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Preface


If Ernest Hemingway, James Mitchener, Neil Simon, Frank Lloyd Wright, and Pablo Picasso could not get it right the first time, what makes you think that you will?

— Paul Heckel



This is a book about design. Mainly, it is about the design of appliances, structures, buildings, signs, and yes, computers, that exist in both the physical and behavioral sense. That is, there may be something concrete that you can touch, see, and hear. But there is also something that you can actively experience: something that involves dynamics or time; something with behavior that is usually the result of software running on an embedded microprocessor; and something whose design needs to be grounded in the nature of that experience.

The underlying premise of the book is that there are techniques and processes whereby we can put experience front and centre in design. My belief is that the basis for doing so lies in extending the traditional practice of sketching.

So why should we care about any of this?

Hardly a day goes by that we don’t see an announcement for some new product or technology that is going to make our lives easier, solve some or all of our problems, or simply make the world a better place.

However, the reality is that few of these products survive, much less deliver on their typically over-hyped promise. But are we learning from these expensive mistakes? Very little, in my opinion. Rather than rethink the underlying process that brings these products to market, the more common strategy seems to be the old shotgun method; that is, keep blasting away in the hope that one of the pellets will eventually hit the bull’s eye.

Now if this is a problem, and I believe that it is, it shows every indication of getting worse before it gets better. The pundits, such as Weiser (1991) and Dourish (2001), as well as those contributing to Denning … Metcalfe (1997) and Denning (2001), tell us that we are in the midst of a significant transition in the very nature of the products that are going to emerge in the future. Others, such as Forty (1986) and Borgmann (1987) would say that this transition began a long time ago. Both are accurate. The important point to recognize is that whenever it started, the change has reached a tipping point (Gladwell 2000), where we ignore it at our peril if we are in the business of creating new products.

By virtue of their embedded microprocessors, wireless capabilities, identity tagging, and networking, these products are going to be even more difficult to get right than those that we have produced (too often unsuccessfully) in the past. For those of us coming from computer science, these new products are going to be less and less like a repackaging of the basic PC graphical user interface. For industrial designers, they are no longer going to be the mainly passive entities that we have dealt with in the past. (The old chestnut problem of the flashing “12:00” on the VCR is going to look like child’s play compared to what is coming.) For architects, buildings are going to become increasingly active, and reactive, having behaviours that contribute as much to their personalities as do the shapes, materials, and structures that have defined their identity in the past.

And then there is the business side. These new products are going to present a raft of new challenges to the product manager. Finally, company executives are going to have to acquire a better understanding of the pivotal role of design in achieving their business objectives, as well as their own responsibilities in providing the appropriate leadership and environment where innovation can thrive, as opposed to just survive.

On the one hand, the change that confronts us is rooted in the increasingly rich range of behaviours that are associated with the products we are being asked to create. These products will be interactive to an unprecedented degree. Furthermore, the breadth of their form and usage will be orders of magnitude wider than what we have seen with PCs, VCRs, and microwave ovens. Some will be worn or carried. Others will be embedded in the buildings that constitute our homes, schools, businesses, and cars. In ways that we are only starting to even imagine, much less understand, they will reshape who does what, where, when, why, how, with whom, for how much, and for how long.

On the other hand, as suggested by this last sentence, the extended behaviours of these products will be matched, and exceeded, by the expanded range of human behaviour and experience that they enable, encourage, and provoke–both positive and negative.

Some academics, such as Hummels, Djajadiningrat, and Overbeeke (2001), go so far as to say that what we are creating is less a product than a “context for experience.” Another way of saying this is that it is not the physical entity or what is in the box (the material product) that is the true outcome of the design. Rather, it is the behavioural, experiential, and emotional responses that come about as a result of its existence and its use in the real world. Though this may always have been the case, this way of describing things reflects a transition to a different way of thinking, a transition of view-point that I characterize as a shift from object-centred to experience-centred.

And it is not just academics touting the experience-centric line for both products and services. It is also reflected in the titles that we find in the business sections of airport bookstores, such as Priceless: Turning Ordinary Products into Extraordinary Experiences (LaSalle … Britton 2003),Building Great Customer Experiences(Shaw … Ivens 2002) andThe Experience Economy(Pine … Gilmore 1999). However, my favorite way of hitting this particular nail on the head comes from a designer friend, Michael Kasprow, the creative director of Trapeze, a design firm in Toronto:


New labels tend to carry with them the risk of being reduced to a trendy change in language, rather than any significant change in substance. It is one thing to talk about experience design; embracing it in one’s practice is quite another. Expanding the sphere and responsibilities of design to include such experiential concerns carries with it a very real burden—a whole new level of complexity, especially if we factor in the broad range of emerging technologies that are involved. It really requires a rather different mind-set and range of concerns than those that traditionally have driven the practice of design and engineering.

For example, think about the introduction of texting (more properly called Short Messaging Service, or SMS) into mobile phones. The traditional object-centred approach would view SMS as the design of a protocol to enable text messages to be sent between phones, and then its implementation in hardware and software (along with the associated model for billing for the service). Yet that description does not even begin to accurately characterize the real nature of SMS. This is far more accurately reflected by activities such as voting for your favourite performer in American Idol, or flirting with someone across the floor in a dance club. That is SMS, and I don’t believe that you will find anyone involved in its design who would claim that they anticipated, understood, much less considered any of that when they were designing the feature.

This SMS example leads us to yet another dimension in which these emerging products are becoming more complex: increasingly, the technologies that we design are not islands–that is, they are not free-standing or complete in their own right (to the extent that they ever were, but more on that later). Rather, they are social entities. As with people, they have different properties and capacities when viewed as a collective, within a social, and physical context, than they have when they are viewed in isolation, independent of location or context. For example, just as I behave differently when I am alone than I do when with others (among other things, I talk with them, but hopefully not to myself), so it will be with our devices. When they approach other devices, or possibly people, they will become social animals. Just like you and me, their behaviour will vary, depending on whom they are with, in the same way you and I behave differently with family than we do with strangers, business colleagues, or alone.

Success in this emerging world is going to depend on significant change in how we work. Nevertheless, I believe that this change can respect the best of the traditions of the past–that is, it involves change that builds on, rather than replaces, existing skills and practice. It is change that must recognize, acknowledge, and respect the importance and interdependence of the different design, engineering, management, and business disciplines involved. Each is essential, but no single one is sufficient.

As it is with people, so it is with technology. Industry also must learn to reconcile these interdependencies with the idiosyncratic properties–and demands—of the new technologies and types of products that it is trying to bring to market. And to really succeed, these products must be reconciled to the needs and values of the individuals, societies, and cultures to which they are being targeted.

However, today’s reality is that in this equation, the value of design is too often being questioned, and the contributions of the designer are being seen as an expensive luxury. Similarly, in software products, we are seeing the notion of user interface design disappearing as a professional description, too often being replaced by usability engineering, something that is ever more remote from something an industrial designer, for example, would recognize as design.

Against this backdrop is the compelling observation that there may never have been a time when design was more important, and the specific skills of the designer more essential. And yet, with far too few exceptions (such as Sharp, Rogers … Preece 2007 and Moggridge 2006) design as it is currently taught and practiced is better suited for how things have been in the past, rather than meeting the demands for what is coming in the future.

The psychologist Jean Piaget has defined intelligence as the ability of an organism to adapt to a change. The substantial–and largely technology-induced—changes affecting us now are a clear challenge for the design professions to adapt their skills to the redesign of their own practice. This is not only the intelligent response, it is essential if design is to fulfill its potential role in shaping our collective future.


Technology isn’t destiny, no matter how inexorable its evolution may seem; the way its capabilities are used is as much a matter of cultural choice and historical accident as politics is, or fashion. (Waldrop 2001; p.469)



This book is based on the premise that design is a distinct discipline. It involves unique skills that are critical to the molding of these emerging technologies into a form that serves our society, and reflects its values. Far from being a luxury, informed design is essential from the technical, economic, and cultural perspective.

A second key premise is that although design is essential, it is not sufficient. Design is just one—albeit an important one—of the components requisite to the development of successful, appropriate, and responsible products.

But what is the role of the designer? How does design fit in among all the other components of the process? For example, how does design fit in with engineering, marketing, or the corporate plan and executive objectives? If I am an architect, industrial designer, environmental graphic designer, or software developer, what is my role? What skills do I need to cultivate? How can they best be deployed? If I am an educator, what should I be teaching so as to prepare my students for what is coming, rather than how things have been done in the past? If I am an investor, businessperson, or manager who aspires to bring new products to market, how do I staff my teams? What kind of process should I put in place?

These are the types of questions that motivated me to write this book. For over thirteen years, but especially in the past four or five, I have had the pleasure and privilege to work with some of the world’s most outstanding designers, from almost all disciplines. I was a willing student, and they were generous teachers. Having come from a background in the arts (music) and technology (computer science), as well as some experience as an executive of a mid-sized company, I have been lucky. I was in an unusual position to see things from a unique and privileged perspective. My hope is that what I have written here is respectful of those who were my teachers, and worthy of the confidence that they placed in me.

Ultimately, this book is about product design, with an emphasis on products that have dynamic behaviour due to the incorporation of embedded digital technology. It tries to address the topic while looking in a few different directions: outward, to other parts of the overall organization that is trying develop the product; further out, to the users and even culture within which the product is destined; and inward, to the staff, techniques, and methods of the design team itself.

My approach is built largely around case studies and examples, supplemented by a discussion of the underlying issues. Hopefully, along the way, I will shed light on some of the key questions that might help us innovate effectively in this ever more technologically complex environment. What are some of the core skills that one should expect in a modern design team? What should be taught in design programs, and how? What are some of the issues of managing a modern design team compared to engineering?

This is a start. It is a rough sketch. The best that I can hope is that its timeliness will in some way compensate for its broad strokes.

After all, isn’t that what sketching is all about?


Audience

To have the intended impact, this book must address multiple audiences. No matter how well one group performs, it is unlikely that the overall job will be done successfully unless the rest of the organization is working in concert. For this to happen, everyone has to be singing from the same song sheet. In order to help bring this about, I have tried to speak to the following key groups;


User interface designers: people who have primarily a software and/or psychology background, and who have traditionally dealt with things like icons, navigation, menus, search, etc.

Industrial designers: people who largely studied at a design school, and whose specialty is product design.

Related design professionals: people who have studied architecture, environmental graphic design, illustration, film making, etc.; that is, those who make up part of the ever-richer mosaic of the new experience design team.


Software engineers: people who are hard-core computer scientists, who have the responsibility to build shipping code that is robust, maintainable and meets specification.

Usability engineers: people who test and evaluate products during their development in order to ensure that they are fit for human consumption and that there are no unexpected negative surprises for the user.

Product managers: people who typically come from marketing or an MBA type of background, who have to perform like the conductor of an orchestra of disparate instruments.

Executives: the people at the top of organizations who ultimately own responsibility for providing both leadership as well as a physical, intellectual, and organizational ecology in which design and innovation can thrive.



That is a start, at least. I know that I have left off some, but the list is already daunting, if not foolhardy. And, just to make things more complicated, my hope is to write something that speaks to each of these groups, regardless of how you slice the pie among the following categories:


Student

Teacher

Practitioner

Researcher



So although this is not a textbook, it should be of use to teachers and students. It is not a recipe book that you can throw at a product development team and say, “Go and implement this.” But it should help companies understand how to improve their performance.

I have tried to provide examples and ideas that will help all readers in the practice of their day-to-day profession. But what is foremost in my mind is to paint a larger, holistic picture. My overarching goal is to help this diverse cast of characters better understand their role in the larger intertwined performance that constitutes our companies, schools, and practices. In this I have attempted to find a balance between going into sufficient depth in any topic so as to have relevance to the specialist, while still sustaining comprehensibility and interest for others.





Overview

The rest of this book is structured in two parts.

Part I lays the foundation. It talks about the current state of design, as well as much of the underlying belief system that drives my thoughts on experience design. Much of the focus is on software product design. Initially, this may seem remote, or not too relevant to an industrial designer, for example. However, I think it is important for someone from the traditional design professions to understand the state of software design.

There are two reasons for this. First, it will probably remove any lingering delusions that the software industry will come in with some magic bullet and solve all our current problems. The second reason is that there is nothing even vaguely resembling a “design process” in software, at least not in the way that an industrial designer would understand that term.

I realize that this is both a contentious and provocative statement, and in making it I am not trying to denigrate software developers. Rather, the exercise that I am trying to bring about is for them to look more deeply into the skills and practice of design professionals, and compare, contrast, and understand these with their own. Neither design nor engineering is sufficient for the task at hand, and both are essential. What is required is a new relationship involving an adaptation of both skill sets that reflects the demands of the new design challenges.

Part II is about methods. It moves to a more pragmatic realm. It is primarily made up of a number of case studies and examples. If we bump up a level, it is about techniques for bringing design thinking to the design of interactive products and the experiences that they engender. It is also a bit of a history lesson. It is intended to provide some exercises and examples that one can work through in order to help build a base literacy around the problems of designing in this new space. These include problems of process. I have chosen many examples from the prior art. Despite repeatedly talking about “new” problems and “new” design challenges, there is simply not a broad awareness of what has already been done. This is good news. It means that we don’t have to start from scratch, and by building our awareness of the literature, we can proceed from a much better position. To emphasize that what I am advocating is within our reach, I have balanced the examples of past masters with several from young students of today.

We end with a coda. It tries to synthesize some of what we have seen. It is both a summary as well as an essay around the implications of what we have discussed. This section will be of aid not only to the student and practitioner, but to the educator, the manager, companies developing new products, and even governmental policymakers.

Finally, in addition to the book itself, there is a web page containing supplementary material (www.mkp.com/sketching). Perhaps the most important of this is the collection of video clips that are referenced throughout the text. Given that we are dealing with experiences that have a strong temporal component, these really help bring much of the material to life.

Overall, my goals are probably overly ambitious. But after all, aren’t designers supposed to be dreamers?
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Author’s Note

In some ways, compromise can be defined as annoying everyone equally. So, if you are annoyed by some of the decisions that I have taken in writing this book, take solace in the fact that I have done my best to make sure that you aren’t alone.

On the one hand, I have tried to write in an informal and approachable style. Simply put, a large part of the audience that I am trying to address, and think critical to address, are not interested in reading a deep academic tome. That is just how it is, and I am a pragmatist. On the other hand, I have worked very hard to ensure that there is solid scholarship behind what I write. The challenge is to figure out how to balance these two things.

For one group of readers, my casual style may be off-putting. For the other, my embedding of citations in the text will be unfamiliar, and disrupt the flow of their reading. But despite some strong suggestions to the contrary, I have chosen to keep the references in. Besides just wanting to remind the reader that this is not all coming off the top of my head, I believe that after very few pages, the references will fade into the background for those readers who want to ignore them, while being invaluable for those who don’t. As I said, it is a compromise.

Note: Photos without credit are the work of the author.

Finally, throughout the book the reader will encounter relatively brief sections that are broken out from the main text. These fall into three categories: extended quotes or thoughts of others, points of my own that I want to emphasize, and sidebars (that is, side stories that relate to or amplify the adjacent text). I have used the following conventions to distinguish these:


• Quotes and thoughts of others are indented and in small type

• Points of my own are indented and in bold

• Sidebars are hi-lighted with yellow background



I hope this helps. Thanks for your patience.
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Part I

Design as Dreamcatcher






Design for the Wild


No Risk is the Highest Risk

—Aaron Wildavsky



I want to start with a story.

I have a good friend named Saul Greenberg. He is a professor at the University of Calgary, and one of the world’s leading researchers in the area of human-computer interaction.

It is through that profession that we met. We collaborated on a book (Baecker, Grudin, Bux-ton … Greenberg 1995), and met at conferences. But it was our mutual passion for mountains and the outdoors that cemented our relationship.

I have been told on occasion that I am extremely competitive. Confessing this will hopefully give all the more weight to my public acknowledgment that Saul is a far more experienced mountaineer than I am. I love the time that we have spent in the mountains, not just because I love mountains, or because he is great company. Saul is also a great and generous teacher and someone whom I could, and frequently do, trust with my life.

A couple of years ago, Saul almost lost his life. He was skiing with his wife, Judy, and three other friends. They were, essentially, in their backyard, behind Canmore Alberta. It was spring, conditions were great, and they were in terrain that they knew extremely well. And yet, Saul was caught in an avalanche and buried under almost two metres of snow.

In many ways, this book is about why Saul is alive today and why I still have the pleasure of climbing and skiing with him—frequently in terrain not unlike where he was caught.

So, given how lethal avalanches are, why is Saul still alive? The simple answer is that Judy dug him out before he suffocated.

However, if you have any experience with such things, you will know that nothing is that simple. For example, why weren’t Judy and the others also swept up by the slide?

Let me answer that question. To minimize the likelihood of this happening, the normal procedure whenever traversing avalanche terrain is to spread out. If the risk is perceived to demand it, you go one-by-one, and in either case, you always try to have lookouts. These people remain in a safe position, spotting the location of the person(s) doing the traverse. That way, there is someone who knows where the victims were last seen in the event that something happens.

Although the avalanche risk on this particular day was considerable, they had been skiing terrain far more severe, so they deemed the lesser precaution of spreading out as adequate for this slope. As it turned out, this was a bad call. They had not spread out far enough so two others in the party also got caught. One was buried up to her shoulders. The other, Shane, ended up on the surface. Saul was the only one completely buried.

The people caught were the inner three of the five. Judy, at the front, had traversed the slope safely, and was playing the role of lookout from lower down. The last person in the party, Steve, had held back, and was spotting from above.

Therefore, when the slide occurred, Steve and Judy were well positioned, organizationally as well as physically, to do what was required. Normally, if there are enough people, one of the lookouts will stay in a safe spot. This is a safety precaution in the (all too frequent) event that a second slide catches the would-be rescuers. In this case, because they were the only two not caught, and given their assessment of the risk, both lookouts went to the aid of those caught.

Steve, who was higher, checked up on Shane (who was okay), and then immediately went to his wife. He freed her arms, and made sure her head was above the snow. He then went down to where Saul was buried. (This is a form of triage that you do, making sure the most visible people are clear just to the point that they are safe, and then go for the longer or deeper burials.)

Judy went directly to the spot where she had last seen Saul. What she did not do is immediately start digging, since the chance of her finding him based on that would be almost nil. Among other things, the slide would have likely carried him from where she last saw him. Furthermore, even if she guessed approximately where he might be, she would not be able to dig around looking for him. No matter how powdery soft the snow was before the avalanche, the heat generated by friction during the slide would melt it, and when it stopped, it would freeze to a consistency most resembling concrete. It is difficult enough to dig one hole—digging holes as a search strategy is an exercise in futility, almost certainly with death as a consequence.

In order to pinpoint Saul’s location, Judy used her avalanche transceiver. In computerese, this is a wireless collaborative PDA with a multimedia (audio/visual) user interface, such as the one shown in Figure 4. Using this, she walked a particular pattern on the snow, employing the loud-ness of a ping (determined by the strength of a signal from Saul’s transceiver) to guide her closer and closer to a spot above where he was buried.

When the transceiver search has indicated the likely burial point, normally the next step is to pinpoint the exact location using an avalanche probe. Illustrated in Figure 5, these look like three- to four- metre long skinny tent poles. You push them down into the snow, in a regular pattern, in the area indicated by your beacon. When the victim is felt you then start to dig.

In this case, Judy took a calculated risk, and skipped the probe step. She started to dig immediately at the location indicated by her transceiver. This was when Steve arrived. Having verified that she had not confirmed the exact location with her probe, he asked if he should do so. She said no, stating that her visual tracking followed by the transceiver search left her reasonably confident that she was in the right spot. However, she had to dig so deep that this confidence was starting to waver just before she got to Saul.

So let’s focus on Saul. What did he do once he realized his situation? The first thing he tried was to ski out of it. This is generally difficult; avalanches can travel at up to 200 km/hr. (For most of us, 40 km/hr is skiing really fast.) In this case, the combination of the conditions and Saul’s technique enabled him to ski down with the slide. The problem was at the base of the slope, where it immediately rose to a knoll, thereby creating a kind of trough. This is what we call a feature trap. It not only trapped Saul at the bottom of the slope, it also provided a natural basin to collect the avalanching snow. (It was also why Judy felt comfortable skipping the probe step. She had been on the top of the knoll, and knew that since Saul was at the bottom when buried, he was not going to be carried further downhill.)
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Figure 3: Spreading Out in Avalanche Terrain
When traveling in terrain where there is avalanche risk, you spread out so that if there is an avalanche, you minimize the number of people caught in it. Someone always watches from a safe position (in this case it is the photographer) in order to spot where people are, in the event of a problem.

Photo: Pat Morrow





[image: image]
Figure 4: An Avalanche Transceiver
A transceiver is worn under your outer layer of clothing in order to minimize the risk of it being torn off by the force of an avalanche. The harness is a fundamental part of the design. The device works in one of two modes: transmit or receive. The default is that they are always in transmit mode. That is, normally, all of them should be transmitting a signal that can be picked up as an audible “ping” by a receiver. You want this as a default if you are buried, because the last thing that you want when caught by an avalanche is to be fumbling around with your transceiver. Snapping the waist strap into the device, which you have to do to wear it (left photo), automatically sets the device in the correct mode. That same connector has a fast-release mechanism. If someone is buried, the survivors undo the snap, and they are automatically in receive or search mode (right photo). Note that the device still is secured to the wearer by the yellow strap, in the event that the rescuers are hit by a secondary avalanche. All controls of the transceiver can be operated while wearing gloves (although I am not doing so in these photos).

Photos: Liz Russ
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Figure 5: An Avalanche Probe
The probe is like a long thin tent pole. It is light, and collapses for easy portability (left photo). It has a cable running through the centre of the poles that enables it to be assembled very quickly. When assembled (right photo), it is pushed down into the avalanche debris, enabling the rescuer to probe for the victim.
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Figure 6: An Avalanche Shovel
An avalanche shovel appears to be just a conventional shovel. However, it has a few conflicting constraints on its design. First, it must be compact and light, since you need to carry it in your pack. On the other hand, it needs to have a blade strong enough to penetrate the very hard consolidated snow encountered in avalanche debris, and be large enough to let you dig quickly and efficiently.



As the river of snow started to slow down and cover him, Saul did the most important thing in terms of staying alive: he cupped his hand over his nose, and mouth, making sure that he kept an air space within which he could breathe.

Once buried, he went very Zen, and purged every effort to struggle or rescue himself. Struggle and fight is what you do on top of the snow. Underneath, you must wait. And wait. And have faith in your partners, their training, and everyone’s gear.

In Saul’s case, this trust was well placed. Judy found him. The total time from the slide to rescue was about 10 minutes. That was good—after 20 minutes, he probably would have been dead.


What Saved Saul?

Is Saul happy to be alive? Without a doubt, yes. Is he lucky to be alive? I don’t think so.

Sure, there was some luck involved in what happened, both good and bad. But the final outcome was far more than luck. What saved him began well before they ever set out that day. It was a combination of on-the-spot problem-solving and performance, along with a combination of training, procedure, and equipment. Furthermore, I would argue that the answer transcends any single one of these factors. Even though each part was essential, on both the human and the technological level, neither was sufficient on its own. The tools shown in the preceding photos, for example, would have been useless had they not existed in a larger ecosystem. What is especially significant is that the system worked despite the fact that they did not exactly follow the prescribed procedure; it was sufficiently robust to be adapted to the local circumstances by appropriately skilled practitioners.

As it was in the story, so it is for almost all the tools that we might design. Consequently, any design methodology that does not take full account of the relevant ecosystem can have serious consequences.

As technology becomes more and more pervasive, it is finding itself in increasingly diverse and specialized contexts. The technologies that we design do not, and never will, exist in a vacuum. In any meaningful sense, they only have meaning, or relevance, in a social and physical context. And increasingly, that social context is with respect to other devices as well as people. (For a trivial example of what I mean by this, just think where Saul would be right now if he had been the only one with a transceiver. Not to put too fine a point on it, the answer would be the same no matter how well that transceiver worked.) As much as people, technologies need to be thought of as social beings, and in a social context.




Wild Cognition

Let’s return to Saul. What fills me with wonder in this story is that none of the participants had ever been in that situation before. They had no indication in advance that this would happen, when, how, or to whom. And yet, they executed brilliantly, even given the added strain that the victim was the spouse of one of the rescuers.


In short, it is a wonderful and extreme example of a self-organizing system, and what Hutchins (1995) has called cognition in the wild.

Hutchins is a psychologist and a professor at the University of California in San Diego. He is passionate about two things: cognitive science and open-ocean sailboat racing. His book,Cognition in the Wild, is a study that combines these two passions. It is a detailed look at how navigators on naval vessels do their work. It is an analysis of how cognition is distributed among the group, and in particular, how it is tightly coupled to, and embedded in, the physical and cultural ecology within which the activity takes place.

Stated differently, Hutchins argues that the cognitive activity is embodied within the location of the activity and the tools used, as well as the navigators themselves.

By tracing the history of navigation and of the associated tools, Hutchins shows how different contexts demand different solutions. He makes one especially insightful observation. He argues that tools often don’t so much enhance our ability to do a particular task, such as trigonometry (something that is fundamental to navigation); rather, more often than not they recast the problem in a different representation that simply side-steps the need for that task to be done.

That is, rather than being seen as a better calculator, or some prosthesis to enhance our speed or accuracy at doing a particular calculation, the tool is often better understood as a notational or representational device. We can think about this in the perspective of those old adages that we learned in Philosophy 101:


Notation is a tool of thought.

A problem properly represented is largely solved.



What Hutchins reinforces is that notational or representational systems are not restricted to things that we draw or write. Rather, physical devices can have the same impact on the representation of a problem—such as navigation—as the zero and decimal had in facilitating our ability to do multiplication and division, compared with doing them using Roman numerals (and keep in mind that multiplication and division were difficult in ancient times, even if you were an expert in Roman numeral calculations).

However, the representational power of the tool is meaningful only within the larger social and physical context within which it is situated.

One example of this—one that sticks to Hutchins’ theme of navigation—was introduced to me by my friend, the industrial designer Alistair Hamilton. If we want to talk about design in the wild, then this is about as wild as it gets.

Let’s go to the arctic.
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Figure 8: Navigating the Coast of Greenland



Two navigational aids for paddling along the coast of Greenland are shown. The first is the map as it would appear on your computer, the second is what would appear on your mobile phone.
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Figure 9: A Difference That You Can Feel
These are 3D wooden maps carved by the Ammassalik of east Greenland. The larger one shows the coastline, including fjords, mountains, and places where one can portage and land a kayak. The thinner lower map represents a sequence of offshore islands. Such maps can be used inside mittens, thereby keeping the hands warm; they float if they fall in the water; they will withstand a 10 metre drop test; and there is no battery to go dead at a crucial moment. Credit: Greenland National Museum and Archives, Nuuk. See also woodward and Lewis, 1998, p.167-169.




Imagine that you were kayaking along the coast of Greenland, and needed a chart to find your way. You might have a paper chart, but you will probably have trouble unfolding it with your mittens on, and in any case, it will probably get soaked in the process and become unreadable. From the urban perspective, an alternative solution might be to go to your PC and use a mapping program on the Internet. If you did so, you might see something like what is shown in Figure 8. However, there is a minor problem here, too. You don’t have your PC with you in the arctic, much less in your kayak. We all know about Internet-enabled cell phones and PDAs—they might provide another alternative. Why not jump on the Internet using your cell phone, and get the map that way? If you were successful, you might even get something like the figure.

But here is the problem. You probably can’t get cellular service where you are in your kayak. And even if you can, your battery is probably dead because it is so cold. Or, your phone won’t work because it is wet. Even if your mobile phone does work, and you have service, you probably can’t operate it because you can’t do so without taking your mittens off, and it is too cold to do so.

Now let’s look at a third approach, one that the Inuit have used. It is the solution shown in Figure 9. This shows two tactile maps of the coastline, carved out of wood. They can be carried inside your mittens, so your hands stay warm. They have infinite battery life, and can be read, even in the six months of the year that it is dark. And, if they are accidentally dropped into the water, they float. What you and I might see as a stick, for the Inuit can be an elegant design solution that is appropriate for their particular environment. These are a wonderful example of “design for the wild,” and like the avalanche beacons that helped save Saul, one that could mean the difference between life and death.

What this example reinforces is my thesis that in order to design a tool, we must make our best efforts to understand the larger social and physical context within which it is intended to function.

Hutchins refers to such situated activities as “in the wild” in order to distinguish their real-world embodiment from some abstract laboratory manifestation that is as idealized as it is unrealistic.

I call the process that expressly takes these types of considerations into account “design for the wild.” To do this effectively, we ideally need to be able to experience our designs in the wild during the early stages of the process. Failing that, we have to do the next best thing, whatever that might be. Implicit in this is the following belief of mine:

The only way to engineer the future tomorrow is to have lived in it yesterday.

To adequately take the social and physical context into account in pursuing a design, we must experience some manifestation of it in those contexts (the wild) while still in the design cycle—the earlier the better.

I realize this is perhaps superficial “hand waving.” But please, read on and see how I explain my case. The key point at this stage is this: I believe that we are at an important juncture in the history of design, where taking “the wild” into consideration will be fundamental to success.





Moving to a Solution

Architecture, industrial design, and environmental graphic design are all in a period of transition. This is a result of microelectronics and telecommunications technologies being incorporated into their designs. Likewise, the nature of software applications is being transformed by virtue of their being embedded into devices that have broken away from the anchor of the stationary PC, where their user interface and user experience is as much a part of the physical device and context as the software.

These trends create great opportunities, but also significant challenges as to how we develop products. Our approaches to designing even today’s software and technology-based products are already broken. Without a change in approach, these problems will be multiplied many times over if we try to apply today’s inadequate process to the products of tomorrow. The stakes, from both a cultural and economic perspective, are high. In the larger sense, the results of all of this will largely be determined by the design decisions that we make in the coming years. How I approach this challenge personally has been shaped largely by one of my favourite historians of technology, Melvin Kransberg, and in particular, by his first law:

Technology is neither good nor bad; nor is it neutral. (Kranzberg 1986)

What this says is that whenever we introduce a product into the market and our society, it will have an impact—positive or negative. I have a corollary to Kransberg’s First Law. It is:

Without informed design, technology is more likely to be bad than good.

Once acknowledged, Kransberg’s “law”—and my corollary—imply that before introducing any new technology, we must make our best effort to inform its design such that the balance is more weighted on the positive than the negative. This is simply responsible design.

Yet, there is currently a general lack of informed design, and I believe our traditional methodologies are not up to the task of changing this situation. However, understanding how to take the larger ecological, contextual, and experiential aspects of “the wild” into account is a good start. Developing such a process may well provide the means to break out of the status quo. It is toward achieving this end that this book is devoted.

But is the status quo so bad?

I guess that depends on your perspective. Too much of user interface and interaction design, for example, are still rooted in the conventional notions of the PC, browsers, the Web, and the graphical user interface. I view this in terms of what I call The Rip Van Winkle Hypothesis. (For those unfamiliar with the story, it appeared in 1819-1820, in a serialized book called,The Sketchbook of Geoffry Crayon, Gent, written by the American author Washington Irving. It is one of the first and best-known American short stories. It is about a man who goes to sleep sometime before 1775 and wakes up 20 years later, having missed the entire American Revolutionary War.) So, in honour of Rip, my hypothesis goes as follows:


If Rip Van Winkle woke up today, having fallen asleep in 1984, already possessing a driver’s license, and knowing how to use a Xerox Star or Macintosh computer, he would be just as able to use today’s personal computers as drive today’s cars.

Sure, the computers and cars would be faster, smoother, and more refined than when he last used them, but the essential conceptual model and operating principles would be as he remembered them.

Some might say, “So what? PCs and conventional models of computation are obsolete anyhow, replaced by things such as the cell phone. Consequently this is a nonissue.” To them I would reply, “Have you looked at a modern cell phone? It is becoming more like a PC every day, with all the problems and repeating all the mistakes.” I would like to move beyond the constraints of the conventional PC model as much as anyone. I just don’t believe that a simple change in form factor is going to bring that about.

Conversely, others will argue that the stability of the GUI design is a good thing, that it reflects the power and benefits of consistency, and (in terms of computers) the significance of the design. Now don’t get me wrong. I think that the graphical user interface was a great idea. But I am also equally certain that the originators (such as Johnson, Roberts, Verplank, Smith, Irby, Beard … Mackey 1989) would agree that regardless of how good it was, it was not the final word. Simply stated, user interface design in 1982 was nowhere near as mature (and therefore worthy of standardization) as the design of the automobile.

In terms of stifling innovation, good ideas are far more dangerous than bad ones. They take hold, assume momentum, and therefore result in inertia. Consequently, they are hard to displace, even when they are well past their prime.

It is, nevertheless, not simply the lack of innovation in user interface design that concerns me; it is more the state of the process of developing new interactive products.








Case Study: Apple, Design, and Business


You can’t depend on your eyes when your imagination is out of focus.

—Mark Twain



On December 20, 1996, Apple Computer announced their intention to purchase NeXT Computer. The deal closed on February 4, 1997, at a price of $427 million. With this acquisition, Apple got at least two things. First, they got a technology that could serve as the foundation for their next generation operating system. Second, they got Steve Jobs, who was thereby repatriated with the company that he had cofounded.

At the time, Apple was in trouble. Its market share was falling, and its share price was hovering around a 12-year low. There was little to convince investors or customers that the company possessed any of the innovative vision that had characterized its glory days. Things came to a head when the second-quarter results came in. Apple had lost $708 million. On July 9, CEO Gil Amelio, who had engineered the NeXT purchase, was gone, and Jobs’ role as a special advisor to the executives and the board took on a new importance.

On September 16, Jobs was named interim CEO. The question on the minds of the press, the market, competitors, and customers was this: Can Jobs bring back some of the magic that had created Apple’s success in the first place?

Looking back with today’s eyes, we know that the answer was yes. This was certainly not clear at the time, but like so many things, it is not the answer that is important. Rather, it is the path followed to get there. Therein lies the purpose of telling this story. That, and a desire to use a real-world example to illustrate the codependence and intertwining relationship among business objectives and management, industrial design, software, marketing, luck, and skill.

On his second day on the job—not the second month or second week, but the second day—Jobs held a meeting at Apple’s Cupertino headquarters. It was with six of the top analysts and journalists that covered the company (Chmielewski 2004). His purpose was simple: to explain to them how he was going to turn Apple around. As described to me by one of the analysts present at the meeting:

He specifically emphasized getting back to meeting the needs of their core customers and said that Apple had lost ground in the market because they were trying to be everything to everybody instead of focusing on the real needs of their customers. He also pointed out that Apple had broken new ground with the original Mac OS and hardware designs and that he would now make industrial design a key part of Apple’s strategy going forward. (Tim Bajarin, personal communication)
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Figure 10: The Original iMac
Announced in May 1998, and shipped in August of that year, Steve Jobs had said that industrial design was key to his strategy for turning Apple around, and this was the first of many products that turned those words into reality.



The analysts were intrigued, but not completely sold. However, knowing Jobs, they were perhaps more willing to give him the benefit of the doubt than they may have been with most others who might say the same thing. Tim Bajarin describes his impressions on leaving the meeting like this:


On the way out of the meeting, I remember us discussing the idea of design as a key issue for saving Apple. I can’t remember the reaction of the others, but I know that my first impression was that Apple had so many problems that I could not see how industrial design needed to be a key part of his strategy to save Apple.

I also was concerned that given Apple’s serious financial condition, whatever he was going to do needed to be rock solid and make an impact quickly. But, I also remember telling the people I was with that you can never under estimate Steve Jobs and that if anybody can save Apple, it would be Jobs. (Tim Bajarin, personal communication)



It didn’t take long for Jobs to begin to deliver on his strategy. His first real salvo was fired on May 7, 1998, when the first iMac was announced. From a design and business perspective, this machine, illustrated in Figure 10, had almost as much impact as did the original Macintosh in 1984. Like the original Mac, the iMac integrated the computer and the monitor into a single highly styled package. But the most distinctive aspect of the design language of the iMac was the translucent “Bondi Blue” plastic of the case.

This machine began to ship in August 1998, and was an immediate success in the marketplace. Apple was hot again, and it was primarily the industrial design of this machine that made it so. There is little doubt that it was the key catalyst to the ensuing turnaround in Apple’s fortunes. But it was just the start.
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Figure 11: iMac Product Timeline
Key product introductions and events re-lating to the launch of the iMac are shown along a timeline, along with a plot of the daily close price of price of Apple’s stock from July 1, 1996 to June 31, 2005 adjusted for dividends and splits. Note that the iPod needs to be taken into account in the rise in the share price from 2003 on. Stock information source: Yahoo! Finance



In early 1999 the iMac was followed up by versions that expanded the palette of available colours to include blueberry, strawberry, lime, tangerine, and grape. These preserved the translucency of the original iMac, and helped consolidate the design language that was to characterize the product family. These were machines that looked like nothing else in the market and made a clear statement that Apple was different.

Here are eight points that I think are particularly relevant in the story of the iMac—equally relevant to the business manager, industrial designer, teacher, or user interface designer:

1. Design saved Apple. This is redundant, but I think that it is important enough to reiterate, especially in light of what follows. One way that I have tried to capture this is in the graph shown in Figure 11. It plots the company’s share price (adjusted for dividends and splits), along with some key product launches, from the time of Steve Jobs’ return until mid 2005. The first thing to note is that the share price did not start to climb until the launch of the initial iMac. At the other end of the timeline, one has to remember that I have shown just the iMac, not the iPod, so not all the later activity can be attributed to the computer side of Apple’s business (but more on the iPod later).

2. The design innovation was done with the existing team.The core of the team that designed the products that revitalized Apple, from the original iMac to the iPod, were already at Apple before Jobs returned. That is to say, the company was largely saved by existing talent. For example, Jonathan Ive, VP of Industrial Design at Apple, and who has been the lead designer on all these products, joined Apple back in 1992, when John Sculley was CEO. He was there when Michael Spindler had that position, and he was there through Gil Amelio’s tenure as well. That is, one of the prime talents that helped save the company was in its employ through the full period of its slide to near oblivion!

3. Executive vision was critical to success.The lesson from the previous point is that it does not matter if you already have the talent to save your company among your current employees. If you do not have the vision, will, and power at the highest level, then that talent is almost certain to remain as wasted as it is frustrated.

4. Momentum was sustained and rapid.Despite its success, the iMac alone did not save the company. It simply revived it. What saved Apple was that the company repeatedly did to the iMac what the iMac did to its predecessors. As illustrated in Figure 11 (which shows only about half of the new computer products introduced during the period covered), the innovation was constant and rapid, and the design language of the products kept changing and developing. It ranged from the candy-coloured translucency of the original iMac, to the minimalist form of the Power Mac G4 Cube, to the iMac G4, to the iPod-inspired iMac G5.

5. There were failures.Steve Jobs is the prime example that demonstrates my thesis: Your failures are all but forgotten as long as you also have great success. Set aside the fact that Jobs got removed from Apple in 1984, and that NeXT was a failure (although, selling the company for $427 million is my kind of failure). Even after he came back to Apple, during this period where design reigned supreme, Jobs took some serious missteps.

One misstep was actually part of his initial success, the first iMac. The Achilles heel of the product was its hockey-puck shaped mouse, illustrated in Figure 12. The key problem with the mouse was its uniform circular shape. It looked beautiful, and was in keeping with the rest of the computer. However, the regularity of its circular shape provided no affordances, or tactile cues, that let you know its orientation when you grabbed it. Hence, as likely or not, when you moved your hand one way, the cursor on the screen went another. The design was rapidly replaced, and there was no long-term negative impact on either the product or the company.

This was not the case with his next major failure of design, the Power Mac G4 Cube, which was announced in July of 2000.

The G4 Cube, illustrated in Figure 13, might be the most beautiful computer ever built. To steal a word from Jobs, it was “insanely” stunning. Its styling was something that you would expect to see inside of Architectural Digest, or in New York’s Museum of Modern Art (in whose collection it actually does exist—see Antonelli 2003). The only problem was, it was too beautiful for the real world of everyday use. If you put it on your desk, by contrast, your desk looked hopelessly messy. And as soon as you connected wires to it (and there were lots of them), it looked like hell, because of the contrast between its clean symmetrical form and the chaos inherent in the multiple cables. But the problems were worse than that. The early versions had material problems that caused hairline cracks to appear, which marred its surface. And the same convection cooling system that made it so quiet also led to frequent overheating, since the flat surface on the top, where the hot air escaped, also afforded a convenient place to put things like papers or books, thereby blocking the hot air escape vent.
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Figure 12: The Hockey-Puck Mouse for the Original iMac

The original mouse for the first iMac was in the form of a hockey puck with its edges rounded. It looked great but that didn’t carry across into its usability.
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Figure 13: The Power Mac G4 Cube

One of the most beautiful computers ever produced. However, it is also one that was more successful as a piece of sculpture than as a viable design for the home or workplace. It was withdrawn, but not before its disappointing performance in the marketplace brought about a steep fall in the company’s share price.



Coupled with issues around price and performance, the problems with this product were not so easily glossed over as those with the iMac mouse. As Figure 11 clearly shows, its launch was followed by a significant collapse in the share price, a drop that was to last until 2004. (However, it would be unfair to blame the drop in Apple’s share price just on the G4 Cube, since its launch was just four months after the March 10, 2000 bursting of the dot-com bubble.)

6. The failures were key to success.I believe that if Jobs had played it safe, and not risked periodic failure, he never would have succeeded the way that he did. My rule here is this: In the long term, safe is far more dangerous than risk. That is not to say that we should be reckless or make uninformed decisions. To the contrary Risk can be mitigated by having the right tools, the right training and technique, the right fitness, and the right partners. But it can’t be eliminated. Things will not always go right, and you have to factor that into your plan—not as an error, but as a valuable (and expensive) “learning experience.” Jobs and Apple had to fail (but not always) in order to succeed.

7 The design that led to success was largely in the realm of styling, bordering on the superficial.What I find most interesting about the use of design in Apple’s computers since 1998 is that virtually all the changes were, as I describe it, on the front side of the glass. That is to say, the impact would have been essentially identical even if there had been no changes in the software system and applications that ran behind the glass of the monitor. They had to do with external appearance rather than internal look, feel, or behaviour They certainly didn’t redefine computing or how we interact with computers. Rather, they simply redefined what the computer looked like—-the styling—which is important but nevertheless, superficial. Be clear, I don’t mean this in a pejorative sense. The style of these machines gave them character that clearly resonated with people, and helped reshape their perception of what a computer might be for. But underlying these systems was the old familiar graphical user interface (GUI), with perhaps a bit of an updating in graphical style.

8. There was almost no interaction between industrial design and user interface design. Personal computers and GUIs were essentially mature technologies at the end of their fundamental innovation cycle. Hence, the industrial designers knew that if there was a mouse, keyboard, and display, then the user interface (UI) could be supported. Likewise, the UI designers knew that their systems could, and must, run equally well on any of the company’s platforms, regardless of industrial design.

Not only could the industrial design and interface design teams work independently, Jobs actively discouraged communication or collaboration between them—with one exception. In order to provide the illusion of hardware/software integration, the industrial design team designed the default desktop pictures for each revision of the iMac (however, as of Mac OS X, the UI team “owned” the desktop picture).

In many ways, this represents a success story. At least as far as it goes. But how far is that? How much of the preceding can, and should, be adopted or emulated by other companies?

I think that the story speaks very favourably in terms of the role that design can play in affecting a company’s fortunes. I think that it also emphasizes the importance of the role of executive management and vision in creating an environment where design can succeed. In fact, the challenges we have demand a very different approach to product design management than that outlined in the last two points. Briefly stated, it is going to be ever harder to separate the software aspects of the user interface from the physical aspects—that is, the part done by user interface designers that normally would be done by industrial design. There cannot just be an appearance of collaboration. Holistic design, which truly integrates both of these aspects of the design, must be there in fact.


Take 2: The Apple iPod

In order to explore this issue further, let’s extend our Apple case study a bit further by looking at the evolution of the iPod.

Actually, I want to discuss the iPod for another reason as well. Sometime around February 2005 I got a call from a friend who is lead designer at a company whose products I love and use with delight. To place the chronology of the call in context, this was right after “iPod Christmas.” That is, the Christmas when it seems that every store in North America was sold out of iPods (I bought four).
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Figure 14 The First Generation iPod
The first iPod was introduced in October, 2001. If you got an iPod in the past year or two, a nice exercise that will help reinforce some of what we will discuss later is to compare your iPod to this one. Notice that there are significant differences, yet they are both clearly iPods.

Photo: Apple Computer Inc.



Here is the gist of what he said.

Bill, I am at a loss. I just got out of a meeting with the president of the company [significantly, not a designer or anyone with a design background]. He said that what they wanted design to do was to come up with an iPod, and I don’t even know where to begin in terms of responding. You have to help me.

Now of course, the request was not to make an iPod per se. Rather, it was to make a product that was to their traditional product line what the iPod was to Apple’s. And, of course, dazzled by the success of the iPod, the president also wanted his “iPod” to perform as well in the marketplace as Apple’s did for them.

I understood my friend’s problem. But I wasn’t that surprised by what he recounted, and suspect that a variation of his president’s request was heard in more than a few companies around that time. So how to respond? The one thing that my friend couldn’t say was no. That would be an undesirable (and unnecessary) career-limiting move.

But more importantly, the president’s request was both reasonable and the right thing to ask for. Why shouldn’t executives want to have their company create breakthrough products that generate great returns? By the same token, why wouldn’t any designer worth their salt leap at the chance to work on such a project? Look at Jonathan Ive. His life went from frustration bordering on misery to every designer’s dream when Jobs gave him and his team the chance to do the iMac and the iPod.

But none of this helps the immediate situation between my designer friend and the company president. The objective was (ideally, at least) desirable to both, but something was fundamentally broken, as it is in most companies that I have had any contact with. The problem as I saw it was a total disconnect on the president’s side in terms of his having any understanding of what it actually took to create “iPod the physical MP3 player” much less “iPod the phenomenon.” And, to be fair, there was probably some disconnect on the design team’s side too, around some of the issues and concerns of the company’s executive management.

My advice to my friend was to arrange a conversation with the president and try and come to a common understanding of what his request implied to the business. And if the iPod was going to be the model, then the conversation needed to be framed around an analysis of the history of its development, in the broader sense Without that, I just didn’t see how anyone could make any informed or meaningful decisions.

What follows is an expanded version of what I gave him to help support that conversation.

To begin with, an operational understanding of the iPod story hinges on appreciating the difference between when the iPod was introduced versus when it reached its tipping point (Gladwell 2000)—that is, distinguishing when it was launched from when it became a major public phenomenon. The former was in October 2001. The latter—which is likely where the executive’s knowledge began—was in the second half of 2004.

A lot happened in the interim that was significant to an understanding of the eventual success of the product. In order to try and provide a quick snapshot of this, I created an early version of the graphic seen in Figure 15, and then sent it to my friend.


[image: image]
Figure 15 What it Took to Make the iPod an “Instant” Success

Key product introductions and events in the life of the iPod are shown along a timeline. Superimposed is a plot of the daily close price of Apple’s stock from September 4, 2001 to June 13,2005 adjusted for dividends and splits.

Stock information source: Yahoo! Finance





[image: image]
Figure 16 Apple Share Price and iPod Revenue and Volume

Apple’s adjusted closing share price from Q4 2002 to Q3 2005 (the red line) is plotted over top of iPod unit sales and revenue for the same quarters.

Share price: Yahoo! Revenue and sales volume data: Apple Computer financial statements.



Later, in order to get a better sense of the performance of the iPod, I created a second graphic that shows, quarter-by-quarter, the sales volume and revenue generated by the iPod, with Apple’s share price superimposed (see Figure 16).

Let me highlight what I think are some of the key points to note about the life of the iPod, most of which are in the figures.

1. It took three years for the iPod to become an “overnight success.” In fact, it took even longer, since the time line starts when the product was launched, not when the project began.

2. The iPod was not the first product in this space.The Sony TPS-L2 Walkman was introduced in 1979. The first portable MP-3 player, the Eiger Labs MPMan F10, was introduced in the United States in the summer of 1998, and was soon followed by the better-known Diamond Rio PMP300. The first portable MP-3 player to use a hard disk, rather than flash memory, was developed by Compaq Research in 1998 (three years before the release of the iPod!). The Personal Jukebox PJB-100 had a 6 GB disk, and was commercialized by a Korean company called HanGo Electronics Co. It was first shown in the United States at COMDEX in November 1999. Other hard-disk-based devices also preceded the iPod, including the Nomad, released by Creative Labs in 2000.

3. Apple was its own strongest competitorEven though they were not first to offer a disk-based MP-3 player, once they entered the market, their pace of introducing new products and services left little space for competitors to grab market share.

4. Apple arguably had the best-designed product, but that is a relative thing. The iPod gets a lot of press due to its design and especially its usability. It is important to recognize that this is a relative thing. Despite the positive press, even the current model has serious usability problems. It is just that the competition does too. There has always been, and likely always will be, significant room for improvement.

5. Style and fashion are really important.This is obvious to people from consumer products or haute couture. But it is not so well appreciated in the high-tech sector. What is especially worth noting is how the appeal of styling can be used to overshadow a product’s weaknesses. For example, each generation of the iPod had its design problems, but these were more than compensated for by the iPod’s strengths as a fashion item. The designer Jonas Löwgren calls this the iPod’s “jewelry aspect.” The thing to bear in mind in leaning too hard on this aspect of design is that fashion can be very fickle, and can cut both ways.

6. It took four generations of the basic iPod before it “tipped.”Evidence to support Point 4 can be seen in the fact that Apple itself made repeated and significant improvements to their product. And by this, I do not mean just adding bigger disks or adding PC compatibility. Their changes affected the most iconic aspects of the iPod’s design, namely the user interface and the scroll wheel. (See the accompanying sidebar, Revision While Maintaining the Basic Design Language.)The first and fourth generation iPods are clearly of the same family, but by comparison to today’s model, the first one feels almost clunky and coarse—a very different sensation than what it provoked when it first came out.

7. The success of the iPod depended on a much larger ecosystem.There were a number of key steps in establishing the product and the brand. The saturation ad campaign featuring the black silhouettes on pastel backgrounds was just one example of how the creativity of the marketing has to match that of the product. This campaign was so distinguishable from anything else that you could put a silhouette of Bill Gates holding an X-Box on that background and it would still say “iPod,” not Microsoft.

Likewise, a critical part of Apple’s success was in their parallel initiative with iTunes and the associated music store. Again, however, the success here is not just in recognizing the need for the software or its design (which I think has real problems). The hard part here was what it took to feed the software with music. That is, someone had to convince the music companies, who were more than a little reluctant, to let Apple (who they did not know or trust) sell their music in the associated iTunes Music Store.

8. Jobs turned the Gillette model on its head.At one level, we can say that the key to Apple’s success lay in recognizing the potential of leveraging the player (the iPod) and the music sales and distribution mechanism (iTunes). But the creativity of the design of the business model goes far deeper.

Gillette sells razors at a loss in order to make money on the blades. Xerox made a major part of its income from the paper and toner consumed by their copiers. And videogame platforms and cell phones are sold at a loss in order to realize the upside from game sales and network charges, respectively. Well, Apple has managed to do just the opposite. They built their business around making their margin on the “razor” (the player) and accessories, and then selling the “blades” (the music) at the minimum that they could. The music not only helped drive revenue from iPods, its pricing also reflected the reality of the market, where until recently, music downloads had been free.

9. Growth in revenue does not keep pace with growth in sales.The previous point notwithstanding, Figure 16 shows that revenue does not continue to grow proportional to sales volume. This is normal, since as the product matures, there is downward pressure on price and margin, and much of the volume comes from the introduction of lower-priced units. We can expect this trend to continue, with the eventual necessity to introduce new products or new sources of revenue in order to sustain growth. To grow the installed base, for example, in January 2005 the inexpensive iPod Shuffle was introduced. This exploited the desirability value of the brand. It was then followed in September by the more up-market (and stunning) iPod Nano. Then in October, the video-enabled iPod came onto the market. Through the introduction of video, the company was able to sustain the demand for high-power, high-storage, and consequently, high-margin devices, and to do so with a product that complemented rather than competed with the Nano. The next step in jumping up the food chain was the January 2007 introduction of the iPhone.

10. There was some (a lot?) of luck involved in Apple’s success.A great deal of what is represented in Figure 15 came about through hard work, good management, execution, and creative thinking. But not all of it For example, it was not until after the second-generation iPod had been released that Napster was finally forced to close its doors. Apple might have hoped, or even guessed, that this would happen. But they could not be sure. They were lucky. But then, as the Roman philosopher Seneca said:

Luck is what happens when preparation meets opportunity.

11. Even Steve Jobs had no idea how successful the iPod would be.This is a variation on the previous point. I am certain that Jobs hopes that every product that he brings out, including the Power Mac G4 Cube, will have this kind of success. And in planning, he anticipates what will need to be done in the event that it does. But by the same token, he knows that batting 100% is really unlikely. He hopes for it. He anticipates it. But he doesn’t expect it or take it for granted.

12. Le bon Dieu est dans le detail (Gustave Flaubert)/God is in the details (Ludwig Mies van der Rohe).I want to pick just one detail of the iPod design that illustrates the power and importance of simple details that generally get overshad- owed by the much-discussed aspects of the design, such as the smooth corners, white face with chrome back, white colour, and such. Remind yourself that under normal conditions, the iPod is not visible. It is in one’s pocket or bag. So now look at Figure 17 and tell me what kind of personal music device Lance Armstrong listens to. Then tell me how you know. In the meantime, guess what percentage of the people watching the 2005 Tour de France could answer that question. I suspect that more people know what device he listens to than know what kind of bike he rides. (It is a Trek Madone, by the way, a wonderful piece of carbon fiber—but more on that in a later chapter.)

13. Holistic design not only requires an ecosystem, it also feeds one.I made the point earlier that the success of the iPod required a holistic approach to the design, from the product itself, through the marketing, sales, and business model. There is another side to this coin. When all of these components are firing together, there are real tangible benefits that can result. I am only going to point out two. First, I am starting to think that Apple might make close to as much money (or even more) selling iPod accessories as it does selling iPods themselves. Second, the investment in design sells the design. Look at how marketing can leverage great design, as outlined in the sidebar, Whose Budget Should Pay for Design?

14. From the design and management perspective, the iPod is a different class of product than the iMac.Of course an MP-3 player is different than a PC. My point is that the iPod signals the way toward a type of information appliance that is going to dominate the technology-based product space in the future, much in the same way that the PC dominated the past. Furthermore, I would suggest that we will not, and should not, see what we saw with the iMac. There should not be a separation between the software aspects done by user interface design, and the hardware aspects done by industrial design.

To understand the significance of this last point, just look again at the iPod. Note how integral the physical scroll wheel is to the device’s user interface. Yet, a huge part of the interface lies in the embedded software. In terms of the overall experience, it is impossible to decouple the hardware and software components. They function as a unified whole.

I am on dangerous ground here. The reason is that despite what I have just said, the basic idea for the iPod scroll wheel was done before any of the user interface group knew about the project, much less were part of the team.

But I would argue that that is merely a testament to the quality of Jonathan Ive and his team, and the fact that over the years Apple has assimilated into the entire culture a strong feeling for user interface design. To use another cliché, unless you have the skill and experience of Steve Jobs and Jonathan Ive, my recommendation is: Kids, don’t try this at home. You will probably get hurt.


I am being generous here, largely because it is hard to argue with the iPod’s success. However, I believe that some of the design flaws In the device’s user interface could—and likely would—have been caught if the user interface designers had been involved earlier in the project.




Regardless of any shortcomings, it is clear that the iPod was an overwhelming business success. Less obvious, but perhaps more important is the following observation:


I am hard pressed to think of one part of Apple that wasn’t critical to the success of the iPod.



The company had to be firing on all cylinders, with all parts going in more or less the same direction. Sure, there are some superstars among the protagonists. But despite that, and in keeping with a theme that runs throughout this book:


Everyone is essential, but no person or group is sufficient on his or her own.




[image: image]
Figure 17: Lance Armstrong Spinning at the Tour de Georgia, April 2005

This photograph prompts me to ask two questions. First, what kind of personal music player is he listening to? Second, how do you know, since it is not visible? The white earphone cable broadcasts the answer as loudly as his shirt announces that he is riding a Trek bike, sponsored by Nike, and on the Discovery team.

Photo: Trek Bicycles
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Revision While Maintaining the Basic Design Language

The signature element of the iPod’s design and user interface is the scroll wheel. Yet, for usability and cost reasons, it has gone through four distinct generations in the short life of the product. What is interesting is that the industrial design (ID) team, led by Jonathan Ive, has been able to accomplish this, and still preserve the essence of the design language.

[image: image]

Generation 1 (October 2001)

The first iPod had a mechanical scroll wheel. That is, the wheel physically rotated when manipulated by the finger. The buttons were also physical buttons that you pushed, and they were laid out around the circumference of the scroll wheel.

[image: image]

Generation 2 (July, 2002)

In the second-generation device, the mechanical scroll wheel was replaced by a touch-sensitive device. That is, the wheel did not actually turn. Rather, it just sensed the touch of your finger as it rotated around its surface. The buttons, however, were mechanical, and were the same as on the first generation device.

[image: image]

Generation 3: (April, 2003)

The third-generation iPod kept the touch-sensitive scroll wheel of the previous version. However, it replaced the mechanical buttons with touch-sensitive ones. Furthermore, it repositioned the buttons from around the scroll-wheel, where they had been in the previous two generations, and placed them in a horizontal row between the LCD screen and the scroll wheel.

[image: image]

Generation 4 (July, 2004)

The fourth generation introduced what was called the click wheel. It got rid of the row of touch-sensitive buttons, and repatriated them down to the scroll wheel. However, rather than place them around the wheel, as in the first two generations, they were placed under the wheel. This was possible because the wheel was not only touch sensitive, it had some mechanical “give” under the North, South, East. and West points, where you could feel and hear a click when pressure was applied.

[image: image]

January 14, 2002




Whose Budget Should Pay for Design?

Getting your product on the cover of a magazine is like an ad that doesn’t look like an ad-one that probably has more value with skeptical readers than an outright ad in the same place, particularly in a credible publication like the ones shown here. So how much is such exposure worth? Let’s take Time Magazine as an example. For the U.S. edition, the list price for a full-page colour ad is $234,000. The same ad on the back cover costs $315,900. The reason for the difference is that the back cover provides more exposure. Now if we could buy an ad for the front cover-which we cannot-we would expect it to be more expensive than the back, since it gives yet even more exposure. As an estimate, let’s assume that percentage-wise, the front cover would be as much more expensive than the back, as the back cover is to a full-page ad on the inside. By this reckoning, the value of the front-cover product placement would be around $426,465. I think that this is a reasonable guestimate. Although ad space is often discounted, these prices are for the United States only, and the cover generally appears worldwide.

Now multiply that number by the number of magazine covers your design makes. Then ask yourself if perhaps marketing, rather than product development, should be paying for great design!

One final aside. Note that the likelihood of an Apple product making it onto the cover is significantly increased if the company’s PR department makes Jobs available to the right reporters and photographers at the right time. Here we see PR and the CEO fulfilling yet two more key roles in the heterogeneous intertwined team that is required to exploit the full potential of the investment in design.

[image: image]

February 2, 2004

[image: image]

July 26, 2004
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Figure 18: Bossy the Cow

Eventually the milk gives out. Not all at once, but gradually, as she ages. And, at the same time, she gets more expensive to keep.




[image: image]
Figure 19: Relationship of Development Cost and Addressable Market

As a software product reaches maturity, the cost to bring each new release to market increases whiie the size of the addressable market decreases.
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