualified for the final but all his confidence had gone. In the final he finished fourth, the worst position of all. After this failure Bannister went through a low period. He considered giving up running. Then he decided not only to continue, but to set himself a new target: the four-minute mile.

One of the most well-known methods for setting goals is the so-called SMART method. The idea is that when setting a goal you should ensure it is Specific, Measurable, Achievable, Realistic and Timely. For Bannister the four-minute mile was all those things. It is the perfect example of how to set a goal. And there was the added benefit that his performance was not being influenced by his competitors. Trying to win the Olympic 1500 metres final meant racing other athletes, which meant tactics, mostly beyond his control. The world record for the mile, however, was simply a matter of form, pacing and waiting for the right conditions.

Why didn’t Roger Bannister give up after Helsinki? Well, he was committed to his sport, and he was good at it. Two strong reasons. But not the whole story. The critical third reason for him not walking away was that he found a goal that inspired him.

The first step of the reverse engineering process is to set a goal. You don’t need to be aiming for world records. It doesn’t even need to be SMART (more on that later). You just need the focus and energy to go after it. Bannister had that focus. Find the thing you love and you’re already travelling in the right direction.

* * *

I too found the thing I love, though it took a little while. Talk to a professional cyclist and you’re likely to find that they’ve been racing since their early teens, if not before. A local cycling club fosters their talent, educates them in the craft of racing, and in time they progress to more and more professional teams. By the time they turn 21 they could have been racing for a decade. I came to cycling a different way. In Oxford I was just one of the thousands of students who got about by bike. It was six miles from my house to campus, a decent daily round-trip, and I enjoyed the sense of freedom cycling gave me. I’d tried several sports at school – among them football, rugby, squash and tennis – but never quite settled on something that sparked my imagination. At university I joined the athletics club, starting as a 100-metres runner and then moving up through the distances to 800 metres and 1500 metres. I enjoyed running and it was a good outlet for my competitive instincts, but I was never going to trouble the Olympic squad. A friend persuaded me to try triathlons (which comprise a swim, bike ride and run) and I won my first event, the British Universities Super Sprint Championships. The more technical nature of combining three sports seemed to suit me. But in early 2015, during my final year of university, I picked up a foot injury that would have required me to take at least six months off running and triathlons, so instead I simply switched to cycle racing.

Because I was relatively new to the sport I felt I had to try everything – road racing (massed start races on the open road), road time trials (in which cyclists ride alone against the clock) and track. I had found my passion, but I was yet to discover my niche within it. Road racing is the core of the sport – colourful, frenetic and tough. Every young rider dreams of winning the Tour de France. Throwing yourself into a local race around some quiet country lanes on a Sunday morning is the way to begin that long career path. I was fairly good at road racing, earning enough results to move up through the rider categories, which in turn attracted the attention of better racing teams. Road racing was fun but it was riding against the clock that piqued my interest.

Britain has a long heritage of time trialling. In part this is because cycle racing of all kinds was banned on public roads during the 1950s. To get their dose of competition, and pain, cycling clubs organised clandestine time-trial events. At dawn, wearing head-to-toe black like pedalling ninjas, they travelled to secret locations, usually an anonymous lay-by on a main road. Courses had code names, such as F11/10, which are still used today. When racing was legalised these time trials continued much as they had done previously, and have been a mainstay of the British club racing scene ever since. They’re a strong proving ground for anyone who wants the very different type of racing that is riding solo against the clock. Chris Boardman’s early career, before Olympic and Tour de France glory, was spent smashing up and down dual carriageways with HGVs hurtling past. 

To win a road race you need good physiology plus good tactics. In time trialling you need good physiology plus good aerodynamics. In a road race you have to react to your competitors, adapt your strategy on the move. In time trials everything is within the rider’s control (apart from the weather), and everything can be planned. I loved the idea that in a time trial all those hours of training and preparation are condensed into one short, intense performance. It’s instinctive; for 20 minutes you think about nothing other than the physical effort of making the bike go faster. Cathartic too; whatever is going on in your life you can pour that emotion into the pain in your legs.

At university, as my passion for cycling took hold, I began to see links between my studies and bike racing. My degree was in motorsport engineering. I’d always enjoyed maths and science and this was a subject that combined them with sport. We studied vehicle dynamics and lap-time simulation, and there was a strong emphasis on aerodynamics. The penultimate year of my degree was spent on a placement at the Mercedes AMG Petronas F1 team headquarters, working on improving the aerodynamics of their car, and while a Formula One car is a very long way from a bike in its complexity, the same principles applied. I learnt a great deal during that year in Formula One. And it wasn’t just about wind-tunnel testing; I also learnt about teamwork, problem-solving and the importance of applying intellectual rigour to your work.

Track racing was only at the periphery of my world. In the spring of 2015 my university cycling club friends and I often travelled to Reading to join regular training sessions on the outdoor velodrome at Palmer Park. These were good hard workouts but riding on a tarmac outdoor track is very different to the wooden indoor velodromes where all the serious track racing takes place. Wind plays a factor, as it does in road races, the surface is lumpy, and the track is much longer and therefore less banked. Still, it was there at Palmer Park that I first began to measure metrics such as CdA – a mathematical expression of how aerodynamic you are – and look for opportunities to improve the way I was riding through the air. Being on an outdoor velodrome made the data unpredictable but I was excited by the potential to study it and improve. I relish the challenge of an intellectual problem, the way it pulls you in and continues to reward you as you dissect and understand it. I love spreadsheets full of data. They always tell a story and they always provide insight, if you look hard enough. What can I say, I’m a geek . . . 

* * *

The history of track racing is as long as the history of the bicycle itself. In the 1870s, as bicycle design developed to include gears and pneumatic tyres, bicycle racing became hugely popular in the United States. Racing moved from flat cinder tracks to wooden velodromes where entrepreneurs could create a more theatrical atmosphere and pack more paying spectators in. Professional racing grew in Europe too, with six-day races (in which pairs of riders raced continuously for six days and six nights) particularly popular.

Despite the rise of road racing, track racing remained popular in the first half of the twentieth century. Most famous road racers served an apprenticeship on the boards of their local velodrome, learning tactics, how to pedal fast and how to handle their bike. And many continued to appear in track meets long after they became famous, usually for a hefty fee.

Since 1896 track racing has featured in the Olympics, and the Olympic cycle dictates much of the investment and preparation each nation puts into the sport. Most national governing bodies, like British Cycling, are funded centrally and the level of that funding is directly linked to Olympic medals. Fewer medals equals budget cuts. Annually the most important events are the World Championships, held in late February, and the World Cup, a series of six events held between September and January.

There are essentially two types of event in track racing – sprints and endurance. The sprint races are short and intense, varying from the head-to-head sprints in which musclebound warriors like Chris Hoy wind up their speed to hurtle around the track for a lap and a half, to the chaotic and dangerous keirin, a bizarre race in which a group of riders follow the pace set by an adapted motorbike called a derny, then sprint like crazy when the derny pulls off the track. These events were too gladiatorial for me. And they didn’t suit me physiologically either. I am a skinny endurance athlete, not a powerful sprinter.

The track endurance events have more crossover to road racing and time trials. Bradley Wiggins and Mark Cavendish, to name just two, have been successful in track endurance events. Before his annus mirabilis in 2012, Wiggins had already won 10 World Championship medals and five Olympic medals on the track. There are massed start events, such as the points race and the scratch race, but it is the pursuit events that I specialise in. I knew these suited me because of their similarity to time trialling. In the individual pursuit, two riders start on opposite sides of the track. They race – or pursue – each other for four kilometres. The theoretical objective is to catch your opponent, though this only happens if there is a significant mismatch in ability. If the catch is made, the race is over. If not, the fastest person to finish the four kilometres is the winner. Women race over three kilometres; the difference in distance has no logic to it. It is just one of many anachronisms in the way cycling fails to deal with gender equality.

The team pursuit events are the same distances and principle as the individual pursuit, but with four men or women on each team. The objective is to work as a team to beat your opponents and your time is taken on the third man or woman to cross the line.

I love the pursuit events for their simplicity and elegance. Done well, a team pursuit looks effortless, almost automated. It is an event where precision pays off. If you can achieve the perfect synthesis of man and machine you can win the individual pursuit. Choreograph four men to go fast together and you might just win a team pursuit. And it is an event in which detailed planning always yields results; in the team pursuit if you analyse and plan effectively you can be confident of a good result. At that stage of my life I wanted something that I could plan meticulously to achieve, something that would reward a detailed approach. I felt here was an event in which I could make my mark, perhaps achieve something far beyond my results to date. But if I was going to achieve that, first I needed to put together a team.

* * *

In September 2015, just six months after I had decided to focus solely on cycling, I finished seventh in the individual pursuit at the National Track Championships in Manchester. I had borrowed a track bike and only ridden on a velodrome a handful of times. Considering such haphazard preparation I was pleased with the result. Something lodged in my mind, an inkling that I should start to take track racing seriously. The pursuit was an interesting combination of athleticism and science. There was very little contingency or luck involved. What you put in, you got out – unlike road racing in which you could be phenomenally strong but be beaten by the tactics of others, or just sheer bad luck. The importance of aerodynamics in the pursuit was relevant to my studies and my experience at Mercedes AMG Petronas and I felt I could bring some new thinking to the event. In terms of a career in bike racing, track was a disastrous idea; there is no money in track racing. But if you follow the money, you will only ever follow the way things have always been done. From my experiences in sport I have found that innovation has to come from passion first, and with perseverance, success and money will follow. So throughout the summer of 2016 I was thinking about how to have a serious crack at the next National Track Championships. After the 2015 championships in which I finished seventh, British Cycling moved the event to January to better fit in with the international calendar for track racing, so no championships were held in 2016 – the next ones would be in January 2017. This felt like a stroke of luck because it gave me extra time to prepare, yet I knew those few months would flash by. One of my team-mates during that road season was Charlie Tanfield. Though only 20 at the time, Charlie’s potential was clear to everyone around him. He was stylish on the bike, despite his tall frame, and very fast. And Charlie was hungry to prove himself. He was from a cycling family from North Yorkshire. His older brother Harry was also a professional cyclist and in 2016 Harry was seeing considerable success on the road. The brothers were born on the same day two years apart. They are as close as they are competitive.

During the summer of 2016 Charlie and I spent a lot of time together. Bike races are an intense experience but surrounded by long periods of boredom in which you can plan for the future. Many hours are spent on long training rides, car journeys to races and hanging about in airport lounges. Charlie and I discussed the idea of us both riding the individual pursuit. What would it take to win the national championship? How much preparation would we need to be in with a realistic chance of winning? Then the subject of the team pursuit came up. Since well before either of us could remember, the team pursuit at the National Championships had been dominated by the British Cycling Academy teams. These were squads working towards a level where they might represent Great Britain at the Olympics and World Championships. British Cycling rarely put their top-flight Great Britain riders into the National Championships, deeming it an event slightly below these gods of the track, just as they didn’t bring out their fastest, most secret equipment for fear that images of it might get into the hands of rival nations. Nevertheless, winning the pursuit events was a point of pride for British Cycling and they took them seriously enough, sending the riders they felt sure would win comfortably. No amateur team had ever entered the team pursuit with a focused approach, so British Cycling had never been challenged. But we were not going to challenge anyone with only two riders.

Finding a third was straightforward. We knew Jonny Wale from training sessions at Derby velodrome and from university time-trial competitions. Jonny specialised in the kilometre, a track time trial that bridges the gap between the sprint and endurance events – a simple but phenomenally tough event. From a standing start the rider has to use immense power to get up to full speed as quickly as possible, then maintain it for the rest of the distance. Jonny was one of the more exuberant characters at the velodrome, always ready with a wisecrack. Whenever I spoke to him I could sense that he was very perceptive, and his mind was always moving quickly, usually looking for the next killer piece of banter.

As a kilometre rider he was physically just as fast, and most importantly he was keen to get involved. I could see that beneath the joker exterior lay an athlete who was committed to his sport. Before dedicating himself to cycling, Jonny had also been a chef in an exclusive restaurant, and I felt that this would surely have some added benefits for the team.

In late September Harry was riding the Tour of Poyang Lake stage race in China. Held over 11 days, the race had a reputation for being lucrative for European riders. The organisers paid for all expenses, including flights, and the prize money was attractive. Riding alongside Harry was Jacob Tipper, a rider I knew from the domestic road and time-trial scene. Tipper – as everyone calls him – was a strong sprinter whose focus was on road racing. He was equally able in time trials, and what interested me too was his background in sports science. As a sideline he coached other riders and was known for his blend of pragmatism and science. I had a feeling he would make the perfect fourth man for our team, but I knew persuading him to join us was not going to be easy. Tipper is as pessimistic as I am optimistic. We are natural counterparts and while that makes for a neat balance, it can also bring many frustrating conversations. Even before I put forward my idea, Tipper already thought I was crazy.

Somewhere in the Jiangxi province, Tipper was sitting next to Harry on a bus when I WhatsApped him. Did he fancy having a crack at the team pursuit National Championships in January? We needed a fourth man. All he would have to do is ride four or five laps on the front then peel off and head for the showers.

Tipper said no.

You wouldn’t even need to do any extra training, I said. And we’re thinking of expanding our road team for the following year so you’d be part of that too (I knew he was not very happy in his current team).

Tipper said maybe.

Eventually, after a long chain of messages, he said yes. Of the journey we were setting out on, this became one of the first lessons to live by: perseverance. Tipper was on board, though was clearly sceptical.

Still, we had our squad. In five weeks we’d be racing for a medal in the four-kilometre team pursuit at the National Track Championships in Manchester. Next, we had to work out how we were going to achieve our goal.

A month of hard training lay ahead of us. But I knew that alone would not be enough. We had to understand precisely what it would take to get that medal. We had to start at the end.
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Commit to a goal

Let us return to that cool May evening in 1954. Roger Bannister breaks the four-minute barrier for the mile and is immortalised. This was a simple, finite goal. Part of the reason that the record became so iconic, so sought after, was that athletes had been chasing it for over 50 years. It had seemed tantalisingly close, but somehow had eluded the best legs – and minds – in distance running. When Bannister took to the track, the world record stood at 4 minutes, 1.3 seconds, set by Sweden’s Gunder Hägg in 1945. It took nine years to find 1.3 seconds’ worth of extra speed.

What held all those world-class athletes back? It was not a lack of physical ability. Journalist and runner John Bryant wrote, “For years milers had been striving against the clock, but the elusive four minutes had always beaten them,” he notes. “It had become as much a psychological barrier as a physical one. And like an unconquerable mountain, the closer it was approached, the more daunting it seemed.”

The athletes doubted not only their own ability, but whether it could be done at all. The feat seemed impossible. Beyond the limit of human endurance. The running community hypothesised that if the record were to be broken, it would only happen under perfect conditions – a warm day with little wind, a fast clay track (runners at the time believed that Scandinavian tracks were the quickest) with a huge crowd to cheer the runners on. Yet when Bannister did achieve the impossible it was under far from perfect conditions – the track was made of cinders, it was cold and blustery, and the crowd was small.

For those athletes who had been aiming to break through the four-minute barrier, when Bannister did so, their focus had to shift. Their goal was gone. So they set new goals, and for most it was simply breaking the world record, whatever figure that meant. And I believe that seemed to be much easier, psychologically, because the emphasis was more on beating a fellow human being, not the clock. Less than two months later, an Australian, John Landy, beat Bannister’s new record, running 3 minutes, 58 seconds. A year later three athletes went under four minutes in a single race. And by 1958, the record had been chopped to 3 minutes, 54 seconds. Having taken nearly a decade to find 1.3 seconds, the elite running world found six seconds in four years.

The point here is that progression does not always come smoothly. Once the mental barrier was gone, several athletes were able to go under four minutes for the mile. They saw that it was not impossible and that freed them up to attack it. Indeed, when we think about it more dispassionately, we can see that four minutes is a kind of arbitrary figure. Since competitive running started, a committed, well-trained athlete could run a mile at a certain pace, and that pace then gave people a time somewhere around four minutes. So, at a certain point of history, breaking that neat round figure was going to become a focus. In itself, four minutes means nothing.

As I write this, in the summer of 2020, the four-kilometre individual pursuit world record stands at 4:01.934, set by the Italian Filippo Ganna in Berlin in February 2020. The progression of this world record has been just as erratic as the mile. In 1996 Chris Boardman recorded 4:11.114 and it took 15 years for someone to beat that time. It then took another seven years for the record to come down to 4:07.251.

Twenty-five years ago the prospect of someone riding four kilometres in under four minutes (bear in mind that’s an average speed of 60 kilometres per hour) seemed unimaginable. Now it is just a matter of time, and there is very little media buzz about it. Why? Because everyone involved in the world of elite pursuit events accepts that it is theoretically possible. It is inevitable. In pursuit racing, four minutes has not become a mental barrier because people have come to understand that any record can be broken. It just takes time, a clear plan and hard work.

For Jonny, Tipper, Charlie and I, our naivety meant we had not built up any mental barriers about what we were taking on. We had nothing to lose when we set out to get a medal at the National Championships. Plus, we didn’t really have time to think about it.

* * *

Opened in March 2015, Derby Arena is an impressive multi-sports facility on the south-east edge of the city. The building is an undulating oval shape, composed of gold and silver tiles that glisten in the sun. As you approach the arena’s front entrance there is a long, slim curving window. Standing out above it are two darker rectangles. Together these three features give the impression of a face, though whether the mouth is smiling or gripped by the pain of cycling on a velodrome is open to interpretation.

The arena facilitates training and competition for badminton, and has hosted many entertainment and corporate events, but its heart is the velodrome. Unlike the velodromes of London, Berlin, Minsk and others, Derby velodrome was built to be a regional hub rather than to host international events. There were regular training sessions for local clubs, lessons in riding on the track to encourage newcomers to the sport, and a Tuesday night race league. Like all good velodromes, the track was constructed from Siberian pine. Laid end to end the planks would stretch for 40 kilometres, and 265,000 nails were hand-driven to keep those planks down.

For the four of us, Derby was the perfect training facility. We could get easy access to the track, there was a gym on site, and the café was pretty good too. Sometimes, on a quiet Tuesday morning in the depths of winter, it felt as though we had the place to ourselves.

The first training session there, in December 2016, didn’t get off to a good start, as Tipper turned up late and with a hangover from a mate’s stag do. Still, he got through the session without crashing or vomiting. We started to run through the basics of how to ride a team pursuit. None of us had any experience in the discipline, but the fundamentals will make sense to any cyclist.

The objective is to ride as a team over four kilometres, or 16 laps, with the finishing time taken on the front wheel of the third man. In any form of cycling (apart from time trials where you ride alone), drafting is critically important. In road racing, for example, it defines the pattern of every race; it is why racers ride in one big pack, choosing very carefully the moment to strike out for the finish line. The principle is that riding close behind another rider saves about 30 to 50 per cent energy because the rider in front is doing more work to break into the wind. The faster you are travelling, and the stronger the wind, the more energy you save. So road racing becomes a game of trying to conserve energy by staying out of the wind. Attacking alone in the first kilometre is pointless. Saving your energy then attacking in the last kilometre is a much better plan.

On the track the effect of drafting is even more pronounced. In the team pursuit four riders work together. The first rider breaks through undisturbed air. This creates a wake of disturbed air, effectively creating a lower air speed for each
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