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To those who yearn to create,  
To those who see what can be.




Foreword

Innovation is hard work. No matter where you are in the innovation process, there are traps that can slow you down or worse yet, cause you to surrender. As an inventor in a research organization, I experienced this first hand. As a corporate leader, the biggest challenge I currently face is where the next big idea will come from and how it can be guided and nurtured into a commercial success.

In Conquering Innovation Fatigue, Lindsay, Perkins & Karanjikar take a unique approach to highlight what we can learn from the from the metaphor of innovators as immigrants who must overcome many new barriers and challenges in their journey to business success. By drawing upon case studies, they tell stories of success and advances in innovation—and how to turn the drain of fatigue into creative energy to be captured by individuals and organizations.

If innovation were easy, we wouldn’t be talking about it. This book challenges the reader to look at the role they play in the innovation process. Whether you are an inventor, a corporate leader or a policy maker, there are practical examples on how the role you play will either amplify or dampen innovation. There are recommendations that you can implement immediately. For corporate leaders and policy makers, it reminds us to listen to the neglected voice of the innovator. By beginning with targeted innovation inspired by the right strategy and enabled with the right minds—we can breathe life into innovation for our company—or our nation.

In this book, you will find useful tools to guide you through the steps you need to take to inspire, nurture and energize your innovation efforts—be they personal, corporate or national. Some are new and others are useful reminders of steps we should be taking on a daily basis. It will teach you how to: • Recognize and overcome the nine major innovation fatigue factors.
• Prepare for successful licensing or marketing of inventions with holistic intellectual assets (“360° IA™”) and other tools for success.
• Use the “Circuit of Innovation™” model that guides innovators in connecting their products to the marketplace.
• Avoid the unintended innovation-killers that can result from well-meaning corporate policies and actions.
• Exploit low-cost intellectual assets (not just patents!) to increase the odds of success with disruptive innovation, or reduce the risk of competitive disruption.
• Turn the problematic “innovation funnel” upside down to create more efficient, targeted innovation using the new “Horn of Innovation™” paradigm—a rich music-inspired model that makes much better use of innovator skills and business strategy.
•  Tap the innovation power of Da Vinci (but probably not the Da Vinci you know!), as described in sections on “Da Vinci in the Boardroom” and “Da Vinci in the Laboratory.”
• Strengthen open innovation for success, including university-industry collaboration.



Good Luck as you navigate the innovation journey!

Jean E. Spence 
Executive Vice President 
Research, Development & Quality 
Kraft Foods




Preface

There is a personal side to innovation that is often overlooked. In our personal experiences and in our interactions and interviews with numerous innovators, we have found that there are many lessons from the “voice of the innovator” that are often missed when innovation is discussed. Innovation always begins at the individual level, in the minds of human beings. Standing between prospective innovators and success are a host of “innovation fatigue factors” that can discourage and hinder innovation. These fatigue factors affect both individuals—whether employees or independent inventors and entrepreneurs—and entire organizations.

After an overview in Part One, we explore the fatigue factors and their solutions in Parts Two through Four, corresponding to fatigue factors at three levels: individuals, organizations, and the external environment. Finally, in Part Five we explore broader “energizing factors” with further recommendation to individuals, corporations, and policy makers. Sprinkled throughout are case studies of the good and the bad, of the pains of innovation fatigue and the joys of successful innovation.

In addition to what we feel is an original perspective, we offer several original case studies and concepts that may be useful for others. These concepts include the innovation paradigm called “the Horn of Innovation™”—an innovator-centric model that turns the familiar “innovation funnel” around. We also present the “Circuit of Innovation™”—an electrical metaphor for bringing the energy of innovation to the market, “Da Vinci in the Boardroom™”—an approach to innovation that couples open innovation with multidisciplinary talent, and “Disruptive Intellectual Asset Strategy”—an effort to fill a gap in the literature on disruptive innovation by showing how low-cost, proactive intellectual asset strategy can overcome some of the barriers to pursuing disruptive opportunities or averting disruptive threats. (We generally prefer  to speak of intellectual assets (IA) rather than intellectual property (IP), a subset of IA that lacks defensive publications and other valuable elements that are not strictly owned.)

Our work is intended for three groups: (1) entrepreneurs and innovators, including the often-overlooked corporate employee involved in R&D or other creative operations, as well as lone inventors, university researchers, and start-ups; (2) corporate leaders and strategists, including those developing strategies for innovation and intellectual assets; and (3) policy makers and influencers.

Through it all, we emphasize innovation at the personal level, seeking to help aspiring innovators find solutions in their spheres of influence. At the same time, we encourage business and political leaders to listen to the “voice of the innovator” and to consider unintended consequences that many tactics and policies may have on innovation.

We often invoke the metaphor of the innovator as an immigrant in a foreign land to describe the gaps that can exist between aspiring innovators and those who don’t speak their language or understand their ways. Leaders of companies, institutions, and even government agencies who learn to deal with the “foreign” nature of innovation can give needed help to “immigrant” innovators and realize added economic success. Open innovation, for example, is a concept based on learning to embrace the foreign. While many speak of it, few succeed because they fail to bridge cultural divides or make their processes “immigrant friendly.”

The story of innovation often involves a journey into unfamiliar territory where at least one person—sometimes an entire company or more—becomes the stranger in a strange land, facing barriers that can bring fatigue and despair. Others have made this tiring journey and can help us understand the path to success. The path of innovation does not need to be so difficult. As we discuss in our chapter on the “Horn of Innovation™,” innovation, like the cornucopia of Greek mythology (based on a goat’s horn that could turn wishes into reality), can truly turn the visions of the human mind into rich bounties that enhance life on this planet. There’s no reason to let fatigue get in the way.

Our quest to help others overcome innovation fatigue will be an ongoing effort. The blog at InnovationFatigue.com will provide additional thoughts, resources for readers, and a place to share your feedback and experiences. Please join us there as we seek to help more innovators, entrepreneurs, and leaders find the path to innovation success.
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PART I

INTRODUCTION




CHAPTER 1

An Introduction to Innovation Fatigue

“Ingenuity should receive a liberal encouragement.”

Thomas Jefferson

Exhibit 1.1 Are there better paths to avoid fatigue in the maze of innovation?

[image: 002]

Conquering innovation fatigue begins with understanding the innovation fatigue begins with understanding the journey of innovators at a personal level. It begins with recognizing the “fatigue factors” they face and then seeking for solutions to help them reach success. A useful metaphor for the innovator’s journey  is that of the immigrant. In nearly every nation, there is a history of tension between established citizens and newcomers. The newcomers generally lack resources, don’t understand how “the system” works, and struggle to understand the language of the natives. They may be ridiculed for their different ways and mistrusted by those in power, but the newcomers who persevere and conquer often reshape history and create prosperity for generations to come.

In the world of business, the brightest minds seeking innovation are sometimes like immigrants standing on a strange new shore, filled with visions of success but often facing harsh barriers. Who can they trust? Where should they go? How do they find shelter and protection? In fact, many great innovators like Nikolai Tesla, the father of the electric age, were literal immigrants who faced severe challenges in realizing their visions. Though each story is unique, there are several common classes of “innovation fatigue factors” that hinder individual and corporate success in innovation today as in the past. Understanding and overcoming these barriers is vital not only to individuals—whether corporate employees, university researchers, lone inventors or entrepreneurs—but also to corporations and nations themselves.

Innovation is the successful translation of new concepts into economic value and the process of creating and realizing value from that which is new. Whether it’s a technology, product, process, or method of doing business, innovation goes beyond invention and discovery to involve the social aspect of changing behaviors such as how we eat, shop, dress, or drive.1 The pathway from an idea or invention to broad change in society is often complex and multifaceted, like the journeys of immigrants as they become established in a new land.

For inventors and entrepreneurs, there are always risks, delays, and pains on the route to innovation, but greater success and speed is possible with the right approach and the right help. Our goal is to help prospective innovators, entrepreneurs, and corporations succeed sooner, more visibly, and more profitably (for those who care about profits). Innovation fatigue can be conquered.




Common Innovation Fatigue Factors: An Overview 

Few things make creative people wearier than empty talk about innovation. Leaders may boast of innovation, but a different impression arises when one talks to frustrated and alienated inventors, or surveys  the missed continents of opportunity that were somehow circumnavigated. Some of them may sincerely seek innovation but lack the know-how to make it happen. How do we find real success in innovation?

Are companies facing innovation fatigue? Based on our experience, yes, many are. Supporting evidence comes from several sources, including a 2007 study by Boston Consulting Group/  Business Week polling 2648 senior executives. BCG reports that “top executives worldwide are more upset than ever about the slow pace of innovation at their companies.”2 Also reported is that only 46 percent of the executives are happy with the return on their innovation investment, and only 66 percent rank innovation as a top-three priority, down from previous years. Many who would like to increase the pace of corporate innovation find their innovation engines sputtering. What’s going wrong?

One concerned CEO is Jean-Pierre Garnier of GlaxoSmithKline. He speaks of the “innovation malaise” in the pharmaceutical industry and blames declining R&D productivity for the massive erosion in shareholder value in pharmaceutical stocks, where share price on the average plummeted from 32 times earnings to just 13 over a few years.3 Other industries such as IT, industrials, and discretionary consumer products have shown steady erosion in shareholder returns over the past decade.

Many publications praise various organizations for their commitment to innovation based on actions and statements from those at the top. While leaders are talking innovation, our interviews and experiences sometimes show that their prospective innovators are beset with “innovation fatigue.” Leaders often fail to understand the frustrations of innovators in the organization. As a result, the actual innovation performance of many organizations may be far below their potential, contributing to the statistics indicative of innovation fatigue.

In our discussions with inventors and entrepreneurs over the years, we have found persistent themes about the disincentives innovators face. In general, we find that fatigue factors can be grouped into three broad categories pertaining to individuals, organizations, and external factors.


1. People Fatigue (Fatigue from the Way People Act) 

“People fatigue” includes the personal flaws of individuals, including inventors and those they work with. Greed, for example, can result in theft from the inventor, while excessive demands from  the inventor can also block progress. Arrogance or excessive pride from others can result in the “Not Invented Here” (NIH) syndrome that can shut down opportunity, while the same flaws in the inventor can hinder the cooperation needed to work with allies.

We recognize that all fatigue factors ultimately reflect some aspect of human nature, though it may be implemented at the corporate or governmental level. Nevertheless, we assign fatigue factors to the people category when they arise from one-on-one interactions with individuals in which an undesirable trait of one party tends to destroy potential success of an innovation or discourage future innovation.


2. Fatigue Factors in the Organization (Strategy, Culture, Actions) 

Many fatigue factors arise from strategies, policies, and cultures in an organization. We focus on corporations, though some of the principles apply to other entities as well. We consider, for example, the impact of errant metrics or poor decision making in evaluating opportunities. There are also process-related fatigue factors due to structures and systems in corporations. For example, weak performance management systems and incentives can contribute to innovation fatigue. At the strategic level, “open innovation fatigue” results in many missed opportunities. One of the most critical issues for corporations, though, is the tenuous thread that links the “will to share” of the creative employee to the intellectual asset engines of the corporation. When trust is breached or other discouragements befall prospective innovators, innovation engines can quickly shift into neutral, unbeknownst to management. Factors that make innovators feel devalued are one part of this problem. We address these issues and suggest solutions.


3. External Fatigue (Factors in the Environment) 

Beyond the fatigue factors that arise from individuals and organizations, a host of external factors can contribute to innovation fatigue. These environmental factors can include barriers to protecting and exploiting one’s intellectual assets (IA) arising from patent systems, legislation, regulation, and other aspects of government policy. Also included are roadblocks to open innovation such as barriers to university-industry cooperation from legislation and tax policy.

Within the scope of these three classes of fatigue factors, we explore nine specific fatigue factors:

Nine Leading Fatigue Factors

 

People Fatigue: 1. Theft of the invention and exploitation of inventors.
2. Innovator deficiencies (e.g., unreasonable expectations, impatience, unhealthy pride).
3. The NIH syndrome (“Not Invented Here”).



Organization-Level Fatigue (Strategy, Culture, Actions): 4. Breaking the will to share (loss of cooperation from the innovation community).
5. Fundamental flaws in decision making and vision.
6. Open innovation fatigue (corporate barriers to external innovation and collaboration).



External Fatigue: 7. Patent pain: barriers to intellectual property protection.
8. Regulatory pain: challenges in policy, regulation, and law.
9. University-industry barriers.





The factors can be grouped as shown in Exhibit 1.2, illustrating that similar themes occur in each of the three main categories of fatigue factors. Whether at the individual, organizational, or external level, factors can be grouped in terms of threats to intellectual property and trust, barriers to collaboration, and flaws in judgment and behavior (including corporate and governmental behaviors or policies). The classifications are not crisp, for some fatigue factors can cross groupings and categories, but these groupings may be helpful in analyzing innovation barriers and finding solutions.

To conquer invention fatigue, we must understand the impact of fatigue factors at the people, organizational, and external levels, recognizing that whatever the level, the harmful impact is on individuals, whether inventors or entrepreneurs, whether self-employed or within a corporation or institution. This requires not only understanding the fatigue factors that beset innovators, but first understanding the personal incentives that drive innovators.

Exhibit 1.2 Grouping of leading fatigue factors
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Incentives and Innovation: It’s Not Just About Profit 

We are passionate about innovation, for it is much more than a source of profit: it is also a source of fulfillment and even joy to the innovator and others. Joseph Schumpeter, in his economic surveys of innovation and entrepreneurship, spoke of motivations such as the “will to conquer” and the “joy of creating, of getting things done, of simply exercising one’s energy and ingenuity.”4 But where there is joy and victory, there can be anguish and fatigue. All three of us have experienced the joys of innovation success and the bitterness of innovation setbacks as various “fatigue factors” are encountered. A missing element in much of the literature on innovation, in our opinion, is the personal voyage that individuals experience, including individuals on teams within corporations, as  they seek to bring an idea into reality. The fatigue factors that cause weariness and frustration, the energizing factors that give encouragement and hope, the personal drive to move forward in spite of resistance, and the joys and sorrows of innovation throughout that journey must be understood if we are to keep innovation alive and build healthy cultures of innovation.

The profit motive is only a part of that picture. Even seemingly modest inventions can end up contributing to the quality of life, or may contribute to larger ends such as saving lives and preventing crime. The desire of the innovator to make a difference, even if it is just seeing a new product on the shelf, is a surprisingly common sentiment. While many of us desire financial returns, for some inventors, a higher inspiration fuels their passion. Ben Markham is one such individual.


EmpowerPlaygrounds and the Light of Innovation 

Ben Markham is the innovator behind an exciting new venture that is transforming lives in Africa. The inspiration occurred while Ben and his wife were living in Ghana on a humanitarian and religious mission after he retired from a long career as a chemical engineer at Exxon Mobil. Ben observed that the children of West Africa rarely had toys to play with and school classrooms were frequently quite dark. Many school buildings were simple concrete shells with few windows and no electrical power, often far too dark for effective education. One day he saw an article about a rotating ring device for pumping water from shallow wells. He wondered if playground equipment such as a merry-go-round could be designed to produce electricity from children at play. As he discussed his desire to make schools more fun for children, local citizens helped him recognize an even higher priority: education. The students in rural schools were handicapped in their studies by the lack of lighting at home and hands-on experience with mechanical and electrical devices. When they weren’t in school, they were expected to be doing manual labor required on the family farm while it was light. When chores ended, it would be too dark to study or do homework. With these handicaps, almost unthinkable in many Western nations where lighting and labor saving devices are taken for granted, the vast majority of rural Ghanaian students are unable to pass the tests required to advance to high school. Future  opportunities for children could be vastly improved by access to lighting and exposure to hands-on science education.

As Ben contemplated this challenge, a “revolutionary” concept emerged: merry-go-rounds at schools could be connected to small wind power generators creating electrical power for recharging portable LED lanterns. Students would control lighting in the school and at home for studying after dark. “It was far more difficult than I thought it would be,” Ben told us.5 The technical challenges of generating a steady voltage for charging a low-cost automotive battery involved many factors and several unfruitful avenues. With the help of creative students and professors volunteering their assistance at Brigham Young University-Idaho and BYU in Provo, Utah (Ben’s alma mater), Ben was able to make his invention more practical while meeting high standards of safety and reliability. Ben also insisted that as much as possible be made locally in Ghana.

The basic concept was simple, but as with most innovations, more than just technology is involved. Innovation in the business model is often needed to bring the product or service to life. Ben requires that the headmaster of any targeted school have a reputation of honesty. Further, he found that the leaders of the school need to be committed to the project. He tests for commitment by asking them to write a proposal explaining how they will administer oversight of the lamps, since there may be only 30 lamps for 100 students, for example. Ben has no preconceived right answer in mind, but wants to see the leaders develop a reasonable plan to meet student needs. The very act of preparing the proposal is also a useful measure of commitment.

With the merry-go-round generator as a first invention, Ben founded a charitable organization, EmpowerPlaygrounds,6 to deliver the invention to schools. There were other challenges to overcome, including local regulations regarding schools and import regulations that initially threatened to impose high duties on equipment. These external factors have been dealt with, and now EmpowerPlaygrounds is moving ahead to serve additional schools. “I’m doing this for no other reason than to help the children in Africa,” Ben told us. What a wonderful motivation for innovation. Their primary need now is for additional funds to continue empowering students across Africa.

The result of Ben’s work has been successful where implemented. Kids love the special merry-go-round and love the freedom to study even when it’s dark. Ben’s vision has now grown beyond  merry-go-rounds. Ben continues collaborating with others in pursuit of further inventions, with the goal of an entire playground of devices that can help provide power for large schools. The merry-go-round alone is helpful for schools of about 100 to 150 children. With his recently developed power-generating swings and zip-lines (pulley-suspended rope cables that allow users to travel from high places to low, creating electricity from a generator attached to a pulley on one end), Ben is well on his way to achieving his vision and experiencing more of the joy that meaningful innovation can bring.


Tesla’s Sacrifice 

Motives higher than profit fueled the work of another inventor who helped bring light to others. In this case, billions of others. Nikola Tesla, one of the greatest inventors and innovators of all time, ushered in the electric age with his revolutionary vision of efficient alternating current (AC) power. His systems for generating, transmitting, and operating motors and other devices from AC power are the foundation for much of the technology in the modern world. He also was the father of the radio and other wireless broadcast technologies, in addition to generating hundreds of patents in dozens of areas.

After arriving penniless in the United States, this Serbian immigrant from present-day Croatia would face several of the fatigue factors discussed in this book: he may have been denied recognition for important innovations he created for Thomas Edison; he faced intense opposition in his pursuit of AC power from Edison himself; he was sometimes ridiculed by others not only for his foreign appearance and ways but for his “impossible” ideas;7 and he even had his personal belongings confiscated by a powerful agency of the United States government—the now defunct Office of the Alien Property Custodian, created by an executive order to deal with purported enemy threats from aliens in World War II. (The confiscation of his property—inspired by rumors that Tesla had invented a death ray—may not have been too troubling to him since it occurred shortly after his death in 1943, but it was a final insult to this great immigrant and an illegal act since he was not an alien but a U.S. citizen since 1891.)

What inspired this immigrant to persist in innovation? Wealth and recognition were not his goal, as he wrote in his autobiography—indeed, his disdain for corporate profits may have contributed to  trouble later in life when he faded from the limelight and died in relative poverty. Rather than wealth, Tesla sought the heroic path of the inventor who makes the world better.8 He even voluntarily tore up his contract to spare George Westinghouse the burden of royalty payments to him after the “Current Wars” with Edison left Westinghouse financially strained. He wrote that the betterment of mankind was “the difficult task of the inventor who is often misunderstood and unrewarded. But he finds ample compensation in the pleasing exercises of his powers and in the knowledge of being one of that exceptionally privileged class without whom the race would have long ago perished in the bitter struggle against pitiless elements.”9

Exhibit 1.3 A high honor for Tesla from his homeland of Serbia—printed during a time (1993-1994) when hyperinflation was a devastating external fatigue factor for local entrepreneurs
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Corporations, governments, and others sometimes fail to appreciate the intrinsic incentives for innovation that go beyond financial reward. That failure can result in unintended discouragement of innovation as leaders assume all is well as long as financial incentives and written expectations are in place. Sadly, pay can be great but incentives to truly innovate may be absent when the intrinsic incentives are ignored or when trust is breeched (see Chapter 7). On the other hand, we are aware of corporate leaders who point to the importance of intrinsic incentives as justification for not offering financial incentives for innovation. This can sometimes be indicative of a culture profoundly lacking in the intrinsic incentives  as well, or one suffering from fatigue factors such as devaluation of the innovator.

For corporate employees, we have found that money per se is rarely the driving force for leading inventors, though none have complained about receiving it and it is certainly an enabling factor. Indeed, financial incentives for inventors can stimulate additional innovation or can motivate extra-mile efforts to generate intellectual assets. However, recognition, respect, appreciation from peers, the chance to make a difference in the marketplace, the thrill of seeing a concept take life, the satisfaction of being included in major projects, and many other intrinsic factors play important roles.

Are there other Teslas in our midst whose brilliant potential is dimmed by our unwillingness to listen, cooperate, and help an innovator who thinks with an accent?

 

Whatever the personal incentives driving innovation, many of the fatigue factors we have outlined above stand as threats to success. Before we explore them in detail, we take one more step in understanding the often overlooked personal interaction of innovators with innovation systems, especially those used in corporations. This exploration will use another metaphor where we offer a twist—and perhaps a few curves—on some traditional models of innovation. Our goal is to build a framework for understanding how innovators, at the personal level, must be considered in the full spectrum of innovation efforts to enhance efficiency and reduce innovation fatigue.
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CHAPTER 2

The Funnel vs. the “Horn of Innovation™”

One of the most useful and common metaphors for visualizing the front end of the innovation process is the funnel. The broad end of the funnel (see Exhibit 2.1) represents the many concepts that are considered as a company does early stage exploration. Possibilities are progressively winnowed as the funnel converges into a narrow pipeline of projects to be launched. Henry Chesbrough in his groundbreaking book Open Innovation1 invoked that model to compare conventional in-house innovation to open innovation, in which inventions and concepts from outside can enter the pipeline at various stages of development. In any case, the standard model of new product development is funicular—and very slow, with only a few carefully selected concepts dripping from the end of the pipeline into the market. Open innovation increases the input to the funnel and can accelerate output, but from the perspective of innovators at the broad end, only a tiny fraction of their efforts will be among the few “survivors” that have any hope of impact on the market.

In other words, the innovation funnel can be hostile territory for prospective innovators as much of their creative effort is lost in the massive waste streams disappearing from the funnel or trapped in endless vortices of indecision. For some industries, the funnel model may be the most reasonable approach. In pharmaceuticals, for example, it makes sense that only one winning drug of many  thousands of candidates should make it to market due to the high uncertainties and risk involved. However, in industries with different constraints, a different paradigm may help.

Exhibit 2.1 The funnel of innovation, a common model to describe the winnowing of early stage concepts to select innovations to commercialize
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Instead of the flow of innovation growing weaker and weaker to a trickle from the narrow end of the pipeline, what would happen if we turned things around and considered innovation as a horn (see  Exhibit 2.2)? In a “French horn model of innovation,” directed energy from the innovator enters the pipeline at one end—the mouthpiece. This “inspiration” goes through internal bends, transforming itself  as it interacts with the constraints of the instrument, and then expands out of the bell (the open funnel) into the environment—the marketplace.

Exhibit 2.2 The French horn: an alternative to the funnel?
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Unlike the fixed notes on a piano, playing a given note on a horn requires delicate adjustments by the hornist in the vibration or “buzz” of the lips, the position of facial muscles, and even the shaping of the hand that is placed in the flared opening (the bell) of the horn, a unique aspect of modern horn playing. Hitting a desired note involves an iterative feedback loop as the hornist senses the sound coming from the horn and its interaction with the environment (e.g., how it blends with other musical instruments), and constantly makes adjustments to achieve the desired effect. If the feedback loop is cut off, the music can quickly become out of tune.

In our paradigm of the “Horn of Innovation™,” the hornist is the prospective innovator. In the corporate version of this model, the hornist may represent R&D staff, and other inventors and innovation engines within the corporation. In other contexts, the hornist may be a university professor, a graduate student, an entrepreneur, the CEO of a start-up, a lone inventor or team of innovators. The efforts of innovators to breathe life into their inspired ideas (recalling the Latin root spirare, to breathe) should not be mostly wasted breath, as in traditional funnels of innovation, but should consistently contribute to delivered output that affects the environment, where the audience and the music hall represent the market. The acoustic input from the hornist, the buzz of vibrating lips, initially sounds rough and non-musical, but it is systematically  transformed into melodious notes as that input is refined, shaped, and mellowed by the nonlinear pipeline—the midsection of the horn—with its many curves, bends, valves, and changing diameter. This is shown in Exhibit 2.3.

The transformation of the raw buzz in this midsection represents the contributions of other teams, interactions with partners, and adjustments in response to important constraints. The innovation system encompassed in the horn includes sound innovation channels that provide alternate pathways when needed, as do the valves in the physical horn. Finally, what exits into the market-place is further refined with hands-on guidance. “Handstopping,” an important practice in playing the French horn, involves placing a hand in the open end (the “bell”) of the horn where it can be used to shape the final sound (timbre and volume) and make fine adjustments to the pitch. The hand can represent management and others, including the innovator, working together to ensure that the output is on key, fits the score (the business plans), and follows further on-the-fly guidance from the director.

The feedback loop involving the hornist is absolutely critical to the success of the output. Think of the difficulties if the hornist were isolated from the output and could not sense what emerged from the bell. This is what happens with many corporate innovation groups, where technical people are kept isolated from much of the business and market activity that could have better guided their creative work. Many innovation personnel have complained about the lost vision and knowledge that has occurred when they are required to simply hand off their inventions to other groups without being involved in the shaping of the output to meet market needs. Being “out of the loop” is one of the most common frustrations we hear from innovators in corporations.

To further complicate things, imagine a hornist with a poorly copied, hard-to-read score, or perhaps with an outdated score that might even have the wrong music, or without any score at all. Without clear and accurate guidance, constant feedback and iterative adjustments, and involvement in the modification and reshaping of the notes, it might take hundreds of hornists to get a few successful notes—somewhat like the traditional innovation funnel.

The transformation of the “innovator’s buzz”—however inspired it may be—to a melodious tune aligned with the rest of the orchestra to please the marketplace requires tremendous transformation within the instrument. It requires direction and feedback at many levels. When done properly, the innovator’s efforts are less likely to result in wasted breath and more likely to be part of targeted, directed, aligned innovation in which the innovator is included and has a hand in the final success of the efforts. In other words, success can come when the innovator’s “buzz”—inspiration, the initial idea—is coupled with perspiration (the work) and aspiration (the vision) in an environment where the innovator is connected to the right sources of feedback and guidance.

Exhibit 2.3 A simplified, stretched-out horn illustrating the “Horn of Innovation™,” a metaphor for enhancing innovation success
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Exhibit 2.4 The iterative feedback loop of successful innovation involves innovators throughout the process
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Interestingly, in the physics of the horn, positive feedback from the acoustic waves inside the horn also affect the vibration of the lips, helping the lips to open and close at the proper frequency of the horn.2 By analogy, the corporate inventor can benefit from feedback from the corporate system as concepts progress and move toward commercialization (see Exhibit 2.4). Internal feedback during the early stages as well as external feedback during market testing and commercialization can guide the efforts of inventors and improve their performance. Without that, there can be lots of noise but little music. Again, the model of the “Horn of Innovation™” calls for increased involvement of the innovation community in  corporate new product development efforts, and for targeted efforts which are less likely to waste the energy of star performers. Less wasted energy means less fatigue among innovators.

In this model, there is still dissipated and trapped energy. In fact, much of the acoustic energy in a physical horn during play is held within its tubing in the form of standing acoustic waves.3 This energy, in a sense, is delayed and kept in reserve, like many new product concepts, but much of it will eventually leave the bell and enter the environment in some form. Some of the internal energy is dissipated through the walls of the horn. Further, some of the energy expended by the hornist is lost at the lips and never makes it into the horn. Perfect efficiency is not achieved—there will still be some winnowing and loss, but far more of the expended effort results in output to the environment than in the traditional funnel model. This requires more training and skill on the part of the innovators, higher quality corporate systems for directing and transforming inventive input, and aggressive feedback systems that can quickly learn from the market and make iterative adjustments, with innovators closely coupled to the system, ensuring that innovative energy is on key to meet the needs of the market.

Some may see the concept of a hornist following a score from someone else as a poor model for an innovator, so we could extend the analogy to the case of the hornist as composer, perhaps in a solo work, or as an improviser in a jazz group, where the music played is innovation in action. However, delivering pleasing melodies from the horn, regardless of who wrote the score and who is directing, requires artistry and creative interpretation from the hornist that goes far beyond rote labor. The hornist is an artist who actively participates in the creation of a musical experience for the audience, regardless of who composed the sequence of notes being played.

The French horn offers still further insights into innovation, as we see in a brief review of history.




The Rise of the “Invention Horn” 

Horns in various forms date back thousands of years, but only in recent history became able to play enough notes to be of use in formal music. Before about 1750, the sound produced could only be controlled with the lips and was governed by the fixed internal acoustics and natural harmonics of the horn. Only a few notes  could be played, and complete scales were out of the question. Then German hornist A.J. Hampel is said to have discovered an improved way to control the pitch of the horn by placing his hand in the flared opening and adjusting hand shape and position.4,5  With the discovery of “hand stopping,” notes could be played that were not in the harmonic series. Full scales were possible and new possibilities arose for melodic playing. His innovation is considered to be one of the most important in the development of the horn. (As with many innovations, there are legitimate questions about misappropriated credit. Other hornists in the 1720s may have already practiced the technique.6)

The invention might have faded if Hampel had not made efforts to teach it to others who had the energy and skills to carry it to others. Hampel taught a gifted student, Giovanni Punto, who further improved the technique and carried it across Europe, developing a large network of influential people to draw attention to the possibilities of the horn. The new potential of the “French horn” (the name of this largely Germanic or Alpine instrument is another possible case of unfairly allocated credit) would inspire Beethoven and others. 7,8 Whether in music or nanotech, enlisting the help of people with the right connections can make all the difference in the success of an innovation.

What we can learn from A.J. Hampel and the horn doesn’t stop there. Hampel went on to collaborate with a talented instrument maker in Dresden, Johann Werner. Together they designed a new horn with a set of detachable tubing sections, “crooks,” that could alter both the mouthpipe and the middle of the horn, allowing a broad range of transpositions to be achieved. Coupled with handstopping, the new horn could play a full chromatic scale in any key.

What did Hampel and Werner call the fruit of their collaborative invention? It was called the Inventionshorn—the Invention Horn9 (also known as the Orchestra Horn). How appropriate! After steady refinements from 1750 to 1755, the horn was no longer a raucous and occasional “special effect” in music, but was “firmly established as a refined musical instrument and became a regular member of the symphony orchestra”10—thanks to the enduring innovations of Hampel, who built on the work of others, collaborated with skilled professionals to convert his ideas to reality, and gained the support of highly connected influencers to spread his innovations throughout the musical world.

The “Horn of Innovation™” is the fruit of successful innovation practices and also a symbol or model for several aspects of innovation.

Hampel’s system of crooks reminds us of open innovation, where adjustments to the pipeline can be made by plugging in the desired capabilities from without. Need a different technology in your pipeline? Plug in a section from a collection of available “crooks” (a term we hope does not describe your outside partners!) to alter the output.

The horn originated as a tool for extending the human voice, making it easier for the shepherd to call to his flock or for one person to call others. It is thus a symbol of communication and of spreading information and influence to many, a reminder of the social efforts required in converting ideas to innovations that others adopt. We also see the horn as a symbol of “the voice of the innovator,” a theme we use to describe the insights that come from understanding innovation and its challenges at the personal level. Later in this book, we call upon corporate leaders, policy makers, and others to listen to the often neglected voice of the innovator in their decision making.

In Latin, the word for horn is cornu, as in cornucopia, the symbol of abundance and plenty from a rich harvest. This stems from a Greek myth about the goat Amalthea who raised Zeus on her milk. When a horn broke off during play with Zeus, Zeus gave it back to her—now a unicorn—with the added power that the horn could grant wishes to whoever had it. Thus, the horn is also a symbol of converting ideas into reality, of fulfilling unmet needs with the abundance that innovation creates, originating with human thought.

The horn also reminds us of the need for endurance and stamina in innovation, for the hornist must be able to constantly buzz the lips with proper embouchure (the use of facial muscles and the shaping of the lips while playing) throughout performances and rehearsals, which can easily lead to soreness and fatigue. Constant delivery of air, especially during long series of connected notes, also requires stamina. Doing this well in front of an audience also requires courage and the confidence to take risks.

Continuing the analogy with the hornist as innovator, let us consider handstopping. Even with the benefits of valves in modern horns, a hand in the bell is still needed to improve and shape the sound.  By altering hand position, a shift of as much as a half tone can be achieved, in addition to shaping other aspects of the sound. Feedback from the environment to the ear can identify the need for regular adjustments provided by the hand in the bell—analogous to the guidance of management. Achieving the targeted output based on the written score requires the creative work of innovators, iterating in response to feedback from the marketplace and guidance from management and others who shape and adapt innovation for success. This iterative approach is similar to that advocated by Clayton Christensen for disruptive innovation, where learning quickly from the marketplace is essential to developing new products in unpredictable areas.11

The concepts from the “Horn of Innovation™” may help produce more directed and cost-effective innovation. By beginning with targeted innovation inspired by the right strategy and enabled with the right minds, companies can breathe life into their “Horn of Innovation™,” iteratively guiding the tone produced as results flow into the marketplace. With targeted efforts and cross-system feedback, more people will see some tangible result of their work and can be energized by that experience, even if the note produced was initially off-key and needed a little handstopping.

Naturally, the score itself needs to be carefully composed and suited for the audience. Country music at a jazz fest may cause frustration for all the players involved. But even the best score will fail without the artistic contributions of the players and their inclusion in the feedback loop inherent to live music.

More effective learning from the marketplace is essential for the success of many innovations. For example, Kleenex® facial tissue was actually launched as a cold cream removal aid—a niche product. However, numerous letters from the public revealed that the soft tissue was valued for its role as a disposable handkerchief. Learning from the marketplace, not from research prior to launching, allowed Kimberly-Clark to completely reposition their tissue product to become one of the world’s most famous and useful brands, offering a classic example of a disruptive innovation. With a better feedback loop according to the “Horn of Innovation™,” the process might have been much faster and more efficient.

Again, the “Horn of Innovation™” is not meant to replace funnel-based paradigms in all cases, but when it is applicable, its concepts can increase innovator efficiency and reduce some common  sources of innovation fatigue. However, some of the lessons learned from considering the horn model can be helpful even when a funnel approach best describes the constraints of an industry’s new product development system. For example, improved feedback loops involving inventors and other prospective innovators can be helpful in most cases. Other widely applicable concepts include (1) learning rapidly and iteratively from the market-place, (2) creating internal systems that take the buzz of innovators and transform it progressively with innovators included in the process, and (3) generally listening to the “voice of the innovator”—a voice that, when coupled with the right systems, guidance, and encouragement, can create inspiring benefits for the rest of the world.
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PART II

PEOPLE FATIGUE—PROBLEMS AT THE INDIVIDUAL LEVEL

Exhibit 3.1 Fatigue factors at the individual level
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CHAPTER 3

Enduring Innovation Fatigue

ANOTHER LOOK AT TELEVISION

 

 

 

 

 

 

 

 

Quiz time. Can you name the inventors of any of the following?

• The first incubator for infants
• The PPI Projector, forerunner of modern air traffic control systems
• An atomic fusion system using “fusors,” the first device that could clearly demonstrate production of controlled fusion reactions (still in commercial use as a neutron source)
• The “image dissector,” a camera tube for converting an image into an electronic signal that can be transmitted
• The “image oscillite,” a cathode ray tube receiver that could display images captured by the image dissector
• The first completely electronic television system

If your list mentioned Philo T. Farnsworth at least once, congratulations! You’re among the tiny minority that has heard of this inventor. If you listed him for every invention, you get full credit. Now, who invented television? This could be a trick question, for no single answer is accurate. Many inventors played a role, but significant contributions of Philo Farnsworth to television were largely ignored in the press until recently. With a resurgence of interest,  the Farnsworth story is now being told, often framed as a David vs. Goliath tale in which Goliath won and stole the invention and fame from the rightful owner, illustrating the fatigue factor of theft, among others. That tragic story stirs our sympathies and teaches valuable lessons for prospective innovators. However, there is another side to the story, and it may be even more instructive.




One Perspective: Farnsworth, the Wronged Inventor 

One more question: What does a potato field have to do with television? The connection provides an instructive example of how great inventors draw upon experiences all around them to solve problems in other fields.

At age 13, growing up in Rigby, Idaho, Philo T. Farnsworth thought about electricity and electronics as he worked on the family farm. The boy contemplated the challenge of television, which then could only be achieved at the crudest level using rotating mechanical means of breaking up an image into an electrical signal, an approach that could never reach the speeds needed for meaningful image transmission. A year later, as he plowed a field, making regular scans back and forth, one row at a time, he realized that an image could be electrically dissected into rows and assembled row by row, stitched together by the eye. Thus was born the concept of the electronic television system he would later demonstrate and patent. Though many inventors contributed to the development of the modern television, part of the credit must go to Philo. In 1927, at just twenty years of age, he conducted the first demonstration of a television system that did not rely upon mechanical means like spinning disks for dissecting an optical image to create an electrical signal.1 The same year he filed a patent for an entire television system. Wired Magazine recently named the potato field that Philo plowed in Idaho as one of the unlikely places where great inventors had their “Eureka!” moments.2

Farnsworth’s journey was far from easy. In a sense, he would be shunned by the elite citizens of academia and business as a foreigner, a mere farm boy without the right credentials. This attitude from others may have contributed strongly to the barriers he faced. Or was the problem the inability of this immigrant innovator to learn the language and ways of the established citizens and gain the mentoring and advanced education he needed to succeed?

Exhibit 3.2 Farnsworth honored on a U.S. stamp in 1983
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When the Farnsworth family moved to Provo, Utah, young Farnsworth began to take some courses, but his father died and he had to work to support the family. Farnsworth persisted, and soon received funding from two businessmen from California. Filled with new hope, he married his childhood sweetheart and went to California, where the living room of his Hollywood home would become his laboratory. Finances became tight again, and he turned to his backers for more. Fortunately, he soon had something valuable to show them, a patent on the electronic television. Things were looking up when he received favorable publicity and an offer from a Philadelphia radio company to bring his research (equipment and staff) to them for a collaborative effort.

Some of the greatest opposition he faced would come from one of the most powerful forces in the early world of electronics: RCA. The fatigue factors were many and overwhelming, as told in several sympathetic accounts such as Vince Horiuchi’s “Mormon Farm Boy: Inventor of Television.”3

In 1930, RCA’s president, David Sarnoff, hired Vladimir Zworykin, a Russian immigrant who had also been pursuing television. Zworykin visited Farnsworth and reported back. Some say Sarnoff was impressed with the work. Others say his main interest was in Farnsworth’s patent. Either way, Sarnoff soon offered Farnsworth $100,000 for the rights to his work. Farnsworth and his backers declined, upsetting Sarnoff. RCA soon developed the iconoscope,  a camera tube similar to the image dissector of Farnsworth, which some suspect may have been a reverse engineering of Farnsworth’s invention.

Sarnoff launched a patent battle (an “interference”) in which RCA claimed that Zworykin was the real inventor of Farnsworth’s Image Dissector concept, that Farnsworth was infringing Zworykin’s patent, and that the patent rights should belong to RCA. Farnsworth felt this was an outrageous move aimed at defrauding him from his patent. A lengthy, costly legal battle ensued and continued over the next four years to determine who should receive the patent for the television. This interference proceeding would tie up Farnsworth for lengthy interrogations by RCA lawyers, hindering his own work to further advance television and imposing heavy burdens and costs in defending his patent. The battle centered on Claim 15 of Farnsworth’s 1930 patent #1,773,980, “Television System,” filed in 1927:

15. An apparatus for television which comprises means for forming an electrical image, and means for scanning each elementary area of the electrical image, and means for producing a train of electrical energy in accordance with the intensity of the elementary area of the electrical image being scanned.


This simple claim essentially describes what Farnsworth conceived as a teenager in Rigby, Idaho: a means for forming an electrical image using scanning. RCA claimed that this claim should belong to Zworykin for his 1923 patent application for the iconoscope, which eventually issued as U.S. Pat. No. 2,141,059 in 1935. While Zworykin’s patent shows some significant concepts in the direction of electric television, the Patent and Trademark Office (PTO) ruled that Zworykin’s use of photoelectric globules did not fit Farnsworth’s definition of electrical image for Claim 15. There was also no physical evidence presented (notebook entries or specimens) to show that Zworykin’s 1923 invention was successfully constructed.4

In 1934, the PTO ruled that Farnsworth was the rightful inventor and that RCA had no right to make the invention of Claim 15. RCA had 16 months to appeal, and waited until the last day to file. The process wore on, but after losing all appeals in multiple cases against Farnsworth’s patents, in 1939 RCA finally capitulated and  agreed to license Farnsworth’s patents for $1,000,000. This was the first patent that RCA ever licensed. While Farnsworth had prevailed, he still felt drained.

During World War II, television production was suspended by the U.S. government. After the war, Farnsworth’s patents had little life left, and his position was looking desperate. With RCA’s publicity efforts, Sarnoff and Zworykin were being called the true inventors of television. Farnsworth had a nervous breakdown. His wife said, “He had put his whole life into this, and he felt he had spent all this time and energy for nothing because he didn’t think his patents would still be valid.” This was the nadir of innovation fatigue. While television would become one of the most important inventions in his lifetime, his role was largely unknown, and only recently was the story retold when Farnsworth’s wife, in her 90s, wrote a biography called Distant Vision.5

Farnsworth endured innovation fatigue factors of many kinds, but kept innovating, generating many valuable technologies but also spending most of what he had in the futile quest for nuclear fusion in the home. At the time of his death, he held 300 domestic and foreign patents, little wealth and very little recognition for what he had achieved.

Now recognition for his work is growing. He has been given an honorary Emmy. There is a statue of him in the Capitol. A peak was named after him in the Oquirrh Mountains of Utah where television station antennas sit. The U.S. Postal Service commemorated him with a stamp in 1983. (See Exhibit 3.2.) Time declared him one of the 20 most important scientists and thinkers of the 20th century, while U.S. News & World Report called him one of the world’s greatest inventors. Brigham Young University turned his life into a stage play called A Love Affair with Electrons.6 In 2007, another play,  The Farnsworth Invention by Aaron Sorkin debuted at the LaJolla Playhouse and later opened on Broadway; it was generally sympathetic to Farnsworth.7




Lessons (First Perspective) 

Lessons? First, Farnsworth would not have had a chance without patents. Frankly, a more thorough intellectual asset strategy might have helped, including a series of related patents around key television inventions. Proper protection for major inventions remains  critical today, though some of the rules and strategies have changed. Second, we can see the pain that the pride of others can cause, as some people refused to believe that a man without an elite education and vast resources could have accomplished what Farnsworth did. Finally, we see the importance of connecting with the right people and getting help from the right sources. A generous source of funds was essential for Farnsworth’s early success. Beyond that, his lack of connections to major sources of financial and media power may have put him at a severe disadvantage.

Farnsworth’s biggest challenge may have been his “immigrant” status. A foreigner to the elite halls of the established citizens of electronics and business, this rough and unschooled farm boy from Idaho was truly an alien. He produced a brilliant advance, but failed to gain the acceptance of the elite. He needed the assistance and recognition of others. A strong company as a partner early on could have made the difference, perhaps.

The case of Philo T. Farnsworth begins with the inspiring triumph of a lone inventor but ends as one of the sadder stories of innovation fatigue. While it may discourage some, let us remember that Farnsworth did succeed. He helped bring television to the world, he prevailed in court, and history is beginning to remember him as “the father of television.” With the right team of partners, a marketing strategy and a more holistic intellectual asset strategy, we believe things could have turned out much better.

That’s where we might be tempted to leave the story—Farnsworth as victim of corporate greed and theft, dying unrecognized for one of the greatest inventions ever, succumbing to innovation fatigue but triumphing nonetheless, even if posthumously. However, there is another reasonable perspective that demands consideration.




The Other Immigrants: Another Perspective 

Dr. Alexander B. Magoun, Executive Director of the David Sarnoff Library in Princeton, New Jersey, has kindly offered us several insights into another side of the Farnsworth story, particularly the legacy of David Sarnoff and Vladimir Zworykin, both immigrants from Russia. Magoun is also the author of Television: The Life Story of a Technology.8 Magoun’s review of the play, The Farnsworth Invention  made several salient points: 

The flaws with the play are not in Sorkin’s mash-up of history and fiction. . . . They appear in the effort to make a tragedy out of a conflict between an inventor and an innovator. There are lots of brilliant inventors, but many of their inventions or patents never make it to the factory or the consumer, because of technical drawbacks, someone else’s better idea, the lack of entrepreneurial support, the wrong market, or the wrong cultural moment for the right market. There are arguably fewer brilliant entrepreneurs who have a vision, a place for particular inventions and products within that vision, and a sense of what the right market will bear. . . . Sarnoff invariably “wins” because as innovator he commands the financial and intellectual resources to take the best inventions and organize the groups necessary to turn them from paper ideas into a popular commercial product.9


Magoun makes the point that the real lesson of Farnsworth’s story is the need to nurture brilliant young people like Farnsworth and to help them gain the education and build the relationships needed to succeed.

He also argues against claims that Zworykin stole anything from Farnsworth. Rather he and Sarnoff “did what Thomas Edison did with electric light: take an invented, impractical technology and—with a great deal of support from engineers, scientists, technicians, marketers, investors, and customers—turn it into a commercial system that we and the rest of the world have used ever since.”10

Magoun has pointed out that Farnsworth’s television system, as exciting as it was, suffered from serious flaws related to its inability to store image information and the resulting need for painfully intense light on a subject to produce a visible image. If Farnsworth’s patent indeed had limited commercial potential on its own, it may have been a serious error to refuse Sarnoff’s offer for $100,000 and the opportunity to join forces with Sarnoff to more rapidly move toward commercialization.

In spite of the $1,000,000 Farnsworth eventually received, Farnsworth wasted much of that pursuing an impractical invention, nuclear fusion for the home. With the right mentoring and connections, he might have found better inventive battles to fight.

Zworykin, on the other hand, pursued innovation with the benefits of advanced education, business mentoring, and extensive  financial support. Zworykin, like Sarnoff, was an immigrant from Russia. With Sarnoff’s help as a visionary entrepreneur with financial and political means, Zworykin would ultimately receive about 120 U.S. patents and receive the United States’ highest scientific honor, The National Medal of Science, awarded in 1966 by President Lyndon B. Johnson. Ultimately, Magoun calls us to respect the inventors Farnsworth and Zworykin, and “remain in awe of Sarnoff, the innovator” for his work that enabled the video age.11

Whatever one makes of the Farnsworth-Sarnoff controversy, this added perspective brings additional lessons. First, an inventor’s sense of being robbed may not always represent reality. Second, few major innovations are the work of a single inventor. Others are almost always needed to fill in the gaps, guide development, and form connections with sources of capital. Third, Farnsworth needed help in understanding and appreciating the limitations of his own work. His confidence in what he had to offer may have been excessive and a barrier (see Fatigue Factor #4).

We find compelling elements in both perspectives of the story, and recognize that reality is rarely a simple story of good versus evil. We recommend considering both perspectives, while drawing one’s own conclusions about who, if anyone, should be called the “father of television.”
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