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CHAPTER SUMMARIES

PART 1—THE INNOVATION JOURNEY

Part 1 is comprised of six chapters. The first two chapters lay out the global per-
spective of the innovation process: from this the reader will garner a thematic
understanding of the forces with which an innovator must contend. The next
pair of chapters introduces the concepts that underlie the work of planning and
scoping the development process. Together, Chapters 5 and 6 deal with the tran-
sition from technology development to asset creation.

Chapter 1 introduces the reader to the unsuspecting complexity of the inno-
vation process.

Chapter 2 strives to paint the true reality confronting the innovator. The ob-
ject is to open the reader’s eyes to the real nature of the opposition that will
stand in the innovator’s way, which is essential to formulate a suitable innova-
tion development strategy.

Chapter 3 discusses the key factors that propitiate the probability of suc-
cess of the project. It also introduces the reader to the technology readiness level
methodology, which breaks down the sequence of activities to transform the
idea into the product.

Chapter 4 presents a detailed road map to determine what work needs to
be done when, in what order, and for what purpose. The reader will find the
techniques for quantifying the scope of work, the time and cost estimates of
each task, the timelines, the budget, the resources, and the go/no-go decision
schemes to progress the development work.

Chapter 5 brings the reader to the critical stage of the prototype’s pilot test to
secure the very important first customer sale.

Chapter 6 discusses the innovation journey from the perspective of the out-
side champion—our would-be buyer of the innovative product.

Xix
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PART 2—THE BUSINESS JOURNEY

Part 2 switches the orientation of the text from innovation to business. It
assumes that product development has succeeded and that the product is ready
to start making money.

Chapter 7 starts things off with the issue of management. The text addresses
the general features and dangers of managing the project as seen by the project
or business manager’s point of view. The reader will discover the concept of
the project management framework and understand how that framework can
be used to corral risks, mitigate off-the-rail situations, and show the value of
investment capital over time.

Chapter 8 is concerned with the issue of culture and its relationship with the
concepts of vision, mission, strategy, and value proposition.

Chapter 9 segues from this theme to explore what is involved in getting the
business ready to sell the product, a stage that is called pre-commercialization.

Chapter 10 walks the reader through a selection of marketing topics that are
imperative to the external communication of the firm.

Chapter 11 contrasts the aspirational character of Chapter 9 with the bare-
knuckle inflexibility of cash flow demands. The arrant importance of paying
diligent, constant attention to the flow of money in and out of the firm will be
unequivocally stated. The vision thing is subservient to the cash king as long as it
cannot be inverted.

Chapter 12 switches the focus to business survival in the face of adversity and
an unpredictable future. It introduces the idea of the antifragile organization, an
organic construct meant to enable an organization to not only survive a threat-
ening event, but grow in strength from it.

Chapter 13 concludes the text through a parallel between the innovation pro-
cess and the mechanics of natural selection and evolution.



PREFACE

“You have all the reason in the world to achieve your grandest dreams. Imag-
ination plus innovation equals realization.”
—Denis Waitley

“An important scientific innovation rarely makes its way by gradually win-
ning over and converting its opponents: What does happen is that the oppo-
nents gradually die out.”

—Max Planck

The inspiration for this book came about in the early days of the summer of
2016 when I was hard at work on the completion of Investment-Centric Project
Management. The other hours of my day were filled with the business affairs
of NAIAD Company Ltd., an engineering and management consultancy that I
founded in 2000. The business of innovation management, product develop-
ment, and technology R&D had been at the core of NAIAD since its inception.
Almost from the outset, it was clear to me that the innovation journey had to
go beyond engineering or manufacturing, albeit to an extent that eluded me in
those early days. Even when the viewpoint was pulled back into the mechanics
of design, of engineering, of material selection, and of manufacturing meth-
ods, I could not escape the realization that NAIAD and I were not all that
enlightened on the artful execution of a technology development program.
Despite the patents that came to life for our clients and for ourselves over the
years, there lingered a feeling that we could have gotten there faster, at less
cost, and with more elegant outcomes. In essence, we had fumbled our way
to success by trial and error, in fits of creativity, and bouts of stagnation. We
earned our innovation chops, in other words, in the school of hard knocks.
I was an avid consumer of books on the topic, ranging as far as management
science and the art of artistic creativity. Yet, I was left none the more enlight-
ened for it. The innovation journey seemed to be imbued with a persistent
dose of wishful thinking tied to the exhortation to maintain one’s faith in the
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idea through thick and thin. The recurring emphasis on creativity seemed to
make sense, but too often came at the expense of any formalism in the process
of developing an idea into a commercially successful offering.

This is where the summer of 2016 ties into the storyline of this book when I
began to write it in parallel with Investment-Centric Project Management. The
insights from that book turned into a realization that should have been obvious
all along: innovation projects are capital projects. They are not, as the literature
would have it, the point of some lyrical mission to change the world or invent a
better mouse trap. While innovation projects can, of course, change the world
and alter our own, they do not succeed primarily on the merits of some new-
fangled, whizbang technology. Indeed, the history of failed innovations by gi-
ant corporations throughout the decades dwarfs, in size, the failure statistics
of failed capital projects discussed in Investment-Centric Project Management.
However, the goal of innovation projects is the same as capital projects: to real-
ize a profitably performing asset that will generate sustained investment returns
to its shareholders throughout the economic life of that asset. In the case of a
capital project, the asset is an operational plant. In the innovation case, it is the
business selling the product resulting from the innovation journey. The unique-
ness and physiognomy of the plant or product matter only to the extent that
they propitiate the profitability objective. The corollary to this insight was equally
telling: it makes absolutely no difference that an innovative solution displays
the greatest technological wizardry since the invention of digital sliced bread: if
nobody buys it, it will amount to a complete waste of time, money, and patience
by those who bankrolled its development. If the thing doesn’t make money; it
makes no investment sense.

The decade between 2001 and 2011 saw a multitude of technology projects
come to NAJAD. These projects afforded me the unique opportunity to inves-
tigate, on my own, the mechanics and mechanisms of technology development.
What was once a very limiting viewpoint dominated by engineering had ex-
panded into the realms of market research, buyer psychology, finance, supply
chains, business start-ups, and management theory. The glaring zones of ig-
norance that had plagued me in the early days of NAIAD have, by now, amply
shrunk to manageable levels. By November 2016, I had joined the Industrial
Research Assistance Program organization, administered by Canada’s National
Research Council, where this vastly expanded mind space would be put to the
test. My new role as industrial technology advisor effectively put me on the
other side of the innovation game; rather than develop an idea, my job was to
assess the technical and commercial merits of ideas by would-be innovators.

The premise of this book posits that the successful development of an idea
into a commercial business must be corralled by a formal execution frame-
work. This framework allows creativity to roam freely in the early stages of the
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innovation journey. As the work progresses, the execution effort must switch
focus from ideation to development, which is where formalism necessarily
comes in. The name of the game is not to obsess about technological novelty
but sellable technology. The ultimate objective is always just below the surface:
to get to a profitable commercial operation. The need for structured creativity
and development formalism calls forth a repeatable, controllable methodol-
ogy that can be managed effectively and valunomically (a concept introduced
in Investment-Centric Project Management). This book means to introduce
such a methodology. The result is a single, unifying management framework
for transforming an innovative idea into a commercially viable product or
service, and to morph the latter into a successful business. The contents of the
book are divided into two parts. Part 1 caters to the innovation process proper,
starting with the idea and ending with the commercially ready product. Part
2 switches focus and is intended for readers who want to understand what is
involved in getting a business up and running in order to sell the product. To-
gether, the two parts form a coherent innovation project delivery system. The
system is inherently flexible so that one can tailor its prescriptions to the scale
of the effort anticipated, from the simplest of widgets to the most complex
enterprise-wide solution.

A comprehensive implementation of the elements found in Part 1 will apply
to innovation projects that target complex applications found in large commer-
cial and/or industrial applications. Such an implementation will entail a heavier
management hand print than more limited projects that are intended for retail
markets. It establishes a definite level of formalism over the execution strategy,
the technology development plan, and the administration of the financing re-
quirements. Such formalism cannot be avoided if one wishes to pursue inno-
vation projects in a repeatable, predictable, and controllable fashion. Winging
it, as some suggest, in the name of unshackled creativity isn’t a recipe that leads
to commercial success. When other people’s money is involved, the innovator
does not have the freedom to follow his whims. Nevertheless, the methodology
proposed herein is not so rigid as to prohibit any relaxation of that formalism.
Indeed, the innovator can be served equally well by picking and choosing the
elements of Part 1 that fit his circumstances, especially in the detailed execution
of the technology development program (explored in Chapter 4). As a matter of
fact, the methodology will be most effective when it is tailored to the particular
environment of the innovator. For example, the innovator who is an employee
of an established firm will have different needs than the one who is starting up
from scratch, as will be the case for business start-ups. The savvy innovator will
therefore maximize his benefits from this book by extracting from it the pre-
scriptions that best serve his purpose and set aside the others.
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Part 2 is equally malleable in terms of implementation. Its target audience
is comprised of the people within an organization who are invested with man-
agement and leadership mandates tied to money and budgets. Part 2 will be
useful to all readers of Part 1, but will prove especially useful to those who are
newcomers to the management game. Part 2 highlights the importance of finan-
cial literacy to the effectiveness of daily management. It is an unfortunate fact
that most employees pay little heed to their employers’ financial state. Budgets,
accounting numbers, and financial management are viewed with skepticism by
many, even loathing by some! The business of business numbers is not glam-
orous or inspiring to most people, it is true. However, a lack of glitz does not
imply an absence of merit. As the reader will discover, Part 2 makes the case for
educating one’s entire workforce on the basics of financial accounting. Other
topics of paramount importance will benefit managers and subordinates alike,
such as management mindsets, corporate culture, product rollout, and com-
mercialization planning. Part 2 ends on a positive note through a discussion
about what the immediate future holds in store for us all. The reader is invited
to read between the lines: he will surely find there a fertile ground for a myriad
of innovation seeds.

The innovation journey is exactly that, a journey. It is neither for the diffi-
dent or the fearful; the game is played on a battlefield dominated by belligerent
competitors who will defend their turfs at whatever costs. Think of it as a pirate
ship with you, the reader, as captain. The treasure that awaits you glitters in the
sunlight, but only if you are prepared for the fight. It is also a glorious adventure
that will inspire you and your crew. The world in which we live exists because
someone, somewhere, at some point in the past imagined what it could be. The
marvelous thing about the world of innovations is the fact that everyone is in-
vited. It is the great opportunity equalizer—unfazed by entrenched interests,
economic superpowers, mercantile giants, or global corporate cyclops. It is not,
however, a field where one strolls leisurely toward easy riches. While its doors
are open to all, its rules are enforced in the throes of competition. Opportunities
are offered but never given. Success will be earned from within, never bestowed
from without. In the immortal words of Eleanor Roosevelt:

“The future belongs to those who believe in the beauty of their dreams.”

Steven Keays
Calgary, Alberta, Canada
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Part 1

The Innovation Journey

From the idea to the first sale: in this first part of the book, the

reader will be taken along the innovation journey—exploring

the pitfalls, land mines, waterfalls, and windfalls of the devel-

opment process—all the way up to making that all-important
first sale of the commercially ready innovation.



THE BIRTH OF A NOTION

“Adversity reveals genius; prosperity conceals it.”
—Horace

THE BETTER MOUSETRAP
A Star Is Born

Ours is a world filled with ideas that came to be. Take a look around you right
now. It doesn’t matter whether you are lying in bed, traveling on a plane, driv-
ing, or sitting on a park bench reading this book; you will see just how much
your existence is affected by the things in and around it. This very book is the
sum total of wondrous technologies that conspired to put it in your hands. This
book, seemingly so innocuous, embodies the very essence of the innovation
process which, in this case, was so momentous that in the hands of Guttenberg
it once changed the world. This book may look like an unlikely standard-bearer
of innovation; but, when you pause to think about its coming to life, it conceals
all the marvels of modern life. This book simply would not exist without the
awe-inspiring power of innovation.

We go about our daily routine without ever giving a second thought to the
seminal influence of innovations on the world. We see things as they are and
take them for granted. Sometimes, we ask why they should be so. Sometimes,
we ponder why indeed, and imagine how else they could be. Everyone has lived
a moment when the invention of a new device seemed so evident that it made
you wish that you had thought of it first. Humans seem to be genetically pre-
disposed to detect flaws in their environment as a survival reflex. To the brain,
flaws are a threat—be it a risk of pain, a danger, a denial of access, an absence
of safety, or simply an annoyance. Whatever the case, it is the flaw that spurs
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people to let their minds wander and stumble upon a way to fix it. A thought
leads to an idea, which becomes a concept, from which is molded a reality in
many iterations, until a final design is at hand. This is the quintessence of the
life of an innovation. Everyone (well, most of us) is born with this innate gift of
observation and deduction to spawn new visions of how things can be. We need
not ask where ideas come from; instead, we wish to know how to make them
real and get rich in the process. What this process is and how to carry it out
successfully is the central thesis of this book.

The innovation process is multifaceted, tedious, long-winded, and fraught
with frustrations. The idea is just the starting point. To get from the starting
point to riches demands time, patience, money, persistence, and luck. Sweat
and steadfastness will make the idea into a reality. But transforming that reality
into a profitable business calls for something more. It needs a formal frame-
work to execute all that must be done, in the right sequence, to reach the end
in a minimum of time and budget. Large companies have two competitive ad-
vantages over everyone else in this realm: money and access. Money empowers
them to marshal whatever resources they already have unto their own inno-
vation pursuits. Access enables them to hire whatever expertise or company
necessary to do the work on their behalf. IDEQ, the product design company
that is the standard-bearer of Planet Innovation, is the top of this particular
consulting business. As for the rest of us, i.e., the overwhelming majority of
the players in the innovation game, we must make do with what we can get.
Dwarfed by resources and strained by cash flow, the silent majority is left to its
own device to figure out the mechanics of transforming an idea into a commer-
cially successful product.

This book intends to swing the lopsided competitive advantage of big busi-
ness back toward the little guy. So what is the good news? It is possible to over-
come the hegemony of money through the agency of a formal development
process that is both potent and economical. There are myriad ways by which
an idea can be transformed into a product, a service, a process, or a proce-
dure. Most ways will take too long, run out of money, or fail to gain traction
with buyers. This book presents one empirical way that avoids these pitfalls
and leads to commercial success without breaking the bank. Note where the
emphasis lies: on the commercial success rather than the wizardry of the in-
novation. The idea behind the innovation is but a seed that must be nurtured
to blossom into the commercially successful product. The product is the cor-
nerstone of the business that we intend to create. The business is the ultimate
aim of the innovation journey, one that will become profitable. This way of
moving from idea to profits has a name: investment-centric innovation project
management (ICIPM).
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An Ancient Game

The preponderance of the word innovation in the geopolitical discourse speaks
to its importance to the broader discussion on free trade deals, economic hege-
mony, and income equality. There is no denying the role of innovations to the
wealth of nations. As Thomas Piketty remarked in his seminal book, Capital in
the Twenty-First Century, the widespread impact of innovations has always led
to dramatic changes in their times. Back in 1980, there was no modern inter-
net, nor were there smartphones, CAT scan machines, or nine-speed automatic
transmissions. Flying was still reserved for a minority of well-to-do travelers.
Attending a university was reserved for a minority of high school graduates.
Piketty remarked that up to a third of the jobs in today’s economy did not exist
thirty years ago. Thats what we call impact.

The subject has taken on the mantle of economic orthodoxy on par with
those of Marx, Keynes, Schumpeter, and Deng Xiaoping. It peppers the political
discourse to such an extent that national governments everywhere latched onto
its economic promises as a vehicle of GDP growth, wealth creation, and tax
revenue inflation. To gauge from the media coverage, one could think that the
mechanics of innovation was itself a recent innovation of the post-industrial
revolution. And one would be forgiven for this impression—for innovations are
as old as humanity. Call them ideas, call them concepts, or call them flashes of
genius; in the end, they are all incarnations of the instance of a point in time
when what came after was different than what came before. Fire, the wheel,
counting, writing, agriculture, clothing, bricks, metal smelting, threads and nee-
dles, knives, cups, plates, pipes, oil, music, paint, the Sistine Chapel—all of these
are examples of an innovation that was imagined or discovered by someone, and
then manifested into being. Every single artifact that you can touch, smell, hear,
or taste began at inception as a thought which became an idea that eventually
became reality. Some changed the world (think fire, wheels, languages), while
others made it just a tiny bit better (the fork, toilet paper, shoes); some came out
of someone’s mental triumph (geometry, buoyancy, croissants); and others de-
veloped as improvements upon the extant (corsets, ballpoint pen, money). The
word innovation conjures up visions of something totally new and novel. The
bulk of them do not represent the majority. In the majority of cases, the innova-
tion arose incrementally by integrating existing bits and bytes.!

Ironically, despite years of first-hand exposure to the phenomenon of innova-
tion, most of us would be hard-pressed to explain the mechanics of innovation.
This lack of understanding perhaps explains why so many innovative adven-
tures end in failure. The evidence indicates that close to 90% of novel products
and services will fail in the marketplace. Mark Payne, President and Founder
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of Fahrenheit 212, points out that most companies begin to fail when they ne-
glect to deal with the toughest challenges first.? Failure or success will often be
dictated by the choice between focusing on the widget’s features (failure) rather
than on the needs of the eventual buyer (success). The former emphasizes the
better mousetrap as a means of attracting buyers; the latter builds a mousetrap
that will solve their problems.

The Burden of Proof

The better mousetrap almost never works out as a business motive. For sure,
the merit of an idea is what gives the ensuing development the impetus to pro-
ceed, but that’s about it. The history of commerce is littered with examples
of great products that went bankrupt. Think of Newton (Apple), New Coke,
Google Glass, Bikes (by Smith and Wesson, the gun manufacturer), DMC-12
DeLorean (of Back to the Future fame), Zune (Microsoft), Betamax (Sony),
LaserDisc (Phillips), Zima (Coors Brewing Company), Lisa (Apple), Pinto
(Ford Motor Company), and Wave (Google). There is even a museum in Swe-
den dedicated to the glory of past failures that were so bad, they are good (see
http://museumoftailure.se). The reader is invited to check it out at this time
and then again at the end of Chapter 3 to get a stronger appreciation of the
importance of being attuned to the market before launching into the develop-
ment of a supposed better mousetrap.

Conceptually, all innovations labor under a burden of proof that must be
proven beyond any reasonable doubt in order to reach the land of plenty. This
burden of proof goes something like this:

Proof of need > proof of physics > proof of system > proof of installation >
proof of economics >>> make money.

Before any labor and treasure is spent on developing the purported innovation,
the proponent must demonstrate the terms under which the marketplace will
embrace it. That’s the proof of need. Next, it is necessary to demonstrate that the
product is feasible practically in terms of the physics (which implies chemistry,
mathematics, and any other pertinent scientific basis) involved. The key word
is practically. For example, if the operating principle requires rare and esoteric
materials, its commercial viability may be mortally wounded from the get-go.
It is not enough to show that the science permits the principle; the economics
must also permit the science at production scales. This is the proof of physics. It
is followed by the proof of system, whereby the working principle is integrated
into a working model of the device and tested in the laboratory. At this stage, the
aim is to uncover the side effects stemming from the interplay of the integrated
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components. Once proven, the system is scaled up to the actual size intended for
sale, then tested once again for interactions and emergent complexities within a
controlled environment (the lab, a field test, or a pilot plant). This is the proof of
installation. The final stage, proof of economics, must prove out the business case
for the product. In other words, are the economics of the business required to
sell the innovation worth the investment?

The secret of innovation success lies within the burden of proof. The inno-
vation process begins with the correct assessment of what the market needs and
the conditions under which the market will buy the product. This is what Mark
Payne® means by choosing to do the toughest challenges first. Make no mistake
about this: the commercialization of a product is order of magnitudes more
difficult than coming up with a good product design. Take the Segway mobility
device, a two-wheeled scooter that remains to this day a marvel of engineer-
ing and simplicity. Unleashed initially with great fanfare, it failed to gain wide
traction in the marketplace. Why? Because its proponents never took the time
to assess the regulatory environment surrounding its use. You see, most city by-
laws would not allow its use on sidewalks because it was motorized, nor allow it
on city roads because of safety. With no obvious field of joy upon which buyers
could gambol away with glee, the Segway failed utterly in its initial vision of a
world-changing urban transportation solution.

A FEW DEFINITIONS
The Product

In this book, the term product will encompass both product and service inno-
vations. In either case, the definition will imply that a user spends money to
acquire or use it. The product, as an entity, is either physical or algorithmic. For
instance, this book was written on a laptop—a physical product—through the
agency of a word processing application—an algorithmic product. A service,
on the other hand, has no weight. It is essentially an activity that produces an
output bought by the user. From the user’s perspective, a product answers the
question, what can I buy from you?—whereas a service answers the question,
what can you do for me? Clearly, the inner workings of a service may involve
physical and algorithmic products. Buying an airplane ticket online and getting
it printed through a kiosk at the airport involves both; however, their respec-
tive inner workings are invisible to the buyer who does not care about the soft-
ware or the machine that prints it. The user in this case is purchasing a service,
namely transportation.
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The Integrated Product

The product comes in three flavors: integrated, ready, and schema. The inte-
grated product must be incorporated into an existing infrastructure before it can
be used. The integration implies that the product is controlled through signals
and commands that are transacted within the infrastructure. It also implies that
the inputs and outputs of the product are dependent on the inputs and outputs
of other existing products. A solar power system, complete with battery storage
connected to the main distribution grid is a good example. Another example is
the game app on a smartphone—the underlying code must be compatible with
the phone’s operating system, work with the physical user interfaces, and not
place excessive demands on the battery.

The Ready Product

On the other hand, things like a screw, a sensor, a control panel, a clothespin,
a button, a smartphone, a car, a light bulb, and a laptop are not integrated in
the sense that was previously laid out. These product instances can be used at
once and perform their function independently of their environment. They are
called ready products. Whereas an integrated product gives priority to function
over form, the ready product will tend to flip the priority in favor of form over
function. Retail products are of the ready type, for which color, feel, and finishes
matter to the user. Industrial products are usually of the integrated type and are
less prone to whims and fancy in matters of buying decisions. What matters is
that they work as advertised. This distinction will become critical to the discus-
sion of pilot demonstration in Chapter 5.

The Schema Product

The third product type is the schema. The schema product has no immediate
tangible form. It is first and foremost a process through which information and
interactions flow. The schema product is akin to the mechanics of a transac-
tion. What must be done to approve a request? Whose signatures are required
to release a payment for an expense report? How to file an income tax return
online, without paper? How to best handle long lines at an amusement park?
These are examples of schema products. The April 2017 edition of the magazine
Wired includes an intriguing example in the form of a high-efficiency office
floor layout.* In all of these instances, the schema product differs from the inte-
grated and the ready products in one key aspect: it generates no sales revenues
from users—it exists as a cog in the wheel that makes an organization’s world
turn. Yet, while it generates no direct sales revenues, the schema is fundamental
to the profitability of the business, through process and transaction efficiencies
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(more on this in Chapter 5). Within the realm of a business’ operations, the
schema product constitutes the broadest source of internal innovations from
which higher profits can be wrung out.

The Players

The term innovator will designate the individual leading the innovation jour-
ney. That person may also be the idea’s originator in most cases. The innovator
is the driving force behind the vision and is the overall leader of the activities
throughout the development’s phases. The innovator may be the inventor, the
development manager, the eventual business manager, or even the company
underwriting the project. Over time, the innovator will be forced to make a
choice between managing the development process and managing the business
underlying the development. In all instances, the innovator will be understood
to carry the ultimate decision-making power over the innovation journey.

The term buyer will refer to any party who is independent of the innovator
and is willing to buy the innovator’s product offering. The buyer can be a person
or a company, but not related to the innovator through family or friendly ties.
The buyer will represent a commercial entity distinct from the innovator’s firm
for integrated and ready products. For schema products, the buyer will in most
instances belong to the organization intent on implementing them.

The term owner will designate the organization employing the buyer. Finally,
investors and shareholders will be used interchangeably to designate the provid-
ers of funds to the innovator, including government funding programs.

THE POINT

The Aim of the Game

The book will not dwell into the mechanics of idea generation, which is already
amply served by a surplus of excellent books.> The text assumes that the read-
er’s idea has merit from the get-go. From there, it proceeds to guide the reader
on a journey toward the objective of a profitable business. The text follows
the chronology of the development process. It will introduce the reader to the
variegated techniques for assessing the merits of the idea and its commercial
potential; for turning the idea into the set of functions necessary to achieve
commercial success; for avoiding dead ends, pitfalls, and wasteful chases; for
constructing a development plan that is controllable, predictable, and without
risk; for executing the work at the least cost and time; and for managing effec-
tively the randomness that is inherent to the process while staying steadfastly on
course. The reader will discover a comprehensive methodology for conducting
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research and development and for executing an innovation strategy that yields
the greatest probability of success in the least amount of time. Incidentally,
notice the emphasis on the business outcome rather than the wizardry of the
gadget. This is on purpose and will be a recurring theme throughout the book.
The end game is making money, not making flashy gadgets.

The book explains to the reader the mechanics of transforming an idea into
a business. The transformation mechanics go by the name development process.
The set of activities required by this process will comprise the project. This partic-
ular perspective allows us to characterize the evolution of the innovation process
in terms of project management, from which we can extract the necessary tools
and techniques to manage the scope, the timelines, the budgets, the risks, and
the outcomes. The management approach will borrow heavily from the invest-
ment-centric project management (ICPM) philosophy expounded on by Keays.®
ICPM states that the point of a project is to develop a profitably performing asset
(that which generates revenues for its shareholders over the asset’s economic life).
Analogously, we posit that the point of the innovation process is the realization of
the commercially successful business based on the sale of the product. The product
becomes the asset when it begins to generate revenues. The asset is driven by the
prime objective of delivering a return on investment (ROI) to its shareholders
throughout the economic life of the product. This perspective sets the tone for
the book and frames the end game of the innovation process as making money
from the asset. The development process is thus seen to be the investment vehicle
to realize the asset.

Two Solitudes

As we will see in Chapter 2, an innovator is quite distinct from an inventor.
Suffice it to say that the inventor exists in juxtaposition to his idea, while the
innovator exists as a counterpart to his buyer. Without a buyer, the innovation
journey is futile. The people who have the innovator’s well-being at heart cannot
be counted as arbiters of an idea’s merit. The sole measure of that merit stems
from the commerce that it engenders (or not). For that reason, the buyer is the
logical arbiter. The buyer performs two vital functions: (1) define the purchase
criteria (why a buyer would purchase the innovation); and (2) buy the innova-
tion once it is offered.

The innovator-buyer relationship is the driving—external—force under-
lying the innovation journey. Commercial success is possible only through
the willing agency of the buyer, whose needs must be satisfied by the in-
novation. No buyer, no business.
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What about the investors? It is a self-evident truth that the innovation journey
requires money. As air is to a scuba diver, so is money to an innovator. The
investor fulfills two vital functions during the innovation journey: (1) supply the
money; and (2) enforce the focus on the end game: the commercially successful
business. The investor will most often be a collection of sources such as wealthy
individuals, venture capital firms, government programs, and would-be buy-
ers. Observe, once again, the absence of family members and friends. Although
these people can contribute money to the cause, these ties will often taint the
cold, rational calculations that are required to make tough but necessary deci-
sions (like firing the innovator, for example!). The innovator is best served by
the discipline imposed by independent minds marching in unison to reach the
summit together.

The innovator-investor relationship is the driving—internal—force be-
hind the innovation journey. It is the source of energy required to power
the development works.

THE AUDIENCE

From Innovation to Corporation

This book is divided in two parts: Innovation and Business. Part 1, The Innova-
tion Journey, discusses the innovation process, its techniques, and its develop-
mental sequence. Part 1 will therefore appeal to the reader who is interested in
the transformation of an idea into a commercial product, but may lack the expe-
rience to see it through. The reader may already be employed in an established
firm, or be the founder of a one-man start-up company. Part 1 is not—and this
is important—about techniques for coming up with the idea in the first place
or for looking around for opportunities to innovate. Part 1 is about equipping
the reader with a detailed road map for transforming an idea into a commer-
cially successful business. The road map creates a formal product development
framework to carry out the innovation process in accordance with professional
project management principles. These principles are necessary to maintain
investment discipline—without which the project will devolve into a morass of
tinkering and improvisation.

The emphasis is on the process of evolving the idea over time, expounded in
a prescriptive style, to enable the reader to apply the methodology immediately
to his own circumstances. The prescriptions will thus empower the reader to:

o Engineer a product development strategy that will minimize investor
risks (costs, time, performance);
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o Put together a project execution plan that will maximize the probability
of product success in the shortest time possible; and

o Devise a commercialization strategy that is aimed at accelerating the at-
tainment of profitability for the business thus created.

Part 2, The Business Journey, will switch the focus from innovation to business.
The appeal of Part 2 will resonate with readers who are in the early stages of
their own business, perhaps as start-ups or as recent buyers of a small business,
and who are relatively new to the intricacies of everyday mechanics. The text
will point the reader in several directions and bring to light the hidden traps
and dangers of ramping up a business. Topics will span a broad range of busi-
ness functions from manufacturing, warehousing, and logistics, to supply chain
management and marketing; from corporate strategy to execution tactics; and
conclude with important pointers for the often-dreaded realm of finance and
money matters.

Multiple Personalities

The reader will note a constant evolution in the innovator’s immediate focus
as the text progresses through Parts 1 and 2. From the outset, that focus will
be placed on figuring out the viability of the idea, then switch to a market
perspective that is driven by external imperatives. The focus will once again
be transformed into management discipline while the innovation development
takes places. Over time, the development will near completion and require yet
another focus adjustment to embrace the all-important monetization plan-
ning before product launch. The discussion at this point will adopt a more
descriptive style, and paint in broad strokes a high-level visualization of such
big picture items as production setup, marketing development, sales strategy,
after-sale support, and business operations. Each one of these subjects is a topic
of study unto themselves and is beyond the scope of this book. The text is
meant to alert the reader to the importance of these enterprise functions for
the success of the business.

Taxonomy

The text will rely on a number of common terms that are familiar to most read-
ers. Nevertheless, within the ICIPM context, several of these terms will take on
specific meanings defined in Tables 1.1, 1.2, and 1.3.7

A consequence of these definitions will be that some of the material may not
apply to all readers, depending on the scope of an envisioned product. When
the latter is a component or an assembly, pursuant to Table 1.1, the development
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Table 1.1 Physical taxonomy
Product The generic term referring to a product, service, process,
procedure, or other objective of the innovation process.
Asset The sum of the final, ready-for-sale product and the business

functions enabling its selling and servicing.

Innovation process

The activities carried out during the development of a product,
comprising the TRL spectrum.

Project The shorthand name for innovation process.

TRL Technology readiness level. Method of estimating the technology
maturity of a product during development.

Design Set of related deliverables representing the theoretical features of
the asset.

Product The product is the version of a sales-ready design.

Unit transformation

A process that converts one or more input variables into one or
more output variables. The process can be physical, procedural,
or algorithmic. Together, the inputs, transformation process, and
outputs constitute a product function.

Element

Generic term representing the constitutive part of a set of
connected parts. For example, components are the elements of
an assembly. Both are the elements of a system. And all three are
elements of an installation.

Primary

An element is said to be primary when its unit transformation
directly contributes to the revenue stream. For example, a gas
compressor moving natural gas down a pipeline is a primary
system.

Secondary

An element is said to be secondary when it acts as an enabler of
a primary element. The fuel gas supply to the engine driving the
gas compressor is a secondary system.

Tertiary

An element is said to be tertiary when it belongs to the operation
of a system, an installation, or a plant. The access road to the
compression station and the ground rainwater drainage network
are tertiary installations.

Component

The smallest, indivisible physical element of a design; a
component performs a single transformation. For example, the
components of a wheel include the tire, the rim, the bolts, the
inner tube, the pressure sensor, and the hubcap.

Assembly

Two or more components acting together to generate several
unit transformations. The tire and inner tube, for example, form
the tire assembly. The rim assembly include the rim, the spokes,
and the pressure sensor. The hubcap assembly includes the cap
and the clips for securing it on the rim. When the assembily is the
product, as defined above, it includes all primary and secondary
assemblies.
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System

Two or more assemblies acting together. The wheel system
includes the above assemblies. When the system is the
product, as defined above, it includes all primary and secondary
assemblies.

Installation

Two or more systems acting together. The front-wheel drive
installation on a car includes the wheel systems, the brake
systems, and the command hardware to control them. When
the installation is the product, as defined above, it includes all
primary and secondary systems.

Plant

Set of all installations forming an operating asset. The plant
includes all three levels (primary, secondary, tertiary) of the
elements constituting it.

Performance

The sum of the revenues generated, expenses incurred, and
profits garnered by the asset.

BL'

Boundary layer. The physical envelope of a system, installation,
or plant. The envelope is a narrow band forming the perimeter
(real or assigned) of the layer. The layer defines what lies inside
and outside of it, and is used as an interface junction between
what comes in and out of the envelope. The ins and outs

include physical connections, control signals, and geometric
alignment between adjoining systems/installations. The layer also
establishes the accountability of the parties involved inside and
outside of the layer.

IBL

Inside boundary layer. Delineates the scope assigned to the
accountable party.

OBL

Outside boundary layer. That which is not explicitly comprised
within the IBL.

'The allusion to a layer rather than a limit is intentional. It borrows from the notion of the boundary
layer in fluid mechanics, which is a thin physical layer of a finite width inside a fluid adjacent to a
physical boundary (such as a wall or another fluid).

Table 1.2 Work taxonomy

Output The outcome of applied work and evidence of the work so performed.

Deliverable An output that is bought.

Task Time-limited work performed by one specialty or discipline and
producing at least one output. Examples include doing a calculation,
preparing a letter, and creating a drawing.

Activity Group of related tasks required to produce at least one deliverable.

Work package

Group of activities resulting in a design.

Scope of work

Set of all related work packages that form at least one system.

Phase

A life-cycle phase is a group of two or more scopes of work.
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Table 1.3 Labor taxonomy

Specialty Specific expertise, by individual. Examples include electrical engineer,
architect, lawyer, and project manager.

Discipline Group of related specialties. Contracts, for example, could include the
specialties of formation, administration, and billing.

Function Group of related disciplines. Engineering, for example, could include
mechanical, electrical, structural, civil, and chemical engineering
disciplines.

Team Group of functions.

process may be completed without the need for a formal pilot demonstration.
On the other hand, large-scale complex systems and installation will require a
pilot demonstration stage to gain credibility in buyers” eyes. Three examples of
these possible situations are shown in Table 1.4.

A Remark About Software

Software is an integral part of the innovation process. It may arise as a functional
component of the product (the control system algorithm, for example), as the
product itself (an app, an application), or as a business function (i.e., a schema
product) supporting the commercialization. While the ICIPM approach applies
equally to bits as to bytes, the reader is cautioned about embarking uncondi-
tionally into software projects. An algorithm that is strictly limited to the inner
workings of the product, called a control algorithm in ICIPM, is included in the
scope of this book. If the algorithm extends beyond the product, (for example,

Table 1.4 Examples of products ranked by technology readiness level (TRL)

Product Machine Hybrid' Software Final design TRL
Component | Winding Antenna Signal capture 6
subroutine
Assembly Rotor Input module Signal processing 6
algorithm
System Electric motor | Data processor Transmission 6
application
Installation | Motor-pump Orbiting satellite Satellite control 7
powertrain
Plant Pumping Earth-based GPS | GPS network 7
station network control

"The hybrid column illustrates a product that combines physical and algorithmic attributes.
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uploading the data measured by a sensor to a Cloud-based archive) it is said
to be an application algorithm (which will usually mean a collection of them
working in tandem) and is excluded from this book’s scope. In the latter case,
the software-as-product (i.e., the application software) entails a different set of
business requirements than physical products. The interested reader is invited
to consult the existing literature on the subject.® Once a piece of software is
released into the wild, it will take an everlasting life of its own, and spawn a
permanent need for overhead staffing to look after it. There is no evading such
duties as version maintenance, debugging, customer support, data integrity,
crash and disaster recovery, hacking defense, privacy protection, pirating, server
security, and whatnot. The cost of these demands increases exponentially when
the software is intended for end users. Consequently, the product development
strategy should give preference to commercial off-the-shelf software solutions
rather than custom designed. The reader will be best served by seeking to min-
imize customized code. Things like databases, Cloud computing, data storage,
account management, and crash recovery are best served by existing solutions.
Never forget:

Software never dies until your business does.

THE POINT—AGAIN

It is important to emphasize once again the very point of the innovation process:

The innovation process serves to realize a commercially successful
business.

The product is the cornerstone of the business. The asset (the product and asso-
ciated business activities) is the enabler of the business. Finally, profitability is
the aim of the business. The resources marshaled throughout are the investment
vehicle. It is imperative that the reader grasps the fact that investors will not
invest money, time, and patience to empower the reader to believe in the power
of his dream. They will do so in the expectation of getting an ROI that is com-
mensurate with the risks taken. It is easy to fall prey to the allure of the creative
process and to get lost in the design journey while in the pursuit of perfection.
The journey is essential, obviously, but only as the means to the end, which is the
commercially successful business. Investors will part with their money when
they believe that the innovator will make money one day, and lots of it if in the
not-too-distant future. If the sole intent of the reader is to tinker on an invention
until he is happy with it, this book is not for you.
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NOTES

1.
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See The Nature of Technology: What It Is and How It Evolves by W. Brian
Arthur.

. See How to Kill a Unicorn: How the World’s Hottest Innovation Factory

Builds Bold Ideas That Make It to Market by Mark Payne.

. Ibid.
. Wired Magazine.
. See in particular The Art of Innovation: Lessons in Creativity from IDEO,

America’s Leading Design Firm by Tom Kelley and Jonathan Littman and
The Ten Faces of Innovation: IDEO’s Strategies for Defeating the Devils
Advocate and Driving Creativity Throughout Your Organization by Tom
Kelley and Jonathan Littman.

. See Investment-Centric Project Management: Advanced Strategies for De-

veloping and Executing Successful Capital Projects by Steven J. Keays.

. These definitions are borrowed from Chapter 11 of Investment-Centric

Project Management: Advanced Strategies for Developing and Executing
Successful Capital Projects by Steven J. Keays.

. The books Clean Code: A Handbook of Agile Software Craftsmanship

by Robert C. Martin and Agile Project Management with Scrum by Ken
Schwaber are an excellent starting point. The consensus that has emerged
out of Silicon Valley is that successful software development must progress
quickly in small chunks to figure out what works and what doesn’t—fast.
The mantra fail fast then move on underscores the industry’s approach to
code development.

Web
Added
Value™

This book has free material available for download from the
Web Added Value™ resource center at www.jrosspub.com



THE INNOVATION LANDSCAPE

“All warfare is based on deception. Hence to fight and conquer in all your
battles is not supreme excellence; supreme excellence consists in breaking the
enemy’s resistance without fighting. If you know the enemy and know your-
self you need not fear the results of a hundred battles.”

—Sun Tsu, The Art of War

ABOUT THIS IDEA OF YOURS

The Marketplace Is a Foreign Land

A newcomer to the innovation game often starts with the premise that the idea
is so novel, so powerful, so economical that buyers will queue outside his even-
tual store for the privilege of plunking down good money to buy the thing. It’s
a variant on the better mousetrap analogy, prevalent among the inventor set.
So, let us disclose the unsettling truth about ideas: the better mousetrap rarely,
if ever, sells because it is better—it will sell when it satisfies the need of a buyer.
That is not to say that your idea is futile or that you should abandon the dream.
What it means is this: in the innovation game, creativity and single-mindedness
are not enough, and faith is irrelevant. In the grand scheme of things, the widget
does not matter because it is the need of the buyer that it purports to solve that
sits in the driver’s seat. Before you commit time, money, other people’s money,
and your health into transforming your idea into a product, you owe it to your-
self to know first of all if that product has a realistic shot at being commercially
successful. For that, you must survey the hostile market landscape that awaits
you. Make no mistake about this: the market is indeed a hostile, dishonest, bel-
ligerent, and foreboding place where entrenched interests will fight tooth and
nail to stop you in your tracks. It is neither fair nor prone to equality of oppor-
tunity to you or to the playing field. You enter it as a challenger; as such, expect
all kinds of resistance, friction, rejection, betrayals, and heavy-handed tactics

19
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from those who are already setting up camp on the beach head. You will have to
overcome all obstacles on your own.

You must understand what it is that you are up against. The forces arrayed
against you paint a scary picture. All odds are stacked against you until you have
formulated a strategy to turn them in your favor. You can't afford to chase trends
and beliefs to satisfy your fancy. Nobody will stop you from believing in the
power of your dream; but nobody will give you money just to satisfy your belief
either. You must be focused on the same end game that your financial backers
embrace: the creation of a commercially successful business. You must be in it
to make money, and to do so as soon as possible.

8Q—The Eight Critical Questions

In order to succeed, you must be able to answer these eight questions—known
simply as the 8Q set:

What does the buyer currently buy?

Why?

What does the buyer not currently buy?
Why?

What does the buyer wish that he could buy?
Why?

What does the buyer not want to buy?

Why?

PN WD

These questions are at the heart of this chapter, in which the aim is to lead the
reader to the answers. The first two questions help the innovator establish the
baseline for what is bought today—the reality baseline. The reasons uncovered
by Question 2 may not reveal exactly why things are the way they are, which
is the purpose of Questions 5 through 8. Questions 3 and 4 place a boundary
around the reality baseline, explaining in part what is deemed futile or valueless
to the buyer and, in part, what was tried unsuccessfully in the past. The answers
to these questions translate into cautionary advice to the innovator for not
embarking on a dead-end development trajectory. Questions 5 and 6 indicate
the potential domain of opportunities that should be explored by the innovator.
The answers effectively point the innovator in the general direction of where his
innovation should head. Finally, Questions 7 and 8 circumscribe the opportu-
nity domain by laying down a secondary boundary beyond which development
dead-ends and rabbit holes fester. Note the distinction between Questions 3
and 7. The third question speaks to the choice that the buyer willfully makes
today in selecting one product over the others. The seventh question deals with
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what else could be offered out there, now or in the future, but remains unap-
pealing to the buyer.

The very fabric of the competitive landscape lies hidden in the answers to the
8Q set. That landscape is the terrain where the innovation will need to defeat
the incumbents. The marketplace is truly a battleground in the literal sense.
Newcomers have no choice but to engage competitors in a battle against en-
trenched interests. Understanding what those entrenched interests are must be
the innovator’s immediate priority—which calls for facing and accepting reality
as it is, rather than for how it should be.

When You Are Shopping for an Idea

What happens if the reader’s situation is reversed? In this case, the reader is a
buyer looking for an innovation to solve a problem or need. In effect, the reader
becomes a champion, a concept that is discussed in Chapter 3 and expounded
on in Chapters 6 and 7. The reader has no interest in undertaking a develop-
ment program; she is only interested in finding out who can solve her problem
in the marketplace. In this instance, the process for the reader begins with the
8Q as well. The reader needs to understand his environment and the status quo
underlying it (more on that in Chapter 7). The pain points, the hurdles, the frus-
trations, and the problems will be compiled in parallel, possibly independently
of the 8Q answers. Armed with this knowledge, the reader will be in a good
position to start querying the marketplace for alternative solutions, or enlist the
help of third parties to develop the required innovations.

MARKETS ARE BATTLEGROUNDS
It's a Big Boy’s Game

Facing reality starts with the marketplace you intend to penetrate. Let us cast
aside niceties and political correctness and frame the discussion bluntly: you
are nobody and are worth nothing to the market—until you are worth more.
Your idea makes no difference; nobody cares if it can change the world if it
doesn’t assuage someone’s pain, nor is it worth anything until someone is will-
ing to spend money to get it. This reality also belies a crippling paradox: in a
world carried forth on the strength of innovations, its aversion to risk paints
your innovation as futile. Like it or not, the marketplace is terribly unfair,
biased, intolerant, and indifferent to your aspirations. If you are small or new to
the market space that you intend to penetrate, you are stranded on the outside,
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looking in. This is the harsh reality that confronts innovators—big and small,
far and wide. The game is skewed in favor of big, established players who have
no qualms about squashing you to protect their interests. By itself, the novelty
of your innovation makes no difference from the get-go; the would-be buyer
has seen others like you before and has, in all likelihood, neither the time nor
money to send your way.

In the buyers eyes, your innovation is, first and foremost, an attack on his
status quo, a threat to his modus operandi, and a risk to his bottom line.

The wizardry of your innovation is meaningless if it is presented as the salient
feature. Your claims of cost savings will be summarily dismissed unless you can
back them up with hard, cold facts and metrics. Heed the words of Oscar Wilde:
“A thing is not necessarily true because a man dies for it” So no, a better mouse-
trap isn't going to sell itself after its big reveal. If you fail to confirm the need
(see proof of need in Chapter 1), your chances of commercial success are remote,
at best.

Fear Factors

Accepting the reality of the marketplace is not an option or a task that can be
wished away by belief, conviction, or unbridled optimism. Doing so will only
result in wasting time, money, patience, and goodwill. You must understand the
sources of resistance existing in the market, which come in six types:

o Sunk costs—All industries can be characterized by the costs that are sunk
into their business models over long periods of time. The car industry,
for example, has over a century of investment in the internal combustion
engine. If your innovation purports to replace this engine design with a
novel approach (still based on internal combustion), you have effectively
zero chance of getting a hearing. You must change the paradigm com-
pletely to have any chance of presenting your idea. That is what Tesla
Motors did, for example, to gain traction and buyers.

o Entrenched supply chains—This is a corollary to the sunk costs. Busi-
nesses cherish their supply chains, if only for the sake of certainty of
delivery. If your innovation is a fantastically different microchip that
is intended for use in smartphones, it must first displace an existing
supplier’s offering. The relationship between maker and supplier may
be far more valuable than the putative benefits of your widget, given
its unproven performance, unproven production capacity, and threat
to the other parts of the relationship. Displacing an entrenched vendor
is hard and often impervious to cost competition from an unknown
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source. Ask yourself if Apple would consider dumping Corning in favor
of your new touch screen glass material because you claim it to be better
and cheaper.

Fear of risks—This is also known colloquially as the devil you know. Even
when the supplier relationship is wobbly, at least the buyer knows what
to expect and can plan accordingly. The risk of replacing this vendor
with you, an unknown, unproven new-kid-on-the-block, is immensely
greater than a wobbly status quo. The relationship between risk and sta-
tus quo lies at the heart of all commercial and financial decisions. It can
be a futile task to prove the superiority of the upside in comparison with
the stability of the downside (keeping the status quo). If your innova-
tion cannot unequivocally squash the risks that are perceived by your
would-be buyer, forget about it; you will not sell it.

Regulatory exigencies— Virtually all products in any market (those with
high margins especially) are subject to a cornucopia of regulatory ob-
ligations, certifications, reporting, permitting, and the like. Your de-
sign must meet all applicable regulatory directives. As if this was not
enough, your innovation must also be able to satisfy whatever additional
standards and requirements are imposed by the buyer or his pertinent
industry and enforced with the existing status quo. To ignore the idio-
syncrasies of a specific market imperils the success of any innovation.
Return on investment (ROI)-deaf—Products that are intended for the
owners of homes and buildings suffer from the deafness of ROI analysis.
In other words, these buyers have no desire to spend now in order to re-
alize savings later. Say the innovation is a geothermal system that can de-
liver an 80% cost savings on a yearly basis, but with a break-even period
of nine years. Although the homeowner would save 80% in energy costs
every year, the price tag to get that savings is a show stopper, especially
if it involves borrowing money. The ROI analysis may be perfectly valid
on a financial basis but it will not sway the homeowner, who is more
interested in not spending now than in saving later.

Price sensitivity—This one is self-evident. Price is always a factor in the
buying decision, albeit not necessarily the only one. The total cost of
ownership (TCO) is a big factor in industrial equipment purchases. If
your innovation touts a lower price than the status quo, the would-be
buyer will react with a fear of risk. If you offer a higher price, justified
on other worthy benefits, the reaction is likely going to be influenced by
ROI-deafness. Whatever is the case, it behooves you to quantify your
pricing and justify it in relation to the competition in terms of the needs
and pains of the buyer.
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Know Thy Enemy, Then Thyself

The reader, at this point, will be forgiven for feeling intimidated by the preced-
ing discussion. The picture was painted in bleak hews specifically to drive the
point home about the genuine reality on the ground. Once again, the market-
place will not care about an innovation until it can be made to care about its own
bottom line. Getting there requires the innovator to know what lies beneath the
surface rather than jumping in blindly. Only then can a potent innovation strat-
egy be engineered. When reality is faced head-on unflinchingly, a strategy can
be devised to manage the development risks in a controlled, proactive manner.
The notion that these things are nice problems to have to be dealt with when you
get to them is a recipe for failure—a costly failure.

Knowing the market is the starting point; but knowing yourself is the segue.
Understanding the marketplace gives you the understanding of the external
propensities that are acting upon your innovation project. What of the internal
ones? The motivations of the innovator play an equally influential role in shap-
ing the outlook of the project. He must understand, in equal measures, what
these motivations are in order to marshal them unto the path leading to the end
game: a commercially successful business.

INVENTOR VERSUS INVESTOR

A Critical Distinction

The inventor syndrome describes the propensity of a person or organization to
become enamored with an invention. The lone wolf will gleefully spend untold
hours in the garage tinkering on his beloved idea. He will obsess over every
minuscule feature of the widget in the pursuit of the ideal in his mind. Funda-
mentally, the inventor believes that the design reigns supreme and lords it over
the needs of an eventual buyer. He remains steadfastly convinced that the better
mousetrap will drive sales on its own merits. Some will even go further with
notions of game-changing paradigm shifts. History tells a different story. Gen-
uine game changers are rare; and rarer still by lone inventors. A company like
Apple was a genuine game changer, as was Microsoft with software licensing.
Sir Tim Berners-Lee invented the worldwide web. Boole invented the mathe-
matics of computer logic. William Shockley, of Bell Labs, led the team that built
the first transistor. Someone in India in the sixth century invented the decimal
positional number system. These inventions were game changers for the ages.
Everybody else falls in the me-too category of inventions, be it Uber, Airbnb,
Facebook, or Fortnite. James Watts” genius was to integrate several independent
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systems into a single steam-powered engine. Gutenberg did the same with the
bits and pieces that made up the printing press. Tesla Motors packaged battery
packs and electric motors into a slick design. Even Edison, master inventor par
excellence, came to his light bulb on the strength of others’ patents that he pur-
chased and developed. Seminal inventions, in the sense of historical markers
between the past and future, are the exceptions.

In all likelihood, your invention is not one of them.

Diametrically Opposed Motivations

The problem with inventor syndrome is to see the widget as the end game. All
his efforts are placed on making the product a thing of creative beauty. In other
words, the inventor starts with proof of physics (discussed in Chapter 1) and
ends with the intention to convince the market that its needs are already met by
it. By contrast, the innovator sees the widget as a means to an end, which is to
realize a commercially successful business. The innovator starts with the needs
and pains of the market and comes up with a solution that addresses them. He
behaves like an investor with his eyes always trained on the end game. The con-
trast between the two is dramatic, as seen in Table 2.1.

Table 2.1 A comparison between inventor and investor

Feature Inventor Investor
Method Tinker, tweak, ad hoc progress Structured execution
Aim Best product features possible Best market solution possible
Schedule Driven by tinkering; take as long | Speed to market governs
as it takes
Progress Fiddle with the design until all of | Version 1 meets essential
it works market needs
Design All in from the get-go Incremental design evolution

Collaboration

Non-existent; introvert,
secretive, not interested if not
invented here

Extrovert, seeks knowledge far
and wide to speed things up,
involves future buyers

Obsession The widget Market needs

Funding Self-funded, families and All sources welcome as long as
friends, conditional to full it fits the strategic objectives
control by inventor

Control Micromanagement Formal framework

End game

A patent

A business
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CHARACTERIZING THE OPPORTUNITY

Most Bang for the Investment Buck

Every problem is an opportunity potentially waiting to be monetized. The ques-
tion is whether or not the opportunity is worth pursuing. This is a dilemma that
plagues inventors and investors alike. The literature is replete with books and
academic papers on the nature, forms, and categorizations of innovations. A
thorough review is beyond the scope of this text.! For our purpose, the oppor-
tunity can be distilled down to three categories that are anchored to their com-
petitive advantage: disruptive, diffusive, and dissipative.

The disruptive category is comprised of applications with the potential to
change the status quo and carry 50% or more gains in efficiency or cost savings
or both. This is the category of the genuine game changers. Very few innova-
tions possess the caliber to belong in this category. They are big bets and moon
shots necessitating a scale of resources that is the province of large, established
enterprises. At the opposite end lies the dissipative category, germane to existing
companies that are pursuing incremental changes to their product lines and
yielding less than 30% gains to efficiency or cost reductions. The third category
is populated by well-established incumbents who pursue their own improve-
ment programs. This is the me-too group whose ROI require large sale volumes
from the get-go. Outside innovations face the highest barriers to entry in this
category. The risk-to-reward ratio is too great to justify the investment and is
rarely worth the effort.

The worthwhile effort lies with the diffusive category, which is comprised of
solutions that modify or expand the status quo with gains of 30 to 50%. This is
the sweet spot for the vast majority of innovations, and the one with the highest
probability of commercial success. Nimble outsiders have the upper hand over
existing players whose decision frameworks are unable to cope with rapid mar-
ket changes.

Reinventing the Wheel

A great, some would say tragic, source of opportunity dilapidation stems from
the not-invented here mindset. This will be a familiar subject to readers who have
been through the innovation process already and have encountered the wasteful
pursuit of reinventing the wheel by the development team. The behavior mani-
fests itself throughout the projects life, whereby the people working knee-deep
in the research and development (R&D) weeds tend to approach every design
requirement as a unique, proprietary feature that can only be obtained from
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a custom-fitted solution. The behavior can spring from a number of visceral
emotions: obsession with secrecy, need for absolute control, fear of leaks to the
outside world, enthrallment with the creative process, and belief in the excep-
tional nature of the product. Whatever the proclivity, it will produce the same
harmful effects on the budget, the schedule, and the scope of work. Such behav-
ior may suit the inventor stereotype but has no place in an investment-centric
innovation project management scheme. Development must be limited to what
is genuinely novel to the product (i.e., patentable and/or trademark worthy).
Everything else must rely on readily available commercial solutions. For exam-
ple, when designing a new electric motor, buy the bearings rather than design
them. On a data gathering system, focus on user interfaces and buy the database
application.

What goes for bits and bytes goes for knowledge and expertise.

Don't try to do everything in-house. It’s best to go for just-in-time and call up
the expertise piecemeal on a contract basis. The hourly rates will be higher,
that’s a given, but their cumulative hit to your investment budget will be less
than paying someone full time to ramp up and catch up while working. Hire
only the expertise that you deem critical over the long haul and which will give
your business a competitive edge.

When seeking out an expert, beware the curse of the academic authority.
The world of academia is swarming with experts in supremely narrow fields.
These experts may possess the knowledge that you need, but may not share your
urgency. Regardless of the expertise, never forget that the prime directive of
academia is research, while the prime motivator is funding for doctoral student
programs. Literature reviews, invent-here-first, and mathematical models are
academic dogma. Things like done beats perfect, make it work, speed to market,
and profitability run counter to academic research. When given the choice, pick
industrial players by default and academic professionals by exception.

Essential versus All-In

Speed is an essential ingredient of a successful opportunity. Although technol-
ogy development is more marathon than sprint, the pace of that development
cannot afford inertia, if for any other reason than the investment budget is lim-
ited. The challenge for the innovator is to do the right things for the right rea-
sons. That requires methodical patience, but also haste to get to the answers.
Such a balance calls for a concise product development strategy, a proficient
project execution plan, and the avoidance of wheel reinventing. These are the
cornerstones of an investment-centric approach to the development process.
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The mortar binding them allays judicious feature selection, state-of-the-art, and
go/no-go decision making. A go/no-go approach is characterized by:

o Feature selection to define the scope of work—The latent tendency of the
innovator’s mindset is to aim for a comprehensive, all-inclusive config-
uration of features, options, and variants to make sure that all angles
are covered. The all-in approach is held by many to be essential to the
eventual success of the product’s commercial rollout. However, the op-
posite is true. Buyers focus on a limited number of features that they
deem unconditional, but are only vaguely aware of what else they could
want. Hence, the critical task of the innovator is to decide from the out-
set what is mandatory (rules, regulations, codes), what is essential (what
is bought by buyers), and what is most likely to be adopted first (the
novelty of the product). All other features and options need to be put in
the future versions basket. Success will accrue from market credibility that
is achieved by meeting the essential needs of the buyers.

o Built-in state-of-the-art—The state-of-the-art must be embedded into
the DNA of the innovation from the get-go. No product can afford out-
dated bits and bytes because the development team is not up to speed
with the times. If the market expects blue-tooth capability, include that
function. If the market demands a metallic casing, don’t even think of
going plastic. Whatever programming language is the norm must be the
mother tongue of your product. It does not matter if your motivation to
deviate from the state-of-the-art is rooted in the desire to cut costs; your
product will be cast aside without further ado by those buyers whom you
wish to convince.

o Decision gates—The go/no-go decision process is the gatekeeper of the
budget. It serves three equivalent objectives: maintains the development
focus on the essential features, prevents wheel spinning and wasteful
digressions, and enforces the pace of the progress. The latter is best de-
scribed by Sheryl Sandberg’s maxim (of Facebook fame) that done is bet-
ter than perfect. Once a feature meets the stated requirements, it is done.
Move on to the next feature.

Cheap versus Valunomic

The drive for cost control is integral to the go/no-go decision process. But
cost control is too often taken to mean doing things on the cheap—a mantra
encapsulated by the ubiquitous cost effectiveness. But cost effectiveness will
have the opposite effect if it is pursued in the name of cost savings now at the
expense of the profitability of the business later. This dichotomy is solved by
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the investment-centric project management philosophy and the introduction of
valunomy, described as follows:?

“Valunomy shifts the emphasis of a buying design toward the maximiza-
tion of future investment returns, and always includes total cost of own-
ership in the analysis. The highest valunomy is the one that achieves the
highest sustained profitability over an asset’s economic life”

In terms of product development, the concept of valunomy requires the inno-
vator to make all design and business decisions based on what will maximize the
investors” future ROI. Going cheap on components, labor, and processes may
achieve cost savings to the business and price savings to would-be buyers, but if
the result is a product that fails more than the competition or inflates warranty
costs, the true cost of these so-called savings will be a destroyed reputation (for
the product and the business) and a derelict financial performance for investors.

FUNDING SOURCES

A Permanent State of Want

Inventors and innovators possess a phenomenal capacity to make do with what
they have. Resourcefulness, creativity, risk tolerance, and near mystical devo-
tion to their pursuits set them apart from everyone else. These traits mold the
innovator’s personality into a can-do attitude that morphs into a stalwart will-
ingness to overcome financial duress. Unfortunately, money is a cold-hearted
master. In the end, faith and devotion are not enough. As money thrives, so
will development; but when it dries up, all withers away. If you happen to work
for a corporate behemoth, money problems are of a different order. Otherwise,
money will always be a daily want.

Fortunately, innovators face an embarrassment of riches when it comes to
funding sources, starting with governments. Yes, governments. There is indeed
such a positive thing as we're from the government and were here to help. Na-
tional, provincial, state, and municipal programs flourish everywhere, perhaps
on a broader canvas than may be realized by the innovation community. Gov-
ernments caught on long ago to the value of innovations as engines of growth
(meaning tax revenues) and have become willing partners to promising inno-
vation proposals. As a bonus, many jurisdictions sponsor programs targeting
the riskiest stages of the innovation process, often without any expectation of
immediate investment recovery. If the R&D case is rational and the business
case is sound, the innovator can find a receptive audience with one government
body or another to get the ball rolling. Always look to these funding sources
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first when fishing for development capital. They are, after all, the most willing
partners early on. Remember that doling out money to grow the economy is a
potent motivator of the political establishment.

Look upon government funding as a reality check on your idea. If none is
offered, something is wrong with the idea, the approach, or the business
case. Don't criticize the funding programs or accuse their people of not
understanding your vision. Theyve seen it all. If their answer is no, it’s
you, not them. Take it as a warning not to waste your and others’ time
and money.

Spend versus Invest

Your funding is akin to the air in a scuba tank. Once it’s gone, youre dead in
the water. Never lose sight of the fact that this funding is the investment vehicle
to realize the business. Weigh the merits of any spending in those terms. Is the
expense aligned with the investment objectives? Is it essential to the progress of
the development work? Is there another way to achieve the same results with
less (in other words, are there more valunomic options)? These are the kinds of
questions that must be asked each time. Do not confuse, however, the merit and
the value of an expense. Going with the cheapest option (merit) is not always
in the best interest of the project (value). For instance, the project will be better
served by hiring a high-priced expert who can get you the answer you need
quickly, rather than trying to save money on a neophyte who will take twenty
times longer to come close to the same answer.

Approach all expenses as investments into the project and choose the op-
tion that offers the highest valunomy to the future business.

Scaling the Expectations

The innovation project does not require from the outset a funding commitment
for the entire development journey. The journey is one of many steps that are
described in Chapter 4. It is better to progress incrementally and seek fund-
ing as needed. It is impossible to rationalize the funding required one or two
years hence. The innovator who comes up from the get-go with a multi-million-
dollar estimate for the entire endeavor will have little credibility in the eyes of
would-be investors.

If the innovator hopes to become a unicorn, the discussion has effectively
left the innovation realm to join the venture capital arena, which lies be-

yond the scope of this book.
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The Importance of the Oral Presentation

Presenting the innovation to potential clients, funders, and investors is
supremely influential to the success of the innovator. Early on in the develop-
ment journey and then later when commercialization must begin, the innovator
will be required to stand up in front of a group of strangers to convince them
to put their money into the endeavor. When the audience is a client or a part-
ner, the point of the whole affair is to convince the audience that it would be
a costly mistake to ignore the benefits of the innovation. When pitching to an
investment crowd, the point is to convince the audience that not investing in the
venture would be a costly mistake. The ultimate message must always convey to
the audience what kind of ROI can be expected, and why. The innovator must
keep in mind that the audience is motivated above all else by what’s in it for
them, which will always include the profits to be made. People will not accept
an invitation to your presentation to discover the power of your dream, the
wizardry of the innovation, or your mission to change the world. These aspects
may matter to some of them, but will be meaningless if there is no money in it.
The audience is there for the possibility of enriching themselves. That is the only
perspective that matters in the presentation.

The most bang for the expense buck will come from delivering professional
presentations to would-be investors (be they government, venture capitalists, or
other). It is sad, and brutally unfair, that the presentation weighs so heavily in
comparison to the message, but it is true. A skilled public speaker can deliver
a message with immediate positive results, while a poor speaker can wreck the
goodwill of the audience in a matter of minutes, regardless of the merit of the
idea presented. Unfortunately, most people are not versed in the fine arts of
marketing and public speaking. Fortunately, there are simple techniques that
can go a long way toward mitigating your inexperience:

 Hire a marketing professional to develop the slide presentation. Keep the
presentation short, concise, and to the point. Wherever possible, make it
tell a story. At the front end, have a slide stating clearly what you seek to
accomplish with the presentation (things like funding level, looking for
expertise or referral, getting the audience to buy into the vision).

o Rehearse that presentation until you know it by heart.

o Come up with a list of possible questions that could arise before the pre-
sentation takes place. If you don’t know the answer, don’t try to baffle
the audience with useless information. Just admit to your ignorance and
move on to the next question.

« Before the presentation:

o Turn off your and your team’s cell phones and put them away.
Nobody on your team is to have the phone in hand during the
presentation.
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Run the presentation on your laptop at least once.

Show up well ahead of the appointed time to connect things,
test connectivity, and understand how the remote control for
the project works.

Have the power cables, extra batteries, chargers, and spare light
bulbs at the ready.

Bring with you a portable projector (as a backup), a cordless
mouse, a laser pointer, and two flash drives containing the slide
show (just in case, and make sure that they only contain the
presentation).

Bring enough paper copies of the presentation to distribute to
the audience, and attach your business card with a paper clip
(no staple) on each one.

Forget knickknacks with your logo on them: they are wasted
expenses.

Run an attendance sheet or canvas for business cards (but never
insist).

o When you deliver it:

o

o

Start on time.

Stick to the script. Don't improvise and don't read off the slides.
Just speak to them or better yet, be a storyteller.

Never make promises.

Only make claims that you can substantiate with proven facts.
Don’t speak about costs and cost savings. Let the audience ar-
rive at their own conclusions while listening to you.

Never make statements that denigrate yourself (“I'm not too
bright, it's not my field of expertise”), the competition (“their
product is worthless, it's made in a sweatshop”), or the audi-
ence. When asked to voice an opinion, always set yourself apart
by highlighting your positives (rather than harping on the other
guy’s negatives).

o After the presentation, sit down and wait for questions.
o Wait until the audience leaves before packing your things.

o If you have team members with you, do not make any comment on the
presentation as you make your exit from the building (in the washrooms, in
the corridors, in the elevator, in the lobby, or in the parking lot). Wait until
you are shielded from prying ears to have this discussion with your people.

 Once you are out of the building, and only then, turn your phones back on.

« Backat the office, send an e-mail to all audience members to thank them
for their time, and offer to make yourself available to follow up with any

one of them as they require.
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o Send a second e-mail to the person who facilitated the presentation to
offer your thanks, and then request a follow-up meeting with her/him to
discuss the next steps.

o Don't pester people.

PITCHING TO THE CUSTOMER

The Motivation

A customer will be motivated to invest in the innovator’s project for reasons
that go beyond the needs of the buyer that were captured in the 8Q answers. In
a sense, the customer is being asked to invest in you, rather than to merely buy.
Why would he want to buy? The easiest way to fathom the motivations is to put
yourself in the customer’s shoes and engage the customer in a discussion at his
strategic level. Perhaps he is keen to gain a competitive edge through technol-
ogy. Perhaps he wishes to have a permanent cost advantage over the competi-
tion. Perhaps he is thinking of future expansion by buying you out (which could
be a highly lucrative deal for you). Perhaps he recognizes the need to take a
preemptive move to prevent the competition from getting to you first. Certainty
of supply and priority of service may be deemed critical (if the marketplace is
already tight, for instance). Perhaps the customer is genuinely curious about
your innovation. Or, perhaps he is under pressure by regulators to fix a problem
and you're his best hope. Whatever the case may be, it behooves the innovator to
listen attentively to what the customer says, and to what he does not say, without
making any attempt to pitch your own needs.

The Pitch

These questions will be best posed within a setting that is meant to explore the
needs of the customer. This could be simply a conversation over coffee, or it
could be a group discussion that is mediated by the innovator. It cannot be done
by e-mail, by text, or by phone. The process is fundamentally about establishing
a personal relationship between the innovator and the customer with the focus
placed squarely on the needs of the customer. You are not there to get money for
your project; you are there to determine if your project can satisfy the strategic
objectives of the customer. The exchange should be structured in three parts:
discovery, presentation, and feedback.

« Discovery will occupy the first 50% of the exchange. The dialogue is en-
tirely about uncovering the motivations of the customer, his strategic
objectives, and his thoughts about how they can be realized. The last
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question to be asked should be about whether or not the customer has
been involved in the past in similar development projects, and to find
out what that experience was like. Get as much feedback as you can.

o The presentation—your presentation—will follow if and only if you hon-
estly believe that what you have to say will accord with the motivations
of the customer. This is absolutely critical at this point. Do not waste
the customer’s time if your idea does not converge with his; it is better
to tell the client that your idea may not be the solution that he needs at
this time. The customer will be grateful for the honesty and, perhaps,
may even suggest introducing you to someone else who might be better
placed to take advantage of the opportunity. If you proceed knowing that
there is no fit, you will simply anger the customer and possibly burn a
bridge permanently.

+ Your presentation should take no more than 25% of the remaining time.
Remember that this is not a sales pitch; it is an honest description of your
company, of the innovation that you propose to develop, and the reasons
why you think it is worth developing. Then, you should mention what
kind of money you require to proceed with the immediate development—
not the whole technology readiness level (TRL) sequence.

o The last 25% of the exchange is called the feedback stage. Here, the goal
is to ask the customer about his impressions of your company, your
innovation plan, and the potential for doing business together. Listen
carefully to what is said and what is not said. If the customer sees an
opportunity to work together, ask him for the best way to proceed. If he
concludes that this is not for him, thank him for his time and offer to
keep him apprised of your progress if he so desires. Do not ask him for a
recommendation for someone else to pitch to. Such a recommendation
will come naturally from him, or not at all. At all times, be polite, gra-
cious, and respectful of the customer’s willingness to listen to you.

o Finally, if he wants to continue the dialogue, do whatever is necessary to
make the next step!

PITCHING FOR GRANTS AND VOUCHERS

The Motivations

The motivation of government and foundation programs is only partly influ-
enced by investment return concerns. Of greater import to them are targets
like social improvements. What they get in exchange for the money granted
are job creation, tax revenues, reduction in inequity, and other like-minded
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social targets. It is probably fair to say that a majority of citizens and business
leaders have no appreciation for the sheer number of funding programs across
the TRL spectrum that are offered by municipal, provincial, state, and national
governments. In many instances, the financial support is offered with little or
no direct payback conditions, which should immediately appeal to all would-be
innovators. These programs get their money back through future job creations
and increased tax revenues. Their beauty is in their ability to take the long view
for their investments while remaining intentionally hands-off over the day-to-
day work of the innovator’s development team. They are by far the easiest, least
stressful funding sources to innovators (better even than family and friends,
whose support adds an unnerving emotional baggage). The message is abun-
dantly clear: the innovator should pursue these funding programs far and wide,
with alacrity. This is as close to free money as you will get! And do not delude
yourself into thinking that the paperwork will be burdensome; compared to
what angel investors (described in a later section) and venture capital firms
expect, the paperwork is a breeze.

The Art of the Proposal

All government programs require the submission of a proposal. The guidelines
for contents and presentation will, of course, vary from one program to the other.
The important thing to remember is that the proposal must be written explicitly
and precisely in accordance with the objectives of a given program. The prohi-
bitions against empty promises and specious sales pitches remain in full force.
A proposal must never be a glitzy sales pitch or a flashy marketing brochure;
nor is literary proficiency important. What matters, always, are the merits of
the proposal in relation to the stated objectives of the funding program. For exam-
ple, if the program focuses on front-end R&D to help innovators address the
unknowns, uncertainties, and risks of an early-stage innovation idea, the con-
tents of the proposal must address specifically those objectives in the description
of the work to be done. If the program instead focuses on early commercial-
ization, the emphasis of the proposal must be on the market research, results,
analysis, and pricing strategy that was contemplated by the innovator. If the
funding program targets production expansion, the text of the proposal must be
anchored to issues of manufacturing techniques, quality requirements, supply
chain capabilities, staffing needs, operating concepts, etc.

The probability of success of a proposal is tied directly to its ability to
tailor the contents to the objective of the program.

Always remember that the program objectives govern; hence, satisfying them
rules the contents. Page count matters inasmuch as it maximizes contents in
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the fewest pages. When you consider the volume of proposals that any program
will receive, it stands to reason that the proposal should also aim at easing the
evaluator’s task. Fewer words making a point are better than wordy documents
that create the illusion of completeness. Bullet points are better than paragraphs.
The active voice is superior to the passive. Short sentences constructed on the
simple subject-verb-object structure carry more meaning more efficiently than
rambling phrases spanning two or more lines.

If the innovator is unclear about the program objectives or the assessment
criteria, get clarity from a representative of the program before writing
the first word.

Always remember that order matters. The proposal must adhere uncondition-
ally with the content structure of the template that was supplied by the funding
program. If the template specifies presentation requirements (fonts, text styles,
table sizes, margins, line spacing, etc.), follow them to the letter. Always ask
for a stalwart example of a past successful proposal and study its preparation.
Additionally:

o Do not repeat information. State it once and refer to it afterwards.

o Avoid non-textual elements (figures, images, charts, graphics, audio/
video files, organization charts).

 Never include hyperlinks.

o Ifrequired, complement the proposal with appendices that contain sup-
plementary information (patent certificates, financial statements, mar-
keting brochures, scope of work, schedules, costing details, test reports,
marketing research reports, etc.).

o Answer every question.

« Answer only what is asked. Do not volunteer superfluous information.

+ Keep the contents simple.

Getting Help

If writing is not a strength of the innovator, he or she will be better served by
seeking the help of someone who is familiar with the process of writing. The
better help will be from someone who is familiar with that specific funding
program. On the other hand, be more careful when considering hiring a consul-
tancy to do this work. That firm may be cognizant of the content requirements,
but might not possess the technological insights of the innovator. Always keep
in mind that the proposal will be required to provide a detailed work schedule.
This is really an execution plan that will be expected to be implemented once
the project gets going, which means that the innovator will have to live with it.
Such a plan must be developed by the innovator, not an outside contractor.
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Write Once and Reuse

It is always a good idea to develop the contents as copy-and-paste blocks. These
blocks are exceedingly helpful when the innovator intends to pursue multiple
funding programs. Although the program objectives will vary, a good portion
of the questions asked will be the same for many distinct programs. For exam-
ple, the members of the management team will always be asked about and is
a perfect candidate for a copy-and-paste block. It is also a good idea to obtain
proposal templates from several programs right off the bat. Together, they will
reveal what information is requested repeatedly and perfect for copy-and-paste
block creation.

The Hockey Stick Delusion

Every funding program will ask for financial statements, budget estimates, and
future sales revenues—usually in the first five years following product roll-out.
Many innovators make the mistake of assuming that the proposal will look
better if sales figures are shown to explode in years four and five, illustrated
on a revenue projection chart as a near horizontal line in the first three years
followed by an abrupt upward ramp in year four—the so-called hockey stick
profile seen in Figure 2.1.

For all intents and purposes, this scenario never happens. The proposal as-
sessor will immediately recoil at the sight of this chart and conclude on the spot

Revenue projections

$1,200,000
$1,000,000
$800,000 /
$600,000 /

$400,000 //
$200,000

$-

1 2 3 4 5
YEAR

Figure 2.1 The hockey stick delusion: this scenario follows the false premise
that the better mousetrap will sell on its own merits once people realize that it
is available. In reality, it never happens this way. Portraying these projections as
legitimate simply illustrates that the innovator is clueless about the marketplace
that he or she wishes to enter.
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that the innovator has zero understanding of the marketplace. That conclusion
would be correct. A more realistic and therefore more credible projection of
sales would look something like this:

o By the end of year one, the gross revenues will cover the operating
expenses

o By the end of year two, the revenues per employee will exceed the average
employee salary by 5 to 10%

o By year three, the ratio will exceed the average employee salary by 20
to 40%

o By year four, it should be above 70%

o By year five, it should reach 100%

Got Your Money?

This is the final point and a real kicker to boot: get your money as soon as
you can! The typical funding program will require the innovator to file a claim
report, a progress report, or both, as a minimum. The filing procedure, and in
particular, the timing and deadlines, will be specified by the program. Whatever
they are, follow them verbatim and file as soon as you are allowed to do so. This
is money owed to you. Why on earth would you want to get it later?

PITCHING TO A SINGLE ANGEL INVESTOR

The Motivations

Angel investors are wealthy, successful individuals. They are, as a group, highly
idiosyncratic and motivated by the freedom to pursue their passions. They are
not interested in running anyone’s company or taking over the day-to-day oper-
ations of a troubled business. They are willing to put their time, money, and
connections to work on causes that matter to them. They may be very curious
about a particular promise of technology (say, zero-emission power generation).
They may be inspired to give back to society through charity. They may be keen
on finding a cure to a disease or to prevent the spread of one. They may harbor a
strong impulse to look after the welfare of the destitute. Their motivation is not
primarily about making money out of their investment, but about advancing a
cause that they embrace. Angels like to move in packs: when they invest, they
often bring along their own network of friends and associates to pitch in. This
is not to say, however, that they are careless about their investments. On the
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contrary, they will expect an uncompromising level of discipline from those in
whom they put their trust.

The Pitch

The first challenge for the innovator is to find the angels. Angels usually don’t
go around advertising their wealth (contrary to the impression created by real-
ity TV shows). Most are discrete, shun publicity, and are too busy taking care of
their own business to frolic around like moneybag peacocks. Finding an angel
investor requires time, patience, and constant networking. Government fund-
ing program people are likely plugged in to the angel investor scene and may be
willing to pass along the innovator’s message. What they will not do, however,
is give out names and numbers. One simply does not cold call a potential angel
to pitch an idea: one is invited by a said angel to come and present. It’s a one-
way street.

What happens then when the invitation has been received? First, do not ac-
cept to meet on short notice. You need time to do your own research on the
individual. You need to understand his or her background, path to success, and
track record with previous angel investments. Most of all, you must figure out
what motivates this person. What is the passion beneath his or her willingness
to extend the invitation to you. Then, and only then, should you pick a time,
date, and location that is suitable to the angel to meet in person.

The sole purpose of the presentation is to determine if your project can
satisfy the motivations of the angel.

It is worth emphasizing the importance of your endeavor: you are not there
to get money for your project. You will fail with that approach. This angel is a
potential customer in every sense of the term. You are there to determine the
angel’s needs, expectations, and objections. In the grand scheme of things, his
or her time is far more precious than yours. Don’t waste it lest you are willing to
burn a bridge (which will reverberate through the angel’s own network by the
way).

The presentation follows the structure that we previously spelled out for the
pitch to the customer mentioned earlier—with one difference. The very first
question that you should ask the angels is about their past experience with other
similar investments. The answers will guide the remainder of the conversation.
Like before, if you realize that your project does not align with the angels’ mo-
tivation, don’t waste their time further. Admit that you do not think that your
project is a fit, express your thanks for their time, and offer to keep them ap-
prised of your progress if they are interested.
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PITCHING TO MONEY POOLS

The Motivations

Money pools are comprised of private equity, venture capital, and angel investor
groups. These investors are typically solicited once the commercialization has
started; not before. Conversely, these groups rarely get involved during technol-
ogy development, except perhaps at TRL 8 and 9 (see Table 3.1 in the next chap-
ter). They are essentially motivated in an investment deal that can be cashed in
within three to five years at ten times the initial outlay. They are not interested
in the innovation, only the commercial potential to increase the firm’s valuation
by tenfold or more. They have no time or patience for anything else. Aggressive
growth coupled with rapid market share expansion is the name of the game. The
price for their participation is a majority stake in the firm and running the busi-
ness day to day. Innovators who cannot fathom not running the show would be
well advised to not go down this route.

The Pitch

The pitch, in this instance, is a 12 to 15 minute presentation. That’s it. The audi-
ence has little or no interest in the intricacies of the innovation, the insights of
the presenter, or the vision of the firm’s founder. The audience wants to know
immediately whether or not the opportunity is worth investing in. Remember
that you are but a single pitcher among hundreds of supplicants at any given
time. Those in the audience have seen it all and have no time to waste on your
project or on anybody else’s, for that matter.

You have one shot at making your case.

The audience expects a concise, clear, and direct delivery, almost always through
the medium of a slide presentation. The time constraint implies 12 to 14 slides
to state your case. If you cannot boil your message down to fit this limit, you will
lose the audience. If the audience begins to argue or push back, you will have
lost. Ditto if the audience begins to read everything on the slides.

Airy compactness matters most. Airy implies the fewest words and max-
imum visuals. Compactness implies the most information conveyed over
the shortest ‘distance.”

Here are a few tips on the general look and feel of the slides:

 Visually clean and airy with a consistent visual look and feel (see also
Chapter 9 under the heading The Presentation)

o Each slide must have the firm’s logo, the marketing tag line, and the slide
title
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Three to five bullets per slide and three to seven words per bullet
One image or graph with legible labels per slide
Keep animations, shape effects, and text effects to a minimum

The order of presentation is crucial. The contents developed by Linda Plano,
Ph.D., founder of www.planoandsimple.com, is particularly effective.’ A generic
template of a presentation designed in accordance with the following guidelines
can be found in the Web Added Value™ Download Resource Center located at
jrosspub.com/wav. An overview is contained here:

Slide I: Introduction—This slide must answer the question why should
the audience care? The answer must be focused on the principal pains
of the existing marketplace, juxtaposed to the merits of your proposed
solution.

Slide 2: The Problem—This slide demonstrates that you understand your
customer’s problems and why the customer buys what he or she buys.
Summarize with the 8Q (discussed earlier in the chapter). If the presen-
tation is intended for customers or partners, include a bullet that will
describe how your solution can expand their current markets.

Slide 3: The Solution—This slide presents your answer to these prob-
lems. It also answers the question what do you do? Include a bullet on
what your innovation does (but not how it works), another one about
your secret sauce, then one about the overall vision, and a last one on
which early markets you will focus on. Avoid jargon, complicated words,
and obscure language. Keep the text simple and to the point.

Slides 4-5: The Market—Two slides are permitted for this topic. They
characterize the attractiveness of the market. How big is it? What is the
growth potential? How is it segmented?

Slide 6: The Competition—This slide is an honest summary of solutions
that are alternative to yours; list them by name along with their vendors.
The slide should also reveal to the audience why the market will choose
you over the competition.

Slide 7: The Differentiation—This slide explains what sets you apart from
the rest, and the ease or difficulty for others to copy or reverse engineer
your solution. Bullets should include: what demonstrable strengths you
have, what resources you can deploy, and what intellectual property (IP)
you possess or will possess.

Slide 8: The Market Approach—This slide lays out your strategy and
tactics to find and sign customers. Mention names if they are realistic.
Include the parties that can constrain your effort (regulators, licensing,
government departments, etc.).

Slide 9: The Business Model—This slide tells the audience how money
will flow to and from you. This is best shown as a flowchart of the various
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commercial entities that will play a part in the firm’s revenue generation
process.

o Slides 10-11: The Forecast—Two slides are permitted for this one. They
are meant to convey your plan to execute. It is a road map showing the
liquidity events (when new capital raises will occur), the value-added
markers to support the liquidity events, and the investment required for
each phase.

o Slide 12: The Team—This slide identifies the key people who will be mak-
ing up the top line (discussed in Chapter 10). The focus should be on
expertise and experience, not degrees. Highlight the innovation track rec-
ord of individuals, when applicable. Do not show an organization chart.

o Slide 13: The Ask—This final slide states what kind of help you need and
how much money you need to move forward. By this time, the audience
members should be realizing, on their own, that it would be folly to not
invest in the innovator’s journey.

The Backup Data

It is a very difficult challenge to put together these twelve slides. The necessity
to keep things short and sweet goes against the grain of most innovators, who
would rather wax lyrical about their vision. But there is salvation around the
corner! Indeed, while this presentation will be the main item on the agenda,
it is prudent to prepare a second presentation which is comprised of all the
details necessary to corroborate the statements made to the audience. This is
where anticipating the questions that might arise comes in handy. The answers
to these questions are baked into the second presentation. While it is not critical
to abide by the airy compactness imperative, it is always good practice to keep
slides clutter-free and word-light. Images, animations, and videos can do a great
job of conveying, at a glance, the answer sought. The look and feel of the second
presentation must be identical to the first one, nevertheless. Such visual consis-
tency goes a great way toward forging an impression in the audience’s mind that
the innovator has his act together. These recommendations go hand in hand
with the additional advice provided in Chapter 7.

SLAYING THE IDEA SLAYERS
Sizing up the Competition

One unifying thread running through this book is the need to pay attention to
the competition. Sizing up the competition is often taken lightly by the inno-
vator and his team. Perfunctory efforts will be made to identify the immediate
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competitors and the obvious competing solutions on offer. Pricing data can be
readily obtained and tallied into a competitive report. In most instances, that
will be the end of it; which, as a result, could very well spell out the end of the
innovator. Understanding the nature, heft, and breadth of the competition is
absolutely critical to the innovation’s success. Its importance becomes promi-
nent in the later stages of development, when the desired innovative product has
effectively reached the end of development.

Moving beyond product development and into commercialization planning
brings the issue of competition back into focus—front and center. The aspects
of competition that matter most to the plan are all money-driven. Some of these
aspects are obvious: pricing, warranty clauses, sales volume (by competing
product), and number of competing solutions on offer are relatively straight-
forward to compile. But there are equally important aspects that require more
digging, more diligence, and more patience. Things like manufacturing times
(how long it takes to get to the finished product), production logistics (which
suppliers sell what to whom), component costs, volume discounts, buyer prefer-
ences, and after-sale support strategies come to mind. Finally, there are hidden
aspects that must be uncovered as best as possible, such as competitors’ gross
margins (more on this in Chapter 11), competitors’ R&D and innovation pro-
grams, market trends, customer trends, underlying technology trends, and the
nefarious black swans (unsuspected competitors and/or unforeseen solutions
from other markets that could cross over). The bulk of this information can be
gathered through competitive intelligence activities, usually through third-party
consulting experts. The costs are (surprise, surprise) significant but warranted.
This kind of expense falls in the same category as the expense to quantify the
IP landscape (who owns what patents, trademarks, and the like—more on this
in Chapter 3). Be warned about skimping on them—the price of avoiding these
costs could be to kill the commercial success of the innovation.

Why should this be so? In one single word—profitability. Competitors make
money from selling their wares. Clearly, their production setups are such that
they turn a profit on each unit sold. Or maybe they do not, and are continu-
ously threatened economically. It is imperative that the innovator understands
the extents to which the competition can counter the threat presented by the
innovator’s offering. What is the margin by which the innovator can withstand
a price war? Can the innovator react with increased production volumes if the
competition decides to flood the market? Can the innovator maintain his own
gross margins throughout the conflict? Make no mistake about this, rolling
out a new product into a given market is tantamount to a declaration of war
upon the competition. Competitive hostilities will follow soon after. Can the
innovator head off the reaction’s onslaught? Can the innovator resist and over-
come the wrath of competitors? Answers to these questions cannot be assumed
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nonchalantly, or dismissed out of hand. They can be inferred from the market
research that will have been conducted well before the battlefield is overrun by
opposing forces.

Understanding the competition has nothing to do with the wizardry of
one’s innovation and everything to do with the capabilities of competitors
to wage mercantile war upon a new entrant. There is no glory in it, except
for sweat, tears, toil, and blood—and the assurance that one will prevail
in the end.

The Luck Factor

Readers of a certain gilded age will remember, with a sardonic smile, a time
harking back to the 1980s when the gloried business mantras of the day put
greed on a pedestal and corporate raiders in the pantheon of capitalist dae-
mons. Names like “Chainsaw” Al Dunlap (cost-cutter-par-excellence), the
junk bond king Michael Milkens, and the prince of ballsy hostile takeovers,
Robert Campeau, were everywhere in the news. Innumerable business books
were written on how to join the party and cash in on these phenomenal oppor-
tunities. The unbridled passions of greed would not last long; in its stead came
the great captains of global conglomerates, personified by the indefatigable
Jack Welch, CEO, General Electric. A whole new category of business books,
written by industry leaders, were rightfully commissioned to enlighten a new
readership of would-be corporate managers on the right and wrong recipes
to integrate vertically. Once again, the harsh and unforgiving quarterly earn-
ings master came knocking on the doors of faltering behemoths that couldn’t
keep making the money to justify the vertical erection. Wouldn’t you know
it; conglomerates went from darlings to pariahs in the first decade of the 21st
century. Getting back to one’s knitting became the new mantra and the internet
craze became its new enabling paradigm. Predictably, the leading books of old
would not do anymore. A new crop of internet leaders came to the rescue and
offered their own insights into what it took to succeed. The dot-com bubble
came and burst, the banking crisis leveled business paradigms everywhere, and
entire new corporate strategies had to be imagined. At which point, the second
decade of this century arrived in great digital fanfare and with it, a brand new
slate of business sages who offered readers yet another crop of tactics and strat-
egies to take over the corporate world.

The pattern of business success followed by book writing by success leaders
followed by wholesale rejection of the state-of-the-management art is readily
discerned. One could go back further in time to witness this pattern repeating
itself almost like clockwork every decade or so. Each new heralded paradigm
shift was portrayed by its standard bearers as the right way to conquer markets.
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Oddly, no one seems to have questioned the absence of continuity from one par-
adigm shift to another, as if the past had nothing to bequeath to the future. The
reason should be obvious: this perpetual replacement of business paradigms
was driven by those people among the C-suite set who had the luck to be at the
right place at the right time and the foresight to recognize the opportunities
presented to them. Pick up any business book by any business leader in any
era; what transpires from them is the genius of their authors and the rewards
they deserved from the hard work they put in. The corollary of these books was
a tacit promise made to their readers about their own pursuits of a seat at the
executive table. Follow the insights, keep the faith, and work hard—and the re-
wards will follow. At least, this is the putative outcome that should ensue.

The problem with this approach is that the method of the genius—whether
that genius is a Caesar, an Elizabeth, a Newton, a Curie, an Einstein, a Noether,
a Churchill, a Golda Meir, a Feynman, a Thatcher, a Jack Welch, a Sharapova,
a Gates, a Jobs, or a Ginni Rometty—is that one cannot replicate the genius of
their performances. One can admire and strive to emulate them, but the out-
come will never be the same. The sad truth is that the method to the madness
of the genius is integral to the outcome realized, and hence unique to the in-
dividual. That is why there will never be a school of preordained Nobel prize
winners, nor a school for prescreened future rock stars. You could spend de-
cades reading everything that Einstein ever wrote, yet you would still be utterly
unable to even hope to approach his contributions. Welch, Gove, et al. published
wonderful books on their respective stories and how they achieved what they
did. But these were their own recipes, sprinkled with dashes of their own genius,
served on their own luck-plated platter. They cannot be applied as road maps
for the general public. They are, in the end, one-way travel plans to done-and-
gone destinations.

What is not usually found in these books is a frank admission on the part
of their authors about the seminal role that luck played in their successes. Ev-
eryone knows about Steve Jobs and Steve Wozniak, the founders of Apple. Far
fewer people know about the third founder, Ronald Wayne. He sold his shares
too early to partake in the fame that would accrue for his partners. Talk about
bad luck. Luck, it turns out, played a huge part in Apple’s early success. It was
Steve Jobs who grasped the true potential of a device invented by Xerox re-
searchers: the mouse. Unbelievably, Xerox failed to see what Jobs understood
right away. The mouse became a keystone of the personal computer experience
offered by Apple. Jobs benefited from an extraordinary stroke of luck in (1)
being invited to visit Xerox’s Palo Alto facilities and (2) getting a glimpse of this
mouse thingy that was hopelessly stagnating in the labs.*

Luck, in other words, plays a huge part in the success of people and the com-
panies they lead. It also plays a terrible part in the failure of many more people



46 Investment-Centric Innovation Project Management

and businesses who, despite being equally competent, did not get the lucky
breaks to join the rarefied ranks of the successful ones. Talent is not enough
(ask Dean Kamen of Segway fame); faith is not enough (as William C. Durant,
founder of General Motors, would find out during the Great Depression); hard
work is not enough (ask John DeLorean of the famed car that bore his name).
These people worked as hard and as diligently as any successful corporate chief-
tains, yet still suffered failures, sometimes shameful ones. They ran out of luck.
Luck, therefore, is an integral part of a person’s individual success and the reason
why the histories of famous people are, ultimately, not replicable. These histo-
ries will contain valuable insights, lessons, guidance, wisdom, and advice that
can serve anyone who becomes acquainted with them. The arc of those histories
is where the connection is permanently severed—you will not succeed by fol-
lowing in the footsteps of someone else.

You will succeed by tracing your own path through time, space, and
events—and by applying the hard-learned lessons of predecessors to your
circumstances.

Note that the reverse conclusion, inferred from the role of luck, does not follow
automatically: success is not wholly dependent on luck to materialize. While
business literature offers a surfeit of success stories that quietly rode the sinews
of luck, it does a woeful job with its silence on those millions of untold, unheard,
unsung success stories of companies, small and large, who have succeeded with
their innovative contributions to the marketplace. By analogy, the business lit-
erature is to business what living species are to evolution: 99.9% of what came
before is hidden from view. If you, the reader, are employed at the moment,
chances are that your employer is one who goes about their daily business mak-
ing money without making the news. Hard work, faith in on€’s vision, and talent
will be as intense as anywhere at Google, Ferrari, and Vodacom. They make up
for the lack of gross luck with process formalism, attention to details, and alert-
ness to an ever-changing landscape. Those who succeed over the long run do
so on the strength of repeatable execution mechanics and mechanisms. In other
words, they help displace luck with disciplined frameworks.

A silent disciplined framework is the key success ingredient to a business
recipe that isn’t decided by luck (acknowledged or not). It confers, coinci-
dentally, the same benefit to the innovation journey detailed in this book.
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A Hint of the Hinterland

By now, the reader should have gained an appreciation for the major obstacles
inherent to the innovation journey. The picture may seem bleak at first, but
that is only temporary. This chapter intentionally sought to open the reader’s
eyes to the reality of the landscape, echoing Richard Feynman’s caution to sci-
entists searching for truth: “The first principle is that you must not fool your-
self, and you are the easiest person to fool” With eyes wide open, the reader can
set about surveying the lay of the land, discern the danger zones, highlight the
obstacles, and identify the belligerents. A thorough survey that is quantified
objectively rather than through the distortions of one’s fancy will reveal the
nature of the risks and threats. What is involved in this survey is the subject of
the next chapter.

NOTES

1. Readers interested in the topic will gain useful insights from Ten Types
of Innovation: The Discipline of Building Breakthroughs by Keeley, Pikkel,
Quinn, and Walters and The Ten Faces of Innovation: IDEO’ Strategies
for Defeating the Devil's Advocate and Driving Creativity Throughout Your
Organization by Tom Kelley and Jonathan Littman.

2. See Chapter 2 of Investment-Centric Project Management, by Steven J.
Keays.

3. The core features in this section were inspired by the work of Linda
Plano, Ph.D., founder of the consultancy Plano & Simple (see www.plano
andsimple.com). Plano’s ten-question approach was taken as a starting
point for the twelve questions implied by the presentation slides in the
text.

4. Let us not forget that by the mid-eighties Apple teetered on the verge of
collapse with Steve Jobs fired by then-CEO John Sculley. Decades later,
Jobs would acknowledge the hidden luck that laid in this firing in helping
him get back on track.

Web
Added
Value™

This book has free material available for download from the
Web Added Value™ resource center at www.jrosspub.com



SUCCESS FACTORS

Patience, hard work, a sprinkle of serendipity, and a generous supply of
money are always in good taste; they do wonders when seasoned with hard-
won lessons from predecessors.

THE LIFE AND TIMES OF AN IDEA
The Adoption Cycle

The perspective in Chapter 2 was meant to jolt the reader out of whatever illusions
or fancies he or she might have harbored about the innovation world. Confronted
with this somber reality, the reader now understands what must be overcome.
Fortunately, this chapter espouses a more positive tone, in order to offer the reader
the tricks, lessons, suggestions, and advice—borne of experience—to aid the suc-
cess of an innovation project.

The discussion begins with the adoption cycle that frames the perspective
needed to devise a potent execution strategy. New market entrants follow a
pattern of adoption that is reminiscent of the familiar bell curve. Moore, in his
seminal book Crossing the Chasm,' divided the curve into five adopter types
(innovators, early adopters, early majority, late majority, and laggards) that are
depicted in Figure 3.1. Moore’s original nomenclature appears in parentheses
on the chart. An alternate terminology appears in the figure to avoid any con-
fusion in the text. This new terminology includes champions, enthusiasts, prag-
matists, realists, and fatalists.

The champions represent the intrepid buyers of whatever new product comes
on the market. This group makes up about 2% of the buyers and is the principal
diffuser of the merits of the innovation (or lack thereof). The second group,
the enthusiasts, makes up about 15% of the buyers. These buyers validate the
commercial merits of the innovation in the public’s mind. The enthusiast group
is motivated by the desire to get the benefits of the innovation without being
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Cumulative
sales over time
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Figure 3.1 The adoption cycle: the cycle maps out the dissemination of an inno-
vation throughout a market over time and across revenues; it is divided into five
segments characterized by the motivations of the specific buyers for the innova-
tion in each segment

guinea pigs. The third group is comprised of the pragmatists and makes up the
early majority of the buyers (about 35%). It contributes the most to the increase
in profitability of the innovation and helps establish the brand in the market-
place. Pragmatists are motivated to adopt the innovation once it has proven
itself. Somewhere between the second and third groups lies the fearsome com-
mercial chasm posited by Moore. This is the point in time when the innovation
moves from niche to mainstream status. It is also the barrier that is the most
difficult to overcome by the innovation’s predecessor. The next group, called
the realists, includes the me-too people who are late adopters (about 35% as
well). Realists do not want to be left too far behind their competitors. The prof-
itability of the innovation has plateaued by this time. Gains in market share
are costlier and prone to diminishing returns. The fatalists finish out the buyer
range. They are the laggards, encompassing the remaining 10 to 15% of the
buyers. This group has no choice by that time because the innovation has es-
sentially become the only alternative. Or, they could simply choose to skip the
generation entirely and wait for the next big thing to come around (think of
the cell phone’s adoption in Africa). For the innovator, this last group is a lost
cause and a waste of time.

The adoption cycle is important to our discussion for two reasons. First, it
informs the would-be innovator of the expected growth in income over time
and highlights the importance of getting things right with the first two groups.
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If you fail to excite them, you have no hope of commercial success. Second, the
adoption cycle informs the innovator about the maturity of the marketplace
relative to the features and benefits of the dominant status quo. The proposed
innovation must convey a differential advantage over the existing competition.
In other words, me-too products that mimic what’s out there are unlikely to
gain much traction. The new product will compare favorably to the competition
when its features and benefits place it on the left of the maturity cycle.

The Maturity Cycle

Figure 3.1 can be interpreted as the trajectory described by revenues over time.
A second interpretation describes the impact of the innovation’s technological
prowess on the commercial success of the business over time, as shown in Fig-
ure 3.2. The vertical divisions do not line up with those of Figure 3.1; they are
representative of possible financial milestones for the business.

Again, we have five divisions into this so-called maturity cycle. The genesis
stage spans, effectively, Part 1 of this book. It is the inception stage—where the
innovation idea is transformed into a commercially viable product from which
the business is launched. The genesis stage ends at the 0% mark, when the cham-
pions in Figure 3.1 show up. During this stage, cash flow is always negative as
are investment returns.

The viability stage is associated with Part 2 of this book. It covers a period of
time that is marked by product rollout (at 0%) on the left, and the attainment of
commercial break-even point (BEP) on the right. The BEP also marks the criti-
cal moment when sales have covered the development investment, cash flow has
become positive, and investment returns begin to materialize. This point will

BEP

Profitability — Market Share NIP

Genesis Viability / \
— Senescence —

e AN
_— ~—

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 3.2 The maturity cycle: the technical progression of the innovation, in
terms of market acceptance and competitive differentiation, is mapped by the
maturity cycle which can be overlaid with Figure 3.1
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usually occur at about the transition from enthusiasts to pragmatists in Figure
3.1. At the end of the stage, the product has achieved broad market acceptance.
The viability stage proves out the idea’s concepts in monetary terms and makes
the shareholders whole again. The end of the second stage often corresponds to
the point in time when large competitors have noticed the innovation and take
an interest in possibly buying out the innovator (a suitable exit strategy if the
innovator wishes to move on to other things).

The third stage is named profitability for obvious reasons: it marks a longer
time period during which the business experiences the highest levels of profit
margins from sales of the innovation. The end of the profitability stage usually
occurs before maximum market penetration has taken place. It is also the ulti-
mate time for getting the best deal to merge or sell to a competitor. If ever there
was a time to cash out, it is at the end of this stage. If, on the other hand, the
innovator prefers to stay in the game, then the next stage awaits. The market
share stage implies a change of business strategy from profit maximization to
market share expansion. Profits are still essential, obviously, but the name of
the game is sales volume. The fourth stage will also be the time when minor up-
grades, changes, revisions, and updates to the product are released (to keep an
edge over the competition). The fifth and final stage is called senescence. In the
absence of major design improvements, new product features, or product line
expansion, the business is bound to wither away. The product enters a period of
dramatic reductions in sales, market share, revenues, and profits—either from
increased competition or loss of technological edge or both. This stage is typi-
cally accelerated by trends and forces external to the business, especially under
the guise of novel innovations by competitors (think typewriters, film cameras,
fax machines, rolodex, little black books, and paper maps). The correct strategy
for avoiding this fate is to become proactive during the market share stage by
putting in place the next innovation program (NIP), indicated by the circle NIP
in Figure 3.2. This topic is discussed at length in Chapter 7 under the heading
Product Evolution Strategy.

The Priority

We ask a simple question: what will the idea become when it grows up? The
answer depends on the development methodology. When the objective is the
realization of a successful business, the idea will grow into a commercial inter-
est and blossom into profits. If the objective is to create a whizzbang gadget,
the idea will grow into a concentrated technological marvel. Clearly, the former
is the preferred path in the context of investment-centric innovation project
management (ICIPM). Of course, the growth of the idea into profits must be
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palatable to would-be buyers. The idea must become a product that will suc-
ceed in convincing the buyer to part with his cash. That’s your future cash, by
the way. Hence, from the outset, the priority must be to find out who will be
that buyer, in order to figure out what he will wish to buy from you. This seem-
ingly self-evident truth is often missed by novice innovators and nearly always
by inventors. Never make the mistake of assuming that buyers will somehow
materialize through the magic of your game-changing (...!...) product—cue
the warnings about the better mousetrap! You are not Apple or Tesla or Baidu.
The idea is only the means to an end, which is to get money from a buyer via
a successfully commercial business. In most instances, you only get one shot at
this, hence the importance of aiming correctly from the get-go. Your aim is the
buyer, not the wizardry of the widget, as we will explore at length in Chapter 4.

THE DEVELOPMENT CYCLE

What Development Means

The word development takes on a specific meaning within the ICIPM frame-
work. It signifies the ordered set of tasks and activities for transforming an idea
into a commercial product. The technical objectives are motivated by the buyer
priorities discussed previously. The process adopts an incremental evolution of
its constitutive elements (as defined in Table 1.2). It is a specialized adaption of
project management that is designed to corral risks, control budgets and sched-
ules, and realize the commercially successful business. It is also a methodology
that forces the innovator to proceed methodically to avoid the pitfalls of relying
on preconceived notions of what the outcome should be. It is inherently flexi-
ble in the sequencing of the work, depending on the progress of the work, but
always within a formal management structure that emphasizes discipline and
facts over whims and wishes.

The overall outlook of the development process is illustrated by the mapping
of Table 3.1. The map can be divided according to three different perspectives:
by types of development, by types of acquired knowledge, and by types of evo-
lutionary states—the technology readiness level (TRL) row. Each one of these
perspectives is discussed in turn.

First Perspective: Types of Development

This is the first management perspective, embraced by the innovator’s senior
management team. The nature of the work varies as a function of the outcomes



Table 3.1 The perspectives of the development process

Development Types

Type I: Research to Prove Feasibility

Type IlI: Technology Demonstration

Type llI: Asset

Knowledge | Basic technology research Technology development System development Product development
TRL 1 2 3 4 5 6 7 8 9
Basic Concept Proof of Element Element System Installation Pilot test Monetize
principles formulation concept validation | verification design design (full scale)
Risks Extreme Gamble Worrisome | Tolerable Tolerable Acceptable | Acceptable Worrisome Enviable
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sought, and is categorized into three types: (I) feasibility research, (II) technol-
ogy demonstration, and (III) asset.

o Type I, as the name suggests, seeks to demonstrate theoretically and
empirically the feasibility of the idea’s elements. The inputs to the work
comprise the scientific insights obtained from prior research (pure and
applied). These inputs are translated into functions and conceptual pro-
cesses from which arise the outputs at the heart of the value proposition
to the buyer. The innovation is explored for novel features, worthy po-
tential inventions, creative solutions, and unique characteristics that will
differentiate it from the competition in the marketplace. The work is
research and development (R&D) dominant with secondary emphasis on
engineering and design.

o Type II switches the emphasis to engineering and design, and rapidly
winds down the research aspects of the work. The objective is to ag-
gregate the components, assemblies, and systems that make up the en-
visioned product into working, fully integrated prototypes. The first
prototypes are usually small scale; they are strictly functional for labo-
ratory and bench testing. The final prototype is designed as a full-scale
version of the anticipated final product and is tested against actual oper-
ating conditions (dictated by the buyer).

o Type III takes the full-scale prototype into final validation by embedding
directly into the potential buyer’s operations. The results of this valida-
tion are used to complete the final, sales-ready version of the product.
Pre-commercialization is conducted in parallel to get the business ready
for business.

Second Perspective: Types of Acquired Knowledge

This perspective is oriented toward an aggregate understanding of the inner
workings of an innovation under the purview of the technical development
team. The objective of this understanding is to assist the commercialization
team in putting together the production pieces needed to assemble the final
product bereft of quality issues, buried risks, or operational unknowns. The work
underscoring the knowledge-acquisition process is divided into four groups
called knowledge blocks: (A) basic technology research, (B) technology develop-
ment, (C) system development, and (D) product development.

o The first block, basic technology research, figures out the science in-
volved and makes the corresponding physics/chemistry/biology work.
This type is the largest employer of Ph.D.s, scientists, and academic pro-
fessionals. The level of ignorance and unknowns (about the nature of the



56 Investment-Centric Innovation Project Management

innovation) is highest, while the prospects of discoveries and novelty (in
the patent sense) are the greatest. This type is nearly all research (pure
and applied).

o The second block, technology development, converts the discoveries
and findings of the basic research into functions and makes the corre-
sponding physical elements work individually. The idea is mapped out
as a collection of critical functions. Possible means of executing these
functions are explored and, if absent, invented. The level of ignorance
has gone down significantly. Creativity is at its highest. The potential for
identifying meaningful inventions is at its greatest. The essence of the
innovative features of the idea is gestated through the work. The research
is mainly applied and development (in the R&D sense) is undertaken.

o The third block, system development, makes the physical elements work
together and manifest the product’s purpose (why it will be bought). We
move beyond innovation and invention, toward the integration of el-
ements into a working product. There are almost no R&D aspects to
speak of; the activities having mutated into engineering and design. The
elements (components, assemblies, and systems) are engineered, mod-
eled, and specified by drawings, datasheets, calculations, and material
selections.

o The fourth block, product development, makes the business work and
engineers the commercialization of the final product. Production en-
gineering is pursued. Supply chains, logistics, manufacturing, sales and
marketing, and business services are planned, rolled out, and activated.
The business is activated. The nature of the knowledge has migrated
from technical to commercial.

The four knowledge blocks can be regarded as islands of risk. One does not
choose the island for the idea; it is the idea that chooses the island, which
in turn lays out what’s in store for the innovator. Risks, uncertainties, costs,
and timelines are greatest for the first block and become gradually smaller as
the knowledge increases across the remaining three knowledge blocks. What’s
more, there may be instances when a particular element occupies a different
island than the rest of the product. For example, the idea may be a porta-
ble sensor that measures the concentration of a chemical in a fluid. The sen-
sor itself may rely on a new scientific technique, putting it in the first block,
whereas the rest of the elements (electronics, displays, battery, buttons, casing,
Bluetooth emitter) are off-the-shelf components that are typical for the fourth
knowledge block.

The innovator should strive to minimize the number of inventions required
by a given product. There must be at least one, however, to endow the product
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with intellectual property (IP) value (discussed in upcoming text) but no more
than absolutely necessary. The reason should be obvious: inventions start as
either Block 1 or 2 endeavors, and carry the greatest funding challenges owing
to the highest level of uncertainty and adjoining risks. The ideal scenario is a
product that requires no invented elements, but which is itself in the end a pat-
entable invention.

The innovation development process is always better served by engineer-
ing rather than inventing a product’s constituent elements.

Another way to picture the knowledge blocks is to associate them with the bur-
den of proof described in Chapter 1. Recall that the burden of proof is borne by
the innovation according to the sequence:

Proof of need > proof of physics > proof of system > proof of installation >
proof of economics >>> make money.

The proof of physics falls naturally under the aegis of the first knowledge
block. The proof of system belongs to the second block. The third block is the
province of the proof of installation. Finally, the proof of economics lies with the
fourth block.

Third Perspective: Types of Evolutionary States

This last perspective is the domain of the designers, engineers, and program-
mers who tinker with the nuts and bolts of the innovation. At this level, man-
aging occurs directly at the physical, algorithmic, and operational level, where
decisions are made on the reality of the innovation. The third perspective is,
in fact, the foundation of the development process from which costs, budgets,
timelines, and resources are compiled into project management and execution
governance. It is where money is actually spent. Consequently, the description
of this perspective warrants a section of its own next.

TECHNOLOGY READINESS LEVEL (TRL)

Managing Evolution over Time

The most extensive development process is the one that will aggregate the
three work categories that were previously mentioned—I, II, and III. The prod-
uct itself need not be complex or large in scale. The driving factor is always
anchored to the amount of knowledge underlying the critical functions. For
example, devising a smokeless flame for a humble match could entail significant
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chemical research of the kind associated with Type I. Whenever possible, the
innovator should endeavor to find alternate means of achieving the required
functions without needing the Type I work; but if not, so be it.

The three development types form a development continuum. The latter is
encapsulated by the systematic R&D methodology called TRL. The roots of
TRL can be traced back to the 1970s at NASA and its search for a predictable
and manageable procurement process of large, complex systems.” The TRL
methodology would later be adopted in several variants by the U.S. Department
of Defense,® the U.S. Department of Energy, the European Space Agency, the
European Commission,* and the Government of Canada, among others. The
methodology consists in nine levels of increasing technical maturity, illustrated
in Figure 3.3.

The TRL methodology instills in organizations an operational framework for
evaluating different types of technologies (products, processes, and software).
For large procurement programs, the framework is procedurally dense, but its
principles can be readily migrated to smaller scale projects with a much reduced
administrative burden. The TRL classification schema, in fact, is the foundation
of ICIPM.

TRL 1: Basic Principles

The nature of the work is purely theoretical. Scientific research begins to be
translated into applied R&D. The emphasis is on research, not development
(we say Big R, small d). Examples might include paper studies of a technol-
ogy’s basic properties. Lab experiments could be conducted to test out vari-
ous assumptions. TRL 1 is useful as a check against physical impossibilities
(perpetual motion machines, water running up hill, Star Trek transporter) and
against unrealistic expectations (a solar panel with 95% efficiency, transparent
aluminum). TRL 1 invariably involves Ph.D.s, academics, and research profes-
sionals. Surveys of competitors’ IP (patents, trademarks, logos, copyrights) are
initiated.

TRL 2: Concept Formulation

The theoretical musings are translated into corresponding practical applica-
tions. The applications are speculative; and there may be no proof or detailed
analysis to support the assumptions. The purpose of the innovation is defined,
as is the landscape basis and the product objectives (discussed in Chapter 4).
Compliance requirements and regulatory/certification obligations are identi-
fied. Performance targets are proposed. Analytical predictions are posited.



System Test, Launch
& Operations

System/Subsystem
Development

Technology
Demonstration

Technology
Development

Research to Prove
Feasibility

Basic Technology
Research

~

TRL9

TRL S8

TRL7

@ NASA/DOD Technology Readiness Level

Actual system “flight proven” through successful
mission operations

Actual system completed and “flight qualified”
through test and demonstration (Ground or Flight)

System prototype demonstration in a space
environment

System/subsystem model or prototype demonstration
in a relevant environment (Ground or Space)

Component and/or breadboard validation in relevant
environment

Component and/or breadboard validation in laboratory
environment

Analytical and experimental critical function and/or
characteristic proof-of-concept

Technology concept and/or application formulated

Basic principles observed and reported

Figure 3.3 TRL: the original maturity mapping developed by NASA.
Source: https://steveblank.com/2013/11/25/its-time-to-play-moneyball-the-investment-readiness-level/

$J0)oe $S900N§

6S



60 Investment-Centric Innovation Project Management

TRL 3: Proof of Concept

Active R&D is initiated on the primary functions of the innovation. This
includes analytical studies and laboratory studies to physically validate the ana-
Iytical predictions of separate elements of the innovation. These studies and
experiments should constitute proof-of-concept validation of the applications/
concepts formulated at TRL 2. Possible configurations of components and
arrangements are devised. Analytical and laboratory studies are carried out
to physically validate the analytical predictions of the individual components.
Ugly bench prototypes are fabricated and tested to assess performance, limits,
shortcomings, and scaling potential. The innovation’s concept is validated and
shown to be able to meet the product objectives.

TRL 4: Element Validation

The basic components and assemblies are integrated to establish that they
will work together in a laboratory environment. The working model is purely
functional without aesthetics or concerns with scalability. Performance targets
and analytical predictions are posited for each assembly. Analytical and labo-
ratory studies are carried out to physically validate the analytical predictions
of the individual assemblies. Ugly bench prototypes are fabricated and tested
to assess performance, limits, shortcomings, and scaling potential. Functional
requirements for the secondary functions are defined. Find out what works
realistically, what might work with additional R&D, and what must be dis-
carded. On the IP front, licensing agreements with holders of existing patents
plus other IP are initiated.

TRL 5: Element Verification

The scope of work splits into two streams that are pursued in parallel. In the first
stream, the primary assemblies are integrated into primary systems to form the
alpha prototype (corresponding to Version A), including primitive secondary
components and assemblies. The alpha prototype is a reduced-scale version of
the anticipated final product. Performance targets and analytical predictions are
posited for each system. Laboratory studies are carried out to physically vali-
date the performance of the systems under simulated operating conditions. In
the second stream, the work for TRL 3 and 4 commences on the secondary
functions. The basic technological components are integrated with reasonably
realistic supporting elements so they can be tested in a simulated environment.
The permit plan is compiled to address all regulatory, licensing, permit, and
code certification requirements.
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TRL 6: System Design

The work on the second stream continues until TRL 5 is achieved. The pri-
mary stream is developed into a beta prototype (corresponding to Version B),
which is a small-scale version of the anticipated final product, and incorporates
the secondary functions. Performance targets are formalized (instead of merely
posited) and a testing protocol is developed, complete with pass/fail criteria.
The beta prototype is tested in a laboratory environment against real operating
conditions. Examples include testing a prototype in a high-fidelity laboratory
environment or in a simulated operational environment. Patent applications are
filed. Regulatory, licensing, and permit applications are initiated.

TRL 7: Installation Design

The beta prototype is developed into the full-scale gamma prototype (Version C),
representing the final product form. The testing protocol is updated for labor-
atory testing under actual operating conditions. The test is conducted. Material
lists and costing are compiled. Reliability and maintainability metrics are derived.
Functional requirements for the tertiary functions are identified (TRL 4 and up
are initiated). Note that it is possible to go through more iterations of the design
during TRL 7, which could lead to additional versions, numbered sequentially:
delta (Version D), epsilon (Version E), zeta (Version F), etc. Code certifications
are initiated. Regulatory, licensing, and permit applications continue.

TRL 8: Pilot Test

The full-scale prototype is readied for field testing in an actual operational set-
ting offered by a would-be buyer. This final prototype becomes the installation
product (Version 0) that will be installed on site for the operational validation
test (integrated into the clients plant design). The tertiary functions are devel-
oped in parallel from TRL 4 through 7 and then integrated into the installation’s
design. The installation is brought online and validated in the operational set-
ting. The end of TRL 8 marks the end of the development process. Other IP
applications are filed (industrial design, trade secrets, trademarks, and copy-
rights). Regulatory, licensing, and permit applications are obtained. Code certi-
fications are obtained.

TRL 9: Monetize

The results of the pilot test are incorporated into the Version 0 design and
released in its sales-ready, Version 1 form. Production planning, manufacturing
setup, supply chain contracts, and marketing plans are put in place. Product
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literature is developed. The website is built. A sales force is trained. A service
group is formed. The business is activated. Sales are generated. Planning of Ver-
sion 2 development commences.

IMPLEMENTING THE THREE
DEVELOPMENT PERSPECTIVES

Pick a Starting Point

It stands to reason that not all innovation projects will span the full TRL spec-
trum. In many instances, TRL 1 is not necessary and TRL 2 is limited to the
purpose, landscape basis, and product objectives. For small products without
complex assemblies or multiple functions, TRL 3, 4, and 5 could be combined
into one. For innovators whose businesses are already established, TRL 8 and
9 may be already built-in, or at the very least whittled down to a few specific
marketing and publication activities. It is up to the innovator to determine
the proper TRL starting point and to gauge what level of effort will really be
required in the latter stages. But this flexibility does not extend to the specifics
of the development process that must go into each TRL. This process is manda-
tory, as we will now see.

Risk Profiles

When looking through the eyes of investors, the last row of Table 3.1 becomes
paramount. It conveys the spectrum of risks involved at each TRL stage, ranging
from extreme to enviable. The intensity of the risks mirrors the intensity of the
funding requirements and the duration of this investment. Indeed, the level of
risk (technical, financial, and commercial) is inversely proportional to the TRL
level. The lower the TRL, the higher the risks, costs, time, and patience. Notice
the jump in the risk profile at the junction between TRL 7 and TRL 8. This risk
is mainly associated with the significant jump in the funding required to execute
the pilot test. The bulk of this funding does not go to the product but to what
must be done to embed the product into a live plant. These costs can be orders
of magnitude larger than what has been spent from the start. Indeed, consider-
ations for construction, for regulatory filing, for interruption of operations, for
in situ labor during the test, and for possibly costing monitoring equipment add
up to a pretty penny. At this stage, the risk is not so much in the performance
of the installation as it is in the cash-flow demands necessary to set up and run
the pilot test.

Opverall, the technological risk inherent to any innovation program resem-
bles Figure 3.4.
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Figure 3.4 Risk emerging from uncertainty: the inverse relationship between risk
and accrued knowledge

Managing According to Perspective Types

The four rows that make up Table 3.1 are instructive with regard to management
priorities. The first row—development types—is concerned with financial man-
agement and involves the interface between the innovator and the investors.
The investor is concerned with capital protection and probability of success.
Risk tolerance drives the investment decision, while ownership issues dominate
the innovator’s engagement priorities. Exchanges between the innovator and
the investors will emphasize risk management, financial management, fund-
ing models, returns on investment (ROI), timelines, and market analysis. The
inner workings of the development process are incidental to the discussions.
The investor wears the mantle of investment manager; his prime objective is
to make the case for the commercial opportunity, not the wizardry of the idea.
The second row comprises the knowledge blocks and falls under the purview
of project management. The interfaces arise within the project team and with the
external entities involved. The innovator becomes the project manager and is
concerned with developing the scopes of work, the execution plans, the budgets
and schedules, the contract documents, the deliverable lists, etc. The priority is
to align the resources with the plans and expectations. Add to it selecting the
means of measuring performance and outputs. The resources, for their parts,
pay attention to the convergence of the work definition and the allocations
(budget, timeline, mechanics, and mechanisms) assigned to enable that work.
In the case of external entities (funding agencies, third-party contractors, regu-
lators, etc.), their attention is directed toward the contractual terms, conditions,
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and obligations set out upon the contracting parties. The inner workings of the
innovation continue to remain incidental. The prime objective of the innovator
is to create and implement the management framework that will govern the
execution of the development process—right up to product rollout.

The third row places the inner workings of the innovation front and center.
The interfaces become conceptual or physical or both. The innovator becomes
the development leader, concerned purely with the transformation of the idea
into bits and pieces and assemblies, systems, and control software. The physics
is uncovered. The relationships between the components are quantified. Com-
ponent and technology selections are made. The prime objective of the innova-
tor is to evolve the idea from concept to function to physical manifestation, and
to do so incrementally while documenting everything in the process.

The last row characterizes the severity of the risks over time across the three
rows. For the first row, the risk is financial. In the second, it is organizational
(the project may end up dying if the physics doesn’t pan out). In the third row,
the risk is technical (if the physics doesn’t work, the idea is stillborn). Finally,
in the fourth row, the risk is commercial. This row, incidentally, also helps to
set the priorities of the risk management strategy as a function of the nature
of the work.

Taking a Different Turn

We now leave the realm of innovation life cycles and development sequenc-
ing to explore a different set of project management concerns where success is
equally important to the overall success of the innovation journey. These con-
cerns pertain to patents, money, and tricks of the trade.

THE PATENT
Why It Matters

The patent is a powerful tool of exclusivity that is conferred upon the holder to
its rights. The patented product is effectively granted a legal monopoly in the
marketplace for a fixed duration. It is the primary source of protection avail-
able to the innovator for his costs of development, his investment returns, and
against copycats. A patent makes the innovation a tradeable investment. By con-
trast, an innovation that is not or cannot be covered by a patent will be less likely
to attract outside investments. The patent is the innovator’s competitive bulwark
against market threats.
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What Is Patentable?

An invention is patentable when it is a new and useful process, machine, manu-
facture, or composition of matter—or any new and useful improvement thereof.
Patentability comes with four caveats:

 The subject matter must be patentable

o The invention must be novel

o The invention must not be obvious

o The invention must have some utility or usefulness

A patent cannot protect an idea such as a scientific principle or theory (E = mc?)
or an abstract theorem. Instead, the idea must be embodied in one or more of
the following:

o A process or method (such as a new way to manufacture concrete)

o A machine (something with moving parts or circuitry)

o A manufactured article (such as a tool or another object that accom-
plishes a result with few or no moving parts, such as a pencil)

o A new composition (such as a new pharmaceutical)

o An asexually reproduced and new variety of plant

The reader should note that satisfying any one of these categories does not auto-
matically imply that the embodied idea is patentable. Some subject matters sim-
ply cannot be patented, such as mathematical equations, naturally occurring
substances, physical laws, and processes that are inherent to the human body.
For example, one cannot patent a technique for tight turns in downhill skiing.

The Requirement of Novelty

Novelty simply means the invention must be new. New implies a difference
with what is known in the public domain under the expression prior art (which
includes active and inactive patents, published applications, publications avail-
able to the public, and items on sale). Keep in mind that if the innovator pub-
lishes a magazine article about his purported invention, or starts to sell it, that
information becomes prior art twelve months after its first public appearance
(at which time it becomes prior art to everyone else right away). In other words,
once in the public domain, the innovator has twelve months to file for patent
protection.

The Requirement of Utility

Utility implies physically accomplishing something. If an invention produces a
result, it has utility. It is hard to fail this test, which happens when the invention’s
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logic is materially flawed (for example, a perpetual motion machine or a net
energy-creation process). A utility patent protects how the object is used and
how it works. When the invention relates to an object’s ornamental design, the
utility requirement does not apply.

The Requirement of Non-Obviousness

This requirement stipulates that people who are skilled in the field specific to
the invention would not deem the invention evident. If, for example, the pro-
posed invention swaps one color for another, it fails the non-obviousness test.
Or, combining two current inventions in an intuitive way does not yield a pat-
entable invention. In other words, the invention must exhibit creativity and
inventive steps beyond what is common knowledge to be patentable.

The Timing

Patents are expensive and must be filed for each country where protection is
sought. There is no such thing as an international patent; only a patent filed in
multiple countries at the same time. That is why the innovator must choose the
target markets judiciously. At $10K to $20K a filing, doing so across multiple
countries carries a hefty price tag. Trying to cut costs by cutting out the lawyer is
not a viable avenue—the filing process is fraught with difficulties known only to
legal aficionados. One can, however, reduce the expense by eliminating unnec-
essary changes and reworks during the preparation for filing the documents.
This suggests that one should not initiate the patent process too early in order to
minimize back and forth amendments and corrections (usually stemming from
new technical information coming to the fore) and maximize the impermeabil-
ity of the claims. For the inventor (the terminology used in patent lingo) based
in North America, two strategies are worth considering:

o Strategy 1: U.S. provisional patent application—The provisional applica-
tion is unique to the United States. It grants priority of claim over the
twelve months following the application for a large number of countries.
The date of this filing becomes the earliest priority date. A provisional
patent is comprised of the full description of the invention developed to
date and further modifications and changes that the inventor has con-
templated. The provisional patent is not released into the public domain
during the twelve-month period during which the inventor compiles
the full application. If other jurisdictions are considered, filing in those
jurisdictions must occur at the same time as the full application in the
United States is made. Filing in Canada should be a must. Adding Mex-
ico achieves continental coverage (only if your invention is going to be
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made and/or sold therein as filing and prosecution in Mexico involves
translation costs as well). A patent application is published 18 months
after the filing date.

The release of a patent in the public domain nullifies any possibility of filing in
other jurisdictions from that point forward. If the full application cannot be filed
by the 12-month deadline, let the provisional application expire and submit a
new provisional one.

Strategy 2: Patent Cooperation Treaty (PCT)—This treaty encompasses a
large number of signatory countries, including the United States, Can-
ada, and European states. The treaty was established to help applicants
obtain patent protection internationally for their inventions. The process
begins with the filing of a single application in any country that is signa-
tory to the treaty, typically as a provisional patent in the United States.
Twelve months hence, the inventor submits a PCT application. About
three months later, the PCT office will issue the inventor an interna-
tional search report and a written opinion on the merits of the proposed
application. The inventor has another ten months to respond to the writ-
ten opinion if he so desires. The deadline for requesting an international
patent examination (IPE) occurs 19 months after the original filing (i.e.,
provisional filing). The same deadline applies for requesting a supple-
mentary international search report. Note that both of these requests are
optional for the inventor. If the IPE is not requested, the inventor must
submit the full patent application in those countries that require it. For
those that do not, the full application must be submitted no later than 30
months after the earliest priority date.

Other IP

The expression IP pertains to an intangible creation of the mind that can be
legally protected. It includes several categories of legal protection that should be
secured when applicable. One can never have too much IP protection:

Patents protect an invention against outright theft

Trademarks, such as brand names, confer sole ownership and rights to
use to their owners

Copyrights shield an artistic expression from copying (songs, books,
movies, video clips, marketing animations, etc.)

Industrial design, when registered, protects the nonfunctional features
of a product
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o Trade secrets are meant as safeguards to keep a formula or manufactur-
ing process confidential—they are not subject to registration, however,
but are still recognized by the courts as IP, when so proven

o Contractual rights pertain to the licensing of a right that is granted to
another to use your IP

In all cases, the prudent innovator should consult an IP professional to strate-
gize the best way to use IP rights to his advantage. A summary of the IP domain
is illustrated in Table 3.2.

The lllusion of Protection

An IP is only as strong as the owner’s capacity to defend it in court. A patent,
for example, gives its owner the right to sue for infringement. That’s fine in
theory; but in practice, things are a tad more delicate. Defending a patent in the
courts is a hundred times more expensive than filing for one in the first place. A
commercially successful patent always runs the risk of predatory behavior from
the competition. A small firm has very little realistic chances of enforcing its
property rights if the predator has deep pockets and is willing to drag the legal
proceedings. This venal abuse of the legal system is, unfortunately, tolerated and
leads to exhaustion by attrition. The question for the innovator boils down to
this: how much is it really worth to defend one’s rights?

 Ifyouare able to allocate $3M to $5M to the cause, go for it. Since the law
is on your side, your chances of prevailing are excellent (but check with
a reputable patent lawyer first, just to be sure).

o Ifyou do not have a large bank account and the predator is a small fry,
try the intimidation game. Have your patent lawyer issue a cease-and-
desist letter—or other like-minded ultimatum. It may just be enough
to get things settled quickly, in which case, you should then approach
the defeated party to discuss a licensing deal. (Why not? After all, it’s an
extra source of potential revenue for you.)

o If you do not have the $3M, the predator is bigger, and the intimidation
letter did not work, your best bet is to sell your IP rights to a compara-
tively sized competitor of the predator. Or enter into some kind of busi-
ness deal that will bring you the protection that is necessary to defend
your rights.

It is, sadly, what reality looks like in the real world of business competition. It is
not right, it is not fair, and often, it is not even legal but, in the end, it is what it
is. Pursuing legal challenges is prohibitively expensive without any certainty of
positive outcome in the end. Stressing out about the unfairness of it all will get
you nowhere—the predator couldn’t care one bit about you. The choice is yours



Table 3.2 The intellectual property landscape

Patent Industrial Design Trademark Copyright Trade Secret
What is Functional aspects of | Aesthetic features (the Word, phrase, symbol, or | Original work of Business secret
protected an invention look and feel) of a product | design that identifies and | authorship (literary, like a formula or a
distinguishes a product dramatic, musical, pattern
or service and artistic)
Example Mousetrap Smartphone case A company logo A movie The coke formula
Eligibility New Must be filed within one Must be clearly Originality Used in business
Useful year of first publication descriptive. Not generally
: (publication means making | cannot be generic or known
Non-obvious the design available to the | v described )
public) poorly . Has economic value
' Be distinguishable from Efforts are made to
others. keep it confidential
Term 20 years from filing 5 years—renewable for an | 15 years—renewable in Life of the author As long as kept
date—not renewable | additional 5 years perpetuity + 50 years confidential
Fee range Prior art search: $2K | $1.5K to 2K $2K $400 None
Drafting/filing:
$6K-10K
Prosecution: $4K-7K
Average 2.5 years 1 year 1-2 years 1-2 weeks Not applicable
registration
time frame

$J10)08, $S900N§
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to make; but you must make it as soon as you are confronted with it. Things will
not sort themselves out on their own. The legal challenge is akin to a grenade in
your hand with the pin pulled out. You don’t know how long you have before it
blows, but you know that it will. It’s best to toss it while you are still safe.

Here is a quick checklist to determine if a patent is worth the time and effort
to acquire. The patent is essential when one or more of the followings condi-
tions are met:

The future revenue and business model will include licensing or royalty
payments from third parties

The innovator is certain to seek out external sources of financing to
reach commercialization (banks, angel investors, private equity, and
venture capital)

The realistic size of the market offers a 10 times return on investment
within two years of the patent being granted and the innovation can be
reverse engineered by a competitor within that two-year window

The exit strategy for the firm includes a buyout by a competitor or
merger with a bigger player

The manufacturing strategy can only be met by a network of suppliers
and fabricators

The rate of change of the innovation will be less than one new release
per year

The economic life cycle of the innovation (from roll out to obsolescence)
is a year or less

The patent should not be pursued when one or more of the following condi-
tions pertain:

Licensing and royalty schemes will not be pursued

The export strategy includes patent-feeble jurisdictions (whereby it is
inevitable that the IP will be stolen by domestic competitors—with a
meaningful chance of legal redress)

External sources of financing will not be needed from angel investors,
private equity, and venture capital

The known size of the firm’s market is too small to interest larger
competitors

Reverse engineering will be difficult or near impossible within a two-
year window and the rate of change of the innovation will be more than
one new release per year

Contract manufacturing will not be a critical component of the supply
chain

The secret sauce for the innovation can be equally protected, at lesser
costs, through trade secret mechanics
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The other types of IP—industrial design, copyright, trademarks, contractual
rights—are usually worth the money and effort in all instances.

MONEY IS TIME

It's a Marathon

Newcomers to the innovation race are often surprised to discover how long is
the road from idea to product launch. The journey starts out with an idea. The
innovator imagines that the idea will lend itself to a quick product implemen-
tation resulting in a prototype ready to be shown to prospective clients or be
introduced at trade shows to drum up interest. As familiar as this sounds, it
never works out that way (refer back to Chapters 1 and 2 if you need a refresher).
The prototype never works the first time out—and never works quickly either.
Enthusiasm turns to discouragement when the reality of the situation finally
dawns on the innovator. Rather than making a quick buck, the innovator is
forced to stop, cringe, and go back to zero.

The inconvenient truth is indubitable: product development is a marathon.
Even when the technology proceeds rapidly, the pace of commercialization
won't. It takes time to convince the marketplace to second guess its own status
quo. It takes time to build up the corporate functions that are necessary to en-
able the sale of the product. It takes time to get the patents. And it takes even
longer for a successful product to cross the chasm that is illustrated in Figure
3.1. Everything takes time and patience.

But It Is Also a Race

The marathon is the correct analogy from a project management perspective.
The process, however, remains a seriously competitive race from an investor’s
standpoint. The innovation journey is a championship marathon where speed
and stamina matter. Do not delude yourself into thinking that you are the only
one to have sensed the opportunity. Some competitors might already have seen
it. Others might have already solved it. Patents—yours and theirs—may be expir-
ing soon. Regulatory changes may be afoot. Different innovative solutions may
already be appearing in the market. All that you do and don’t do costs money.
Recall that money is to the innovator what air is to a scuba diver: the supply is
limited. When it’s gone, youre dead in the water, literally. In other words, you
need to be imbued with a sense of urgency. Put yourself in the investor’s shoes.
You buy into the merit of the idea but before you give away a cent, you'll want
to know a few things. Things like how much money the innovator wants? How
much does he really need? What will he spend it on? How long will it take to get
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to market? The investor is concerned about making his capital work for him. He
is not so interested in the features, the gadgets, or the buttons that the innovator
wants to develop. He wants to know whether his money will be spent efficiently,
on the right things, at the right time, and for the explicit purpose of maximizing
the profitability of the product once it hits the marketplace. And, he will want
to get a sense of the investment risk involved with the development process.
That is why very few investors are prepared to get into TRL 1 and 2, given the
magnitude of the risks.

This is the source of the urgency underlying the development process. Do
not view yourself as an innovator—fearless and inspiring. See yourself, first and
foremost, as an investment manager. Your ultimate objective is to cause your
innovation to make money. Your second objective is to waste as little of it as
possible in the process. Your job is to deploy the investment capital on what
matters first. Because each development stage requires different skill sets, there
is always a risk of wasting valuable time and resources in trying to master each
area of the innovation. There is also the risk of falling in love with the wizardry
of the innovation and spending endless hours trying to refine everything or add
more and more features. The prime directive must always be the shortest time
to complete the marathon.

Speed to Market Demands Real Expertise

The fear of spending with wanton abandon is naturally countered by the willful
minimization of expenses, especially in matters of labor. Ironically, the low-cost
reflex can work against the efficient deployment of investor capital. The prime
directive pushes the innovator to reach commercialization as soon as possi-
ble—it is not to save costs discretely at every stage. This need for speed will
always be satiated by marshaling the proven expertise pertinent to the devel-
opment requirements. In other words, it pays to pay more, not less, to accelerate
development times. The genuine expert may cost $200 an hour (which implies a
truly clever technical expertise), whereas three competent technical people on
your team only cost you $60 each per hour. At first glance, $180 is cheaper than
$200 per hour. But the no-brainer decision is still $200 an hour: the odds are
that the expert will solve your problem faster, better, and more realistically than
whatever options your three-man team would sprout. Going cheap at the outset
always costs more in the long run.

Done Beats Better

A corollary of the need for speed is the need to get things done. The reader
who is acquainted with software development will surely relate with the
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obsession that is driving some programmers to continuously tweak, expand,
and broaden the scope of a subroutine so that it can handle ever more inputs
and transformation processes. This never-ending cycle of tweak/expand/
broaden is counteractive to efficient capital deployment. Speed to market is
possible when:

o The development work is limited to those functions and features that are
deemed essential and critical to the initial configuration of the product
being introduced in the market. Forget the extra bells, whistles, buttons,
options, color finishes, and the rest.

o You engineer by default, invent by necessity. Maximize the use of what’s
already available in the marketplace to solve your design. In plain words,
buy the screw rather than invent a new one. Invent only what is abso-
lutely necessary to the innovative features of the product.

 You fail fast and move on. This is the key insight bestowed upon us all
by Silicon Valley. In the thick of development things, it is easy to get
sidetracked by a desire to make something work at all costs. This mantra
makes sense if you work on bleeding-edge technology, on fundamental
research, or on profusely funded projects. In all other cases, it works
against speed to market. It is better to try something, learn from its fail-
ure, then move on to a different solution, rather than persist on the same
futile path. Fail fast, dump, move on, and repeat.

Looking Through the Buyer's Eye

Another aspect of effective capital deployment is to know what to spend it on.
The initial obligation is defined by the state of the art. Whatever is the state of
the art in the marketplace for a product, a process, or a service, that state of the
art becomes the starting point of the development process. This self-evident
truth may not be palatable at times. For example, if your product idea is meant
to compete with an existing solution imbued with nanotechnology or quantum-
mechanical effects, you cannot avoid these characteristics simply because they
scare you (especially if they imply Ph.D.-level mathematical physics knowl-
edge). The state-of-the art cannot be avoided—ever.

After figuring out what the buyer wants, your attention should turn to the
matter of what will he or she want to buy from you. Once again, notice that the
question starts from the buyer’s perspective, not the innovator’s. We do not ask
what you should sell; we ask what the buyer wants to buy. Do not forget that
your buyer is already buying what they need to meet their needs from the mar-
ketplace. Your future offering can only succeed if it displaces a competing offering.
This buyer is not purchasing features, buttons, or glitzy design. He does not buy
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a widget to save money or to save time. People and organizations ultimately buy
one thing: a purpose.

The Purpose

Buyers buy a product or a service to fulfill a purpose. The purpose of a toaster
is to make toast. The purpose of a car is transportation (or investment, in rare
cases). The purpose of a smartphone is communication (with others, with the
web). When the purchase is by a business, that purpose is always associated
with profits. Airlines buy airplanes to generate revenue from travelers. They
will buy fuel to power the airplanes in order to generate the revenue. They buy
insurance to protect their future earnings in the event of a crash. Airlines do
not buy a sophisticated aircraft because it is shinier or faster or bigger than the
competition. They buy that aircraft when those features (shinier, faster, bigger)
make them more money in the end.

The purpose is the why of the innovation.

The purpose of your idea is the starting point of the development process. You
must strip the idea down to its essence and toss aside all other nifty things for
the time being. The purpose of your idea will be the basis of its sales in the
future. The purpose is distinct from its embodiment (i.e., its physical manifes-
tation). Take the simplest example of a door key. Its purpose is to activate and
deactivate a locking mechanism. Its embodiment could be made of metal, it
could be a key fob, or it could even come as a plastic card. The embodiment
varies in each case but their purpose is the same.

Parsimony

The innovator must spend the money necessary to advance the development
process along the shortest timeline. This approach is investment-centric and
capital-preserving. On the other hand, the innovator must justify cash flow out-
lays as a function of the ultimate objective—the successful commercialization
of the product. This imperative implies a tight control of expenditures to stretch
the funding as far out into the future as possible. To buy or to rent is a decision
that is best made through valunomic arguments (valunomy was explained in
Chapter 2). You should always buy:

 Expertise, specialized services, and quality parts

« What is deemed critical to the business and integral to IP
« Key trade secrets and industrial know-how

o What is essential to your competitive advantage

o Specialized training for key personnel
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You should share, rent, or lease everything else—for example:

o Office buildings, photocopiers, printers, plotters, 3-D printers

o Administration services (receptionist duties, video-conference, webi-
nars, cleaning, travel, web and e-mail hosting)

o Marketing, market research, IP searches, legal, regulatory support

 Large information technology components (servers, Cloud storage, da-
tabases, specialized software, networks)

Last, but not least, you should never buy:

o What is routinely or already commercially available (machine shops,
printing services, legal services, buildings, business condominiums, test-
ing equipment)

 Photocopiers, plotters, 3-D printers, cars, trucks

o Specialized tools and software that requires acute individual expertise
to operate

 Expensive office furniture, art work, or Tier One office space

« Antique coke bottle distributors, pool and foosball tables, health mem-
berships, marketing knickknacks, free food, strategic retreats, club box
at the stadium, golf memberships, fancy clothes, exotic pets, art work,
etc.

KEY HEURISTICS

The Project as an Investment Vehicle

We close this chapter with a short list of key ingredients that will benefit any
development process. The first ingredient, which reigns supreme over the rest,
is the investment mindset. The innovator must look upon the innovation project
as an investment vehicle first and a journey of discovery second, in that order.
The gestation of the idea into the commercial product is powered by money. It
is not powered by dreams or one’s belief in the truth of the idea—or even the
promises of riches at the end of the road. The innovation can only succeed when
funded adequately. That statement means investors and government programs
that imply prudent capital management.

The Patient Investor

We have already detailed on the fact that the innovation game is a long race akin
to a marathon. There are no quick ways to turn an idea into a successful prod-
uct, and no quick path from market introduction to mainstream acceptance.
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The innovator needs at least one patient investor. Both innovator and investor
must understand the timelines in play and agree on the necessity of not cutting
corners in order to speed things up. No time can ever be meaningfully saved by
setting arbitrary milestones and false deadlines. The worst possible thing that an
innovator can do is to promise the would-be investor a quick development and
a rapid ROI period. The promise will be broken soon enough and the investor,
burnt and poorer, will lose all faith in the innovator. Funding will vanish, and
with it, the death of the idea will be hastened.

Get Your Money!

The reader may be surprised at the number of assistance programs that are
offered by all levels of government to promote innovations. Whether you are in
the United States, Canada, or Europe, the challenge is usually one of finding the
right assistance program rather than convincing someone to fund your proj-
ect. It behooves you to seek out new sources of funding and new government
organizations—to boldly go where others have gone before. In many cases, you
will find money that is already there for the taking with no strings attached
other than an expectation of growing a business and generating jobs (which,
to governments, equate to tax revenues). Do not let the paperwork scare you
into thinking that the burden isn’t worth the effort—it is nothing compared
to what you will have to go through to convince independent investors to give
you their money.

Do not make the mistake of securing government assistance, then not fol-
lowing through on the reporting requirements. Yes, this is paperwork, and yes,
this paperwork will take some time that you may feel could be better spent else-
where. But this paperwork that you so loath is also your ticket to getting your
money! If your terms of engagement require you to file a monthly report by a
given date, for crying out loud, file the damn thing by that date! This is your
money that is just waiting to be approved! Don’t delay! Don’t complain! Where
else can you get money with no other demands?

A Patent Is Neither a Product nor a Business

Being granted a patent is an essential element of commercial success. But a pat-
ent is not a product and it also is not a business. Many innovators believe that
having a patent is proof that the idea is commercially viable: it is not. As a matter
of fact, there are more patents out there that will never see the light of day than
those that will. The patent says absolutely nothing about the value of the idea in
the eyes of the market. It says nothing about the means of fabricating the product
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profitably. 1t is silent on the competitive advantages of the product, and it is
utterly meaningless in terms of marketing and the sales pitch needed to make
inroads into the marketplace.

Disciplined Project Management

At first glance, the reader may struggle to reconcile the seeming contradiction
between the emphasis on the long-distance nature of the development process
and the relentless call for speed. One natural reflex would be to embrace the
latter because it appeals to our craving for gratification. It is easy to translate this
urge into cutting corners, skipping steps, and running things in parallel to save
time. As we said before, no time can ever be meaningfully saved by pursuing
time-saving measures. The safest, quickest path to successful commercializa-
tion is through ordered, incremental progress. Such a path requires disciplined
project management—the kind that is impervious to whims and artificial mile-
stones (the kind discussed in Chapter 7). Always stick to the development plan.
Do not improvise, do not jump the sequence, just follow the path laid out at the
outset. Moditfy if you must, but always do so within the decision framework that
is embodied by your project execution strategy.

The Champion

The successful execution strategy must be complemented with a direct con-
nection to the market that the innovator intends to pursue. This connection
is provided by a champion. This is a person (in most instances) or a company
who understands the value proposition from the get-go and is willing to help
you succeed, pursuant to the tacit expectation that he too will achieve success
from your innovation. This champion is crucial to your race to market and to
get that all-important first sale. The champion provides you a window into the
soul of your future client base. She will help you uncover the design drivers
that matter to a buyer (rather than your preconceived whims). She will educate
you on the pros and cons of the status quo, the pains and frustrations that keep
her awake at night, and the features and functions that she must have. You will
quickly discover that price, while always a concern, is usually not the primary
concern. Your champion will give you precious insights on what is hidden from
you: the source of resistance to change, the ulterior motives, and the unsung
requirements. Bring her on as soon as the product idea has been formulated
(sometimes in TRL 2). The earlier you get her onboard, the better.

The champion must remain involved throughout the development process.
She is also the best person to help you garner continual intelligence from the
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marketplace by setting up roundtables with her own employer to assess the mer-
its of the development’s progress. Let the champion handle the event logistics
(but you should cover the costs), and let her figure out who needs to attend (the
decision influencers). The roundtable is the perfect venue in which to ask:

o Why the attendees would not buy your solution (which helps define a
baseline of needs)

o What would entice them to try your solution (which suggests the pur-
pose of the idea)

o What would compel them to buy your solution (which defines the suc-
cess criteria)

On the other hand, never ask what these people can do for you, or why they
should like your idea better. These roundtables serve two purposes: to acquire
intelligence within an intelligent setting and to allow your future would-be cli-
ents to see what you can do for them.

Your Ideaq, Your Lingo

This is the easiest heuristic to implement. Develop a comprehensive list of acro-
nyms, abbreviations, and definitions. Never assume that your audience, be it
internal or external, is fully versed in this taxonomy. It is best to compile this list
from the outset and distribute it to whomever will be in contact with you (the
champion, the investors, government agencies, patent lawyers, website design-
ers, contractors, and supply chain partners, to name but a few). Finally, put this
list up on the website as soon as it goes live—assume nothing; cover everything.

YOU ONLY GET ONE SHOT AT THIS
Take the Easy Road

The dirt road to success is paved with bumpy intentions, especially when it is the
reader’s first rodeo. The innovation journey is unlike a typical business where
the main concerns are receivables, cash flow, and order backlogs. Its untrodden
nature (as viewed by the innovator) adds to the intensity of the pace. It is more
arduous and more unnerving—plain and simple. So, why not do everything
possible to lighten the load and make things easier whenever one can? Driving
the easy street is indeed one success factor that punches above its weight when
it comes to its contribution to the innovation journey. There will never be a
shortage of hard problems to face, but that does not mean that the working
environment should be as strenuous as the problems it harbors.
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The innovator owes it to himself and his team to seek out the opportunities
to make life simpler, easier, and faster wherever they can be found. The search
begins with the working environment proper, where the onus is on the innova-
tor to implement. Things like culture, expectations, and priorities start and end
with the innovator’s direction. The workplace can be intense and focused while
simultaneously carrying on with joy and levity—or it could be a hard-driving
arena thriving on rabid internal competition (which will suit some personalities
and repel many others). The shape of the workplace will ultimately come out
of the culture promoted by the innovator, a topic that is explored in detail in
Chapters 8 and 11. The innovator should take time to think it through before
the team is assembled. The goal is not to implement a culture that is thought to
be the best by pundits and business studies. The goal is to put in place a culture
that reflects the true nature, motivations, and aspirations of the innovator.

Going one step deeper brings us to the physical layout of the workplace. The
primary thought leaders on this subject, often sprouting from Silicon Valley,
have put the need for collaboration front and center in this discussion. The net
effect has been a 180 degree swing in the pendulum from the office cubicle
of the 1960s to the wide-open floor arrangements that are prized by software
companies. The history of the cubicle is worth looking into for it holds precious
lessons that have been lost on the coder brethren. The concept was imagined
in 1964 by Robert Propst as a way to empower office people who were hitherto
forced to work in open-space floors arranged with endless rows of work desks.
Propst proposed a radical departure from the paper production-line setup: the
action office. In this new approach to floor space management, each person was
assigned a large desk, a filing system, and roaming space within a set of par-
titioned walls. The concept sought to give workers privacy, which is essential
to good thinking and unimpeded productivity. Everything within the action
office was adjustable to fit the ergonomic profile of its occupants. The design
also called for walls at obtuse angles (greater than 90 degrees) to create a fluid
working space. The whole point of the concept was to make workers more pro-
ductive. People and businesses were not ready for that vision of the future. It
flopped as soon as it came out in 1968. It was also deemed to be too costly, rel-
ative to the automaton-efficiency of the endless desk rows. Propst went back to
work on a new design to address the issues. The result was a cheap design that
could cram way more people than its predecessor into a given floor area. Gone
were the adjustable features, the roaming space, the ample work space, and the
fluidity of the volume. In came rigid dimensions, knee-busting spacing, and
crammed desks. The modern-day cubicle was born and swept throughout office
lands across the world to the everlasting detriment of workers everywhere. Pri-
vacy was obtained, but at the cost of lost productivity and narrow-mindedness.
It also heralded the arrival of silo management as collateral damage.®
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Today’s buzzword is collaboration, which takes form in the physical realm
as an absence of boundaries, as the theory goes. What the theory failed to rec-
ognize is that no boundary implies no privacy. When collaboration is forced on
people as a management principle, it tramples over their need for isolation from
constant collaborative interjections. It’s one thing to bump into colleagues and
bounce ideas off each other, but constant bouncing is utterly useless if people
have no opportunity to reflect on these ideas and think them through. That
requires privacy, which requires physical boundaries. That is the lesson offered
to the innovator here. The workspace for your workers cannot be allowed to
create a never-ending stream of disturbances and interferences upon them. Peo-
ple need space to think, to ponder, to analyze, and to produce. Unless they are
working on an assembly line, where creativity and problem solving are not at
the top of their priority lists, people will not be productive or efficient or even
creative, for that matter, when they are forced into the open without any ability
to find mental shelter. By all means, encourage collaboration, but do not lose
sight of the more important act of thought to give form to those collaborative
threads.

Tools of Ease

Ease of work flows from an efficient workspace, not the reverse. Hence, the
workspace must be solved first. Afterward, the next opportunities to ease the
work are found in the tools for doing the work, starting with collaboration.
The marketplace is overflowing with potent and affordable applications to con-
nect people in real time while simultaneously managing the information that
flows among them. E-mails and texting are rudimentary methods to get the
show on the road. But these should be augmented, if not outright replaced, with
more effective solutions. There are hundreds of viable solutions being offered
today that deserve the innovator’ attention.®

There are also a plethora of applications that are tailored to specific tasks,
such as: market research; translation; collaborative document editing; and find-
ing on-demand contractors, expense reports, etc.” It is safe to say that there is
an application available somewhere on the internet for every conceivable task
and activity carried out in day-to-day work. These applications are often free or
offered on an affordable subscription basis, for example, software as a service,
usually deployed on the Cloud (which eliminates the need to buy dedicated
hardware), and intuitively operated, which speeds employee ramp-up times.
Again, it will be worth the time and effort to the innovator to look into the
applications that can best automate, or at least streamline, the work of his team.

In the realm of recruitment and business relationships, the innovator would
be remiss if he did not take full advantage of specialist social media platforms
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like LinkedIn (to name but one). These platforms offer the benefit of instantly
reaching millions of potential answers for the innovator at no or little cost. Re-
cruitment is especially well served by these platforms by making job ads active
rather than passive website postings.

We now turn to the matter of managing the data that is produced on a daily
basis by the team, which is code for generating spreadsheet documents, most
likely using Excel. Spreadsheets are wonderful tools (and Excel is the king of
spreadsheets, a wonderful program) for tracking data, compiling results, gener-
ating charts, and running what-if scenarios. They are also impossible to manage
properly within a formal document management framework. Anybody with a
laptop and even a smartphone can create one and e-mail it to untold recipients
at the click of a button. In other words, spreadsheet files forever litter the man-
agement landscape with data whose origins, dates of release, revision numbers,
and publication history are utterly unknown and unknowable. In Chapter 17
of Investment-Centric Project Management, the case was made to encourage or-
ganizations to abandon spreadsheets in favor of simple database applications
(such as Microsoft’s Access) to manage the so-called dynamic data produced
continuously by a business. The term dynamic implies that the value of those
data change over time (say, the number of units produced last month) rather
than being static records (like a birth date). The innovator is encouraged to read
the arguments posited for the case and adopt a database basis for managing
dynamic information during the innovation journey.

Finally, the subject of internet security must be broached. As the innovator
sets up the organization by deploying laptops, computers, and servers from the
get-go, the question of datum integrity and cybersecurity must be addressed.
As a matter of fact, it should be addressed before all other IT concerns. Ours is
a world that is permanently and pervasively connected by digital networks.
Hacker attacks, denial of service attacks, ransomware, and cyberespionage
have entered the lexicon of business talks. The threats of nefarious cyber ac-
tions cannot be assumed to target only the largest organizations. Anybody and
everybody have become potential targets. Commercial interests are, of course,
prime targets to anonymous criminals with a view to acquire a quick buck.
The innovator should start with the premise that his IT infrastructure will be
hacked at some point in the future, and then proceed to determine which dig-
ital assets must be disconnected from the internet and which ones can be ex-
posed to it on the condition that there are adequate protective measures and
recovery plans. It is, unfortunately, an inevitable cost of doing business nowa-
days. The choice is a stark one: spend nothing now and live with the prospect
of potential economic annihilation in the future, or spend some money now
to build a bulwark against future intrusions, at least to provide some level of
insurance against future losses.
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Cybersecurity resembles the innovation journey in one respect: you only
get one shot at succeeding in defeating attacks before they happen. Wait-
ing for the attack to take place may leave you too weakened to survive
the fallout.

Trying Again, for the First Time

We conclude this chapter with a few more success hints. At the human level, the
innovation process is akin to meeting someone new. First impressions matter,
failed first impressions are deadly, and continued impressions require nurtur-
ing. The development process will span months or years and will be replete with
false starts, dead ends, going in circles, iterations, and missteps. Sardonically,
none of that matters when crunch time comes during product rollout. At that
point, there is no past, only the present. And the present is binary: either the
product succeeds or it fails (sooner than success, in fact). In other words, you
only get one shot at this. You get one shot at investors, at would-be buyers, at
the patent, at the market, and at the money. Second acts are a rarity. You can
improve your odds of success in two ways: never assume and never promise:

Never assume.

o Don’t assume that costs drive all buying decisions

o Don’t assume that you know better than the buyer (you don’t and never
will)

o Don’t assume that your idea will sell by itself because it is so stunning—it
never does

« Don't assume that you know what’s best for the client or for his industry

o Don't assume that the buyer should understand what’s at stake, or should
get the importance of your message, or should see the big picture—should
has no business in innovation; and if you can’t make the case without re-
lying on should, you have no case

Never promise.

It is easy to fall prey to the glorious future that is hinted at by your idea. From
there, it’s one step over the delusion’s precipice. Until you have irrefutable proof
(not evidence or whim or intent) of the claims you make, you must never:

« Make unsubstantiated claims

o Make claims thataddress the buyer’s needs only (the love affair syndrome)

o Rely on something other than success at every step (bull-is-bull
proclivity)

o Talk rather than listen to all feedback (good and bad, but especially
the bad)
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Choose whims and desires over facing reality—faith is not a strategy
Choose to justify a result, rather than live by performance—a failure ac-
knowledged is a piece of knowledge gained and failure to admit failure
is failure of success

NOTES

1.

Crossing the Chasm: Marketing and Selling Technology Project, by Geot-
frey A. Moore. Moore’s seminal contribution to marketing was inspired
by his tenure during Apple Computers’ original heyday. It is a must read
for anyone wishing to understand the art of successful marketing.

. See John C. Watkins’s white paper Technology Readiness Levels, published

by NASA in 1995.

. Source: Technology Readiness Assessment (TRA) Guidance, prepared by the

Assistant Secretary of Defense for Research and Engineering (ASD(R&E)),
May 13, 2011.

. Source: The TRL Scale as a Research & Innovation Policy Tool, EARTO

Recommendations, April 30, 2014.

. Source:  http://www.businessinsider.com/a-brief-history-of-how-the

-cubicle-2014-4.

. See, for example, the list at https://en.wikipedia.org/wiki/List_of

_collaborative_software.

. See, for example, moz.com, Google translator, bluebeam.com, upwork

.com, receipt-ban.com and hubdoc.com.

Web
Added
Value™

This book has free material available for download from the
Web Added Value™ resource center at www.jrosspub.com



SECRET SAUCE

“The world we live in is vastly different from the world we think we live in?
—Nassim Nicholas Taleb

THE BLUEPRINT BENEATH THE ROAD MAP
Leveling the Playing Field

Neophyte and seasoned innovators alike struggle to figure out how to get
started on the development path. The innovation landscape (see Chapter 2) is
a matter of time and unbiased effort, from which the proof of need from Chap-
ter 1 is derived. The heavy-duty work required by technology readiness levels
(TRL) 1 and 2 lies in the realm of academia and laboratories (see Table 3.1).
The innovator is required to provide a simple statement of the problem, a pail
of money, and a bucket of patience. The real challenge for the innovator and his
investment cohort starts at TRL 3. The challenge is further intensified when the
innovator does not come from a background in design, product development,
or research and development (R&D). It is of little use to harp on the innovator
to come up with a technology development plan—Ilike the proverbial don’t work
harder, work smarter; such a diarrhetic' pronouncement gets nobody nowhere
fast. The reader can take solace in the fact that even large companies struggle
with it, as Figure 4.1 illustrates. In other words, TRL 3 acts as a great leveler of
the playing field.

This chapter spells out how to create this technology development plan. The
reader will find a step-by-step recipe to move from idea to concept to design to
product to profits in a logical sequence that will corral, assuage, and mitigate
risks—financial risks, investment risks, dead-end risks, commercial risks, and
heart attacks. The recipe is the secret sauce of the book.
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Figure 4.1 The vagaries of the innovation journey: in this illustration, courtesy of
www.controldesign.com, the uncertainty of outcome is nearly universal and indis-
criminate as to the firm’s size or prowess. Source: http://www.controldesign.com/
articles/2014/five-phases-in-the-adoption-of-a-technology/

Readers beware: there are no quick paths to success, no royal shortcuts
to the promised land. Slapping bits and pieces together to create a work-
ing prototype, making them work, and taking this mock “prototype” on
to road to drum up customer interest (door-to-door, conferences, trade
shows, and the like) does not work, wastes everyone’s time, and burns
your credibility.

That was the meaning of the marathon race in Chapter 3. Per force, the process
is stepwise incremental in the evolution of a feature, a design, and commercial-
ization. The literature often refers to it as the waterfall model. There are other
models out there (think lean, kaizen, and agile to name but a few) but they
require an organizational maturity that lies beyond this book. They are best left
to more experienced firms with proven track records.
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There Are No Guarantees

Even with the secret sauce in hand, there is no guarantee that the outcome will
be tasty. The development process is fraught with complexity, uncertainty, and
risk. Over time, the work will hit dead ends, spin its wheels, go around in circles,
get messy, or diverge from the plan. This is business as usual in the innovation
game. You must accept that those issues will emerge, even if you start upon a
solidly defined path. Inevitably, you will stumble upon a proliferation of ideas,
what-if scenarios, and out-of-the-blue realizations, as illustrated in Figure 4.2.
Salvation comes from the imperative to remain disciplined and avoid going off
on a tangent. Discipline is the keystone of the investment-centric innovation
project management (ICIPM) philosophy. The development road map is built
along its strengths.

Ecstasy
It ks New cost model
Works: looks good!
Approvals
Customers Have a fix . .
. like it! Qualification
£ Yes it does!
7] New fix works
o
7]
2 Yields
z Yesiitis! are low
w Doesn'’t work
Have Cost too high
an idea! Not proprietary
Despair
Vision Time Commercialization

Figure 4.2 The inevitable issues of development: dead ends, wheel spinning,
going around in circles, getting messy, and diverging from the plan are normal
evolutionary steps on the path to product development. Source: https://www
.researchgate.net/figure/303673139_fig1_Figure-3-Ups-and-Downs-during-an
-Innovation-Journey
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THE MECHANICS OF DEVELOPMENT

Prime Directives

The greatest differentiator between an inventor and an innovator is the devel-
opment process. The inventor dabbles and tinkers, laboring under a single goal
of perfecting the widget work. The innovator plans the work, then executes it
in accordance with a trio of overarching directives in order to govern the evo-
lution, increase knowledge, and protect the investment. The impetus for gov-
erning the evolution of an idea into an asset is given by the other two directives.
The evolution will consume money, time, resources, and patience. It must be
governed firmly and be kept on the straight and narrow. Managing it requires
a repeatable and measurable set of activities to be carried out in this controlled
sequence:

Plan

Set targets

Experiment

Test

Check results against targets

Gain understanding, adjust, and repeat until
Final configuration is obtained.

N W

The reader may recognize in this sequence a hint of the scientific method and
that would be correct. The scientific method starts with Step 1: observations and
follows with Step 2: hypothesis formulation, Step 3: posit testable predictions,
Step 4: run experiments, Step 5: check results against predictions, Step 6: adjust
hypotheses and repeat Steps 2 through 5, and Step 7: develop general theories.

The second directive—to increase knowledge—is essential to the future be-
yond commercialization (what lies beyond TRL 9). The main byproduct of the
evolution process is information; for which there will be an enormous quantity
produced in the form of data, test results, drawings, sketches, notes, reports and
analyses, material selections, failures, and rejections, to name but a few. This
information is a rich treasure trove of knowledge:

o What was tried and why;

o What was not tried and why not;

o What worked and what did not;

o What could have worked but was not checked;

o Why behaviors and reactions to stimuli turned out the way they did;
o What else could be done to get different results; and

o Why choose some components but not others.
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This knowledge helps limit the possible paths for the next development steps. It
informs future employees about the reasons why the product became what it is
and why other features and configurations were not pursued. Of greater impor-
tance to the immediate development process, this knowledge enables the inno-
vator to create the mathematical and algorithmic models that are necessary to
assess the product’s design envelope, performance limits, failure containment,
operational characteristics (reliability, maintenance, troubleshooting, overhaul
periods, spares, life-cycle costs), commercial metrics (costs, revenues, profit-
ability), and scalability.

Without knowledge, the product is technologically orphaned and con-
demned to costly re-invention cycles when future versions are planned.

The third directive is derived from the objective of the development process,
to create a profitable business that will generate revenues from the developed
asset. It is not—let us emphasize once again—to come up with a fancy product
imbued with technological wizardry. The best innovation is the one that sells
best and the one that generates the most investment returns in the long run.
Everything costs money during development; thus, everything must be justi-
fied on the sole basis of the commercial objective. For a refresher on what this
entails, refer to the section called Money in Chapter 2.

The Pitfalls of Preconceived Notions

Recall the importance of the purpose of the innovation, which is the reason
why a consumer buys your product. Knowing what the purpose is and know-
ing how to execute it are two different things. Innovators and inventors alike
instinctively assume that they already know the features of the innovation.
They proceed from preconceived notions to solve a particular problem. These
assumptions may cause them to miss out on truly novel ways to evolve the orig-
inal idea. Take the simplest of examples: the humble door key. The would-be
innovator might readily assume that its shape must be similar to the keys in his
pocket—or he may wish to embed in it a programmable radio-frequency iden-
tification and assume that the software language must be such and such (Pearl,
for example). These preconceived notions are detrimental to the innovation
process and must be violently banished. A successful innovation process avoids
all preconceptions in order to free itself to go beyond the status quo. Once the
purpose is articulated, the innovator starts with a blank slate and implements
the W5H approach.
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The W5H Approach

The W5H approach is derived from the esemplastic key mechanics that were
introduced in Investment-Centric Project Management.> The acronym W5H
stands for Why, What, Where, When, Who, and How. The method emphasizes
a serialized evolution sequence. At the start, nearly all ideas, suggestions, and
thoughts are welcome, specifically to deny preconceptions that may intrude on
the creative process. The physical nature of the elements that make up the idea
is likewise kept unclear and undefined:

o The first W stands for why and represents the purpose of the product.
The why speaks specifically to the reasons that will motivate a future
buyer to choose the product over all other options that are available in
the marketplace. The why defines the purpose of the innovation from the
perspective of the prospective buyer.

o The second W stands for what—whereby the purpose is translated into
one or more elementary functions. A function is a process (physical or
algorithmic) that transforms a set of inputs into another set of outputs.
The outputs are the manifestation of the purpose of the product. Noth-
ing is said about how these functions should work. They are described
only in terms of the nature of the transformation of inputs into outputs.
This is where the prohibition against preconceptions is strongest. The
innovator must resist the temptation to imagine the physical, the pro-
cedural, and the algorithmic. Do not dwell on things like buttons, color
schemes, metal specifications, control subroutine codes, voltage limits,
dimensions, user interfaces, etc. The lack of physical description (the
embodiment) is necessary to avoid the creation of unnecessary lim-
itations. If a limitation must be established from the outset, it must be
essential. As a rule, limitations are avoided by default and adopted by
exception.

o The H stands for how and is where a function is explored for possible
means of effecting the transformation. The how effectively embodies
the function (either physically or algorithmically). For example, say the
purpose is the transmission of a mechanical power by rotating motion
(in other words, an electrical motor). One function for this purpose is
a rotating shaft acting as a power transmitting element. This shaft must
be kept rigidly in place. The potential means of doing this (the how)
include a variety of mechanical bearings (sealed, self-lubricating, ball,
cone, magnetic—to name but a few). All of these solutions are retained
for consideration at this time.

o The third and fourth Ws stand for where and when. Here, the various
solutions are translated into specific methods (sizing, materials, types,
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power and control, etc.). Then each method is evaluated against the
performance expectations of the function. Design sketches, schematic
drawings, control diagrams, and other types of interface management
documents are developed to integrate these methods into a working
model.

o The fifth W stands for who—addressing the matter of choosing the ven-
dors from which to buy the parts and labor. The emphasis on the who
is intentional: it also helps the innovator determine what gets built in-
house versus what should be outsourced or bought off the shelf.

The W5H sequence satisfies the first two prime directives. Starting at TRL 3, the
sequence is applied to go from functions to testing. At each TRL, the test reveals
what works best, what doesn’'t, and what improvements should be investigated
immediately. This recursive process is sketched in Figure 4.3.

The benefits of the procedural discipline that is implied by the W5H method
become clear when numerous tests of several model configurations are required
prior to making a final selection. The results may reveal incongruences between
what is physically possible versus what was initially expected and may require an
adjustment to the purpose, to the functions, or even to the product objectives.

The essence of the innovative features of the product will be discovered

»

through the creativity unleashed in the “why,” “what,” and “how” activities.

This statement cannot be overemphasized. The opportunity to truly innovate
begins with the judicious selection of the purpose of the product (the why). The
opportunity becomes tangible when the what options are formulated without
preconceived notions or arbitrary fixations. It materializes when the how explo-
rations are conducted with an open mind that is unshackled by personal biases,
idiosyncrasies, rigid adherence to past experiences, or nefarious impulses that
are characteristic of the inventor mindset. There can be other innovating oppor-
tunities later on—particularly in the manufacturing methods.

7~ N\

Purpose Functions Solutions
(why) (what) (how)

Choose
(then
move)

Figure 4.3 The W5H sequence: the stepwise process of evolving an idea into a
product is recursively iterative
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Classification of Functions

From a functionality perspective, all products, from the simplest component
to a complex industrial plant, can be divided into three classes of functions:
primary, secondary, and tertiary.®> The classification matters to the innova-
tor because the various functions are developed in distinct timelines that are
staggered across the development process. The primary functions—those
associated with the purpose of the product (why it gets bought)—are devel-
oped first (TRL 3 through 5). The secondary functions are enablers of the
primary functions and are almost exclusively internal to the product. They
appear as outputs of TRL 5 and are subsequently developed concurrently with
the primary functions in TRL 6 and 7. Note that from the buyer’s standpoint,
what is bought is the combined primary and secondary functions working
symbiotically. Finally, tertiary functions act as a bridge between the product
and its usage/operation. They appear on the scene as an output of TRL 6 and
are developed in parallel with the product in TRL 7 and 8. The process is
illustrated in Table 4.1. Tertiary functions exist independently of the product
but are nonetheless necessary to its operation. Simple products (a door key,
a stapler) may not involve tertiary functions. Most do, however, if only to be
powered up from an electrical outlet on the wall.

To illustrate, consider the previous example of the electric motor. Its purpose
(why) is the transmission of mechanical power. The corresponding primary
function (what) is the generation of a torque in rotation. One possible embod-
iment of this function is a solid round shaft (how). The length, diameter, geo-
metric features, dimensions, and material selection make up the design (where
and when). It will be bought with the use of a procurement datasheet (who).
The shaft will be fabricated and installed into the prototype rotor-stator assem-
bly (build). Then the whole thing will be tested to validate the design (check).
Once the design is chosen, its installation requirements are identified—yielding
the secondary functions, which could include features like power input leads
and a manual control for on/off—and visual presentation of the power and
speed delivered. Each of these features is, in turn, subjected to the same W5H
sequence, until all final selections are made. The product design integrates the
primary and secondary functions, and the tertiary functions are identified.
These would include the supply of electrical power, the motor’s installation base
(or foundation, if large enough), the coupling to connect the motor’s shaft to
the intended equipment, and the control signals to be relayed to the site’s overall
control system.



Table 4.1 The innovation map: the development of interdependent elements (primary, secondary, and tertiary) is seen to occur
at different times, each at different stages of development

Development Types

Type I: Research to

Prove Feasibility Type lI: Technology Demonstration Type llI: Asset
Knowledge Basic technology research Technology development System development Product development
1 2 3 4 5 6 7 8 9
TRL Basic Concept Proof of Element Element System Installation Pilot test Monetize
principles formulation concept validation verification design design (full scale)
Primary Landscape | Purpose (why) | Functions | Component | Assemblies Systems Installation Presale Asset
(what) selection (how) (where & (who)
when)
Secondary Functions | Assemblies Systems
(what) (how) (where &
when)
Tertiary Functions Assemblies Systems
(what) (how) (where &
when)
Prototype Alpha (vA) Beta (vB) Gamma (vC) vO vi

€6 0neg JII39§
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The Unit Transformation

Functions are best articulated through the use of the unit transformation
mechanic.* As the name implies, the transformation is a process that converts
a set of inputs into a set of outputs. A component (as defined in Table 1.1) is a
physical embodiment of a unit transformation. So it can be an assembly, a sys-
tem, or an installation. The installation is the level at which the purpose of the
innovation is manifested. Hence, the installation acts as a unit transformation
for the purpose.

The unit transformation models a function as a black box into which flow
various inputs that are transformed into outputs, as illustrated in Figure 4.4. The
process is the action that converts inputs into outputs. The outputs, finally, are
the purpose of the function (i.e., that which is bought).

When a single input is transformed into a single output (flicking a light switch
on or off), the transformation is said to be one-to-one. If two or more inputs
are required to produce a single output, the transformation is said to be many-
to-one (the three-way light switch). Conversely, if one input is transformed into
two or more outputs, the transformation is one-to-many (say, the light bulb
is turned on and a status signal is sent to a control panel). The constraints in
Figure 4.4 define the limits on the inputs, the outputs, and the action. They can
be externally imposed (regulations, legal, operating conditions) or internally
motivated (accessible only by an adult, be insulated, operate only on 115 volts).

Constraints

INPUtS  =— Process =3 Outputs

L& 4

Figure 4.4 The unit transformation: abstracts the input-process-output relation-
ship into a conceptual information flow without regard to the inner workings of the
transformation process
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Note finally that the nature of the action has not been defined in any way,
shape, or form at this stage. The only thing that we assume is the requirement
for an action to be able to manifest the transformation of the inputs into the
outputs. Analogously, the inputs and outputs have not been defined in physical
terms. We do not say, for example, that the input for the light switch is a lever
type, a push button, or a rotary knob. The only description that we want to posit
now is that the input must be supplied manually.

LAYING THE PURPOSE'S GROUND WORK
Step 1: The Landscape Basis

The purpose of the innovation exists in relation to the environment in which the
product will be bought and operated—what we call the market ecosystem. Con-
sequently, one must first understand what this ecosystem entails before sug-
gesting the features of the purpose. This is the all-important first step that must
be carried out in TRL 1 before spending any money and time on development
activities. The goal is a compilation of the landscape basis to capture the many
shades, the many nuances of would-be buyers. The document expounds the
reasons why buyers buy what they buy, what is not bought and why, and what
might possibly change their minds. The landscape basis does not address the
issue of what new things would appeal to them. In the majority of cases, people
and firms simply have no idea, nor do they have the time to ponder the ques-
tion. The landscape basis is divided into six sections:

Intellectual property (IP)
SWOT (strengths, weaknesses, opportunities, and threats) analysis

1. Current environment
2. Application driver

3. Compliance

4. Metrics

5.

6.

Section 1—Current Environment

The first section captures the idiosyncrasies of the market’s status quo from the
perspective of both buyers and users. The contents are derived from the find-
ings of the landscape survey (see Chapter 2 Markets Are Battlegrounds). The
section addresses such questions as:

o What are the commercial solutions currently favored?
o Who uses what? Why?
o What are the pain points? The frustrations?
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o What is the cost of that pain to the user? To the buyer?

o What are clients currently paying? Are they willing to pay more for
more?

o What are the compliance obligations (legal, regulatory, commercial,
financial, etc.)?

o What are the acceptance criteria for choosing one solution over the
others?

Section 2—Application Drivers

The second section identifies the constraints, real or perceived, that are placed
on the solutions chosen by buyers and users. The findings are also taken from the
landscape survey from Chapter 2. These constraints can be externally imposed
(a regulation) or internally enforced (a corporate standard) and originate from
a multitude of sources that include:

o Design (input/output (I/O)), data collection, portability, power, etc.,
W5H)

o Operational requirements, modes of operations (the environment in
which the buyer or user will operate the product)

o Commercial terms and conditions

o Accepted limits on operations, performance, and warranty coverage

o Health and safety regulations

o Data and information concerns (storage, ownership, security, access,
recovery)

Section 2 must be detailed, specific, and numbers-driven. Opinions and wishful
thinking are persona non grata. Vapid statements such as must be compliant with
applicable regulations are utterly useless. If a regulation must be met, it must be
described quantitatively so that verification can be measured. These quantified
drivers will be necessary to the development process later on; hence, the impor-
tance of measurable specifics.

Section 3—Compliance

The third section documents the codes, standards, regulations, and industry
practices that are imposed on the current market offerings. This can be dif-
ficult to an innovator who is new to the market segment. It is doubly treach-
erous when the innovator possesses no working knowledge of the industry
from which the all-important industry practices are learned. These practices
may not be codified or embraced ubiquitously, but they play an outsized role
in the acceptance of a new offering by the marketplace. Some of the practices
can be inferred from the answers that were documented in the first section;
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most, however, are neither evident nor intuitive. The only way to uncover them
is to consult with industry veterans—which is also good advice regarding all
other codes, standards, and regulations. When capturing any one of these con-
straints, the innovator should identify the specific name and version, including
pertinent articles within the constraint. The need for specificity is driven by the
design process itself down the road. It is not enough to record, for example, that
the product must be designed to contain pressure in accordance with ASME
B31.3. You must also extract from that code every single article that is deemed
applicable (for example, ASME B31.3, article 301.3.5b).

Section 4—Metrics

The fourth section compiles the comparison numbers that are typically found
in a given market segment to quantify the expectations surrounding a product.
Cost is the obvious standard-bearer of these numbers. So is price, warranty,
maintenance and installation, and license fees. Regulatory fees and any other
unavoidable cost drivers must be identified and quantified. Other metrics refer
to the product’s operations (up time, serviceability, staffing needs, training, cer-
tification, calibration). Metrics also include performance-type specifications
(standard sizes, weight, throughput, installed footprint, output per unit area,
electrical charge density, load and stress limits, etc.). For example, if the prod-
uct is a new kind of solar panel that is intended to be mounted on roofs, one
important metric would be the power produced by a unit of covered area.

Section 5—IP

The IP section seeks to discover what patents and trademarks permeate the
current marketplace. The IP section is divided into two parts: prior art and
commerce.

o Prior art is concerned with competitors’ patents (extant and expired) as
they relate to the innovator’s own IP objectives. This section is critical
to the development process. Its objective is to stop you in your tracks in
case your idea is not so new after all and to avoid unnecessary litigation.
It is also useful in identifying possible licensing agreements that can ac-
celerate the development process.

o The commerce part deals with trademarks and copyrights in a manner
similar to the prior art and for the same reasons.

Section 6—SWOT Analysis

The sixth and final section provides a SWOT analysis of the existing commer-
cial landscape. This section informs the innovator about the pros and cons of
what’s already out there making money for the competition, what works and
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why, what doesn't work and why not, and what opportunities lie beyond the
status quo. It is crucial that the text be written in blunt terms without trying
to dismiss competitive concerns to prop up the innovation’s own prospects.
The SWOT analysis yields the insights into what features of the innovation are
most likely to lead to commercial success. The tone, in fact, should borrow the
harshness that was embraced in the innovation landscape analysis. The reader is
doubly warned: either face reality head on or face the reality of failure dead on.

Step 2: The Purpose

The outcome of TRL 1 is twofold: validate the theoretical basis of the idea (if
such scientific knowledge must be derived) and quantify the character and
expectations of the marketplace. Both validations must be confirmed before
spending money on TRL 2 when the purpose of the innovation is delineated.
The TRL 1 knowledge is essential to this process—without it, the process would
devolve into a game of guessing based on the innovator’s whims, preconcep-
tions, and biases. This process of purpose definition culminates in the formula-
tion of the product objectives, which set out the product and commercial targets
to be realized during the product’s development process. The product objectives
form a controlled document that is divided into the following sections:

o Purpose statement—What the product purports to accomplish for its
buyer. The description should remain high level and introduce the
reader to the purpose of the innovation in terms of needs (extant and
unmet) of the market. This is not a sales pitch!

o Constraints—What the internal and external constraints are that will be
imposed on the innovation and what the metrics are by which compli-
ance is verified.

o Buyer’s conditions—List of the known terms and conditions that must be
satisfied to justify the buyer’s purchase decision.

o Modus operandi—Description of the ways and the environment in which
the buyer or user will operate the product. Includes the conditions for
which it will work and the conditions that are excluded.

o Metrics—Compilation of the target metrics underwriting the commer-
cialization of the product.

Some readers may be conflicted by the effort required to produce the landscape
basis and the product objectives. This is where the third prime directive, to pro-
tect the investment, comes into play. If the innovator requires financial support
from external sources, be they angel investors, venture capitalists, government
programs, or family and friends (and especially them), she will be expected to
prove that the innovation has a chance to succeed. The investment case will be
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made when the two documents are in hand and congruent. Make no mistake
about what you are about to do. The innovation game is akin to a battlefield
fought with mercantile ammunitions—something that money people under-
stand instinctively. Your product can only succeed if it displaces someone else’s
offering, which implies lost revenues, which means war to the competition. The
landscape basis is your battle plan before engaging the enemy, useful insofar as
it paints the correct picture of the terrain, the combatants, and their weaknesses.
The product objectives spell out why the product must be this way and not that
way to win the battle.

The reader should note as well what is not included in the product objectives.
This document purposely avoids saying anything about the what and the how
of the innovation. Nothing is said about the bits and pieces; the mechanical,
electrical, and control interface requirements; the modes of operation; the size
of the equipment; or even the materials chosen. Nothing physical is prescribed,
nothing functional is preconceived, and nothing is said about the price of the
product. It is not yet your concern. For all you know, the product may sell for
more than the competition and still be embraced by buyers!

FROM PURPOSE TO FUNCTIONS
Step 3: The Wish List

In TRL 3, the purpose is dissected into primary functions (the what); secondary
functions are addressed in TRL 4 and 5 and tertiary functions in TRL 7 and 8.
In all cases, the dissection utilizes the unit transformation to break down the
purpose into the set of functions. The purpose helps define the inputs and out-
puts around the black box (i.e., the innovation). Then, additional functions are
imagined to complement or supplement the purpose. All possible functions are
compiled into a wish list. It is imperative that the innovator remain open to all
possibilities and not discard suggestions that may appear wacky or irrational—
throw everything at the wall, regardless of it sticking or not. As Linus Pauling,
twice Nobel laureate (chemistry 1954, peace 1962) once quipped, “Your best
shot at a great idea is to shoot a bunch of them first”

The wish list paints a utopian picture of what the innovation could be. It is a
trove of possibilities of what is essential, what is desirable, and what must be dis-
carded. As we saw in Chapter 2 (see Essential versus All-In), the initial thrust of
the development process must hone in on what is essential to the initial success
of the product—i.e., the essential functions. The second group includes the de-
sirable functions that should be retained for future revisions. Finally, whatever
function is left from this double parsing is chaff and assigned to the discarded
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group. Knowing what must be discarded is as important as whats essential for
one reason: it stops the development process from wasting time and money on
futile pursuits. The discarded functions would include the rest.

Step 4: Parsing

The compilation of the wish list and its parsing is best accomplished by a plural-
ity of individuals with as broad a spectrum of experiences as possible. The most
beneficial venue is the brainstorming session—or, more likely, a series of them.
The method to the madness that is advocated by the product company IDEO”
is a great starting point to any would-be parsing team. The process will be suc-
cessful when the sessions are free-wheeling, creative discussions, circumscribed
by razor-sharp focus, and are enforced by a facilitator. All opinions and ideas
must be welcome without denigration or regards to the messenger. Nobody is
allowed to pull rank, nor are they permitted to dominate the discussion. The
sessions must be held as no-fly zones for phones and devices. Sessions should
be set up to maximize the senses: everything is visual, tri-dimensional, phys-
ical, and tactile. Wheel spinning, beating-about-the-bush, and ego battles are
banished. Consider, retain, or discard quickly; then move on to the next idea.
Don’t waste time writing everything down. Let the facilitator take pictures of
white boards, sticky notes, mock-ups, doodles, and sketches. There will often be
more than one brainstorming session to get to the final listing of essential, desir-
able, and superfluous functions. Between each session, participants are required
to explore the retained ideas further. More insights are gained this way which
are then reviewed at the next session. The process is iterative, rarely linear, and
often forced to go backward before a final decision is made.

Step 5: Prioritize the Functions

From this point forward, the essential functions circumscribe the project. The
development activities will be carried out exclusively on them while the desir-
able functions are set aside until after commercialization. A new parsing round
is required to classify the essential functions into primary, secondary, and ter-
tiary groups. Note that additional primary functions may come to light during
the evolution of the work. The same applies to the secondary and tertiary func-
tions. Most of these functions are unknown at the moment, and rightly so;
having merely imagined the purpose of the innovation, we do not yet possess
sufficient information to predict the future.
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Step 6: Functional Requirements

The outcome of these multiple parsing sessions produces a final list with which
to set the tone and pace of the development process. The list is the cornerstone
of the project’s foundation. It is captured into a document called the functional
requirements (FR). The contents of the document are dynamic, that is, they
will change continually over time as knowledge accrues. The FR document is
divided into four sections: functional analysis, primary functions, secondary
functions, and tertiary functions:

o The first section, functional analysis, captures the learnings from Steps
3,4, and 5. It summarizes the decision process behind the compilation of
the essential, desirable, and discarded functions.

o The second, third, and fourth sections will be developed at different
times. Each section will follow the same script:

o Document the development, decision, and selection process for
each function;

o Describe each function’s inputs, transformation, and outputs—
provide a narrative to complement the description, which in-
cludes a summary of the brainstorming details that led to its
selection into this group;

o If known and confirmed at this stage, list the external con-
straints for each function; and then

o Describe the relationships across function classes.

o Note that nothing is said about how to embody the function.

FROM FUNCTIONS TO ACTIONS

Step 7: Functional Specifications

This step defines the how of each function that is described in the FR. The
process consists of investigating the possible means of transforming a func-
tion’s inputs into outputs. The investigation starts with the conceptualization
of the elements involved in the unit transformation. This is usually done with a
throughput diagram to schematically show the relationships between the inter-
connected elements. The diagram is a sketch or a drawing that records what
flows into each function (the inputs) and what comes out (the outputs). The
term flow is descriptive of the movement of the inputs and outputs.
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The throughput diagram is a theoretical model of the anticipated elements
that are required by each function. A second conceptual aid is the network di-
agram, which identifies the main control points surrounding each input, each
output, and each transformation. A common name for this drawing is the pro-
cess flow diagram. The network diagram represents a possible configuration of
the arrangement of any number of elements. Each configuration is a different
way to embody the function. In other words, this is the point in time when the
true potential of the innovation is explored (and the reason for the admonition
against preconceptions). The emphasis is to maximize the number of testable
configurations to assess which will offer the best prospects to meet the objec-
tives. Issues of costs, supply chains, quality control, and regulatory compliance
are kept in the background.

The whole point of Step 7 is to throw the doors of creativity wide open
to see what can really be done with the innovation to diverge from the
market’s status quo.

Together, the two types of diagrams furnish the innovator with the starting
point to select the actual components that will be assembled into the physical
representation of the network diagram. Since any function can be modeled in
several possible configurations, each configuration will give rise to its own net-
work diagram. The selection of the components requires the innovator to specify
their physical features, their intrinsic transformation processes, and their algo-
rithmic aspects. Hardware bits, software algorithms, electrical wiring, primitive
control devices, and other physical connections are selected. The information
associated with each component, along with all configurations and diagrams
are compiled into a new document called functional specifications (FS). The FS
render each function measurable (in opposition to the requirement, which only
qualifies it). The nature of a specification can take multiple forms:

o The nature of the unit transformation is defined

o The components are explicitly identified

o The numbers associated with the transformation are selected

o The types of usage, operation, and their limits are established

o Performance targets and operating ranges are stated

o A code compliance matrix is compiled

o Drawing schematics, design envelope sketches, datasheets, and interface
diagrams are created
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Step 8: Design Specifications

The next step in the development process is to transform the FS into design
models. These models are comprised of several kinds of information that
are folded under the name design specifications (DS). The goal of the DS is to
develop the information that is required to buy, fabricate, manufacture, assem-
ble, and operate the conceptual network configurations that were developed in
Step 7. The DS effectively embodies the specifications into theoretically pos-
ited physical models. 3-D computer-aided design models are created. Spatial
dimensions, proximity distances, and instrument positions are fixed. Fabrica-
tion drawings are generated. Inertial and dynamic loads are quantified. Mate-
rial and consumable lists are compiled. The control logic and its algorithms
are developed. I/O signals are tabulated. When safety requirements exist, the
design is subjected to two analyses. The first one, process safety analysis, seeks
to confirm the safety of the physical layout and the required warning and
emergency devices—safety is assessed in terms of spacing requirements, failure
prevention, failure containment, unplanned emissions and releases, and fire
and explosion containment. The second analysis, constructability and main-
tainability, is conducted jointly between the project team, the vendor team,
the owner’s operations team, and hired construction specialists. The point of
the exercise is to make sure that the layout of the equipment is ergonomically
suitable to human interactions, and that the unit can be maintained, repaired,
and upgraded with minimum access challenges.

The outcome of the DS is the creation of the design (this term was defined in
Table 1.1). The design is the virtual representation of the physical bits and pieces
that will be constructed in Step 10 and tested in Step 11.

Step 9: Procurement Specifications

The procurement specifications (PS) aggregate the documentation that was
required in order to acquire the elements of the design that were achieved in
Step 8. The extent of the specifications will vary according to the complexity of
the element, but will generally include:

o Contract terms and conditions, including third-party terms and condi-
tions (for procured items);

o Quality assurance (QA) records to be kept and delivered;

o Vendor data requirements (manuals, QA records, 3-D kernel data, bud-
get and schedule updates, material inspections, material certifications,
translations, training materials, as-built documents);
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o Schedules (awards, inspections, testing, audits, final acceptance, ship-
ment);

o Equipment preservation and storage;

« Shipping, transportation, and logistics specifications;

o Delivery timelines and vendor support requirements;

o Preferred and barred supplier lists;

 Configuration management and recommended spares;

o Maintenance program and cycles/data collection;

o Installation support requirements (commissioning, start-up, ops train-
ing, initial operations);

o After-sale services (warranty, field maintenance, depot maintenance, data
collection during operations, reliability and maintainability analysis);

o Publication life-cycle programs; and

o Training programs for plant personnel (operations, monitoring, emer-
gency, maintenance, troubleshooting, and data transmission to the
vendor).

FROM ACTIONS TO VALIDATION
Step 10: Build Specifications

Step 10 is the moment in time when the design takes physical form. The work
requires the creation of the build specifications, which includes the informa-
tion necessary to inspect and accept vendor parts, then assemble, align, cali-
brate, commission, and start operating the design. Simultaneously, the design
elements are procured, received, tested, and readied for assembly. Fabrication
and construction activities are then initiated. Logistics, shipping, preservation,
material handling, and acceptance issues are resolved. The documentation
mandated in the PS (vendor data, QA records, test records, material certificates,
permits, etc.) is chased and compiled. Vendor payments are triggered and test-
ing protocols are developed.

Clearly, there will be as many physical designs as there were configurations
defined in Step 7. Consequently, the volume of information being developed in
Steps 8, 9, and 10 may become significant. This volume of documentation is a
primary motivation for establishing a formal document management process
(discussed in Chapter 7).

Step 11:Testing Protocols

These protocols define which tests are required, under what conditions, and
what pass/fail criteria will be applied for each design configuration to be tested.
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These protocols are essential to the knowledge requirement underlying the
development process. Slapping things together and running them through ad
hoc tests and checks only prove whether something works or not, but provide
no insight into why that was so. Without the why, the evolution of the develop-
ment is doomed to wasteful improvisation and tinkering.

Step 12: Test

This last step puts the physical design through its paces in accordance with the
test protocols. Test results are gathered, performance parameters are measured,
system responses are gauged against theoretical predictions, and element defi-
ciencies are uncovered. The test results are analyzed by the development team
to determine what works, what doesn’'t, and why or why not. Possible remedia-
tion solutions are devised and recycled back to the appropriate step as early as
Step 3, if necessary. Once all design configurations have been tested, the inno-
vator convenes at least one brainstorming session with the technical team (and
only that team) to review the results, pick the viable options, and plan a new
round of models to be tested again. One or more brainstorming sessions will
take place iteratively until the best unit transformation is uncovered for each
function. One final development document is required to close the knowledge
gathering loop: the test results report. This report is compiled and aggregated by
design configuration. Reviews, assessments, prognostics, diagnostics, observa-
tions, design decisions, and conclusions are included.

The probability of hitting dead ends and circular progress is highest in Step
12. The innovator should fully expect the work to advance slowly, even ran-
domly. Progress can even move backward. Some elements will pass, some will
fail, and some will leave you baffled. Some inputs may not be known and like-
wise for outputs.

ACCELERATORS
Getting to Yes Faster

Thus far, it has been assumed that the idea that was perceived in TRL 1 was
sufficiently complex to warrant the full implementation of the TRL develop-
ment process. While the first three TRLs are pertinent to every single inno-
vation pursuit, some leeway exists to scale back the minutia of details that are
documented in the requirements, specifications, and protocols that will be
encountered in TRL 4 through 8. This flexibility is all the more pertinent when
the product will not require the full-scale pilot integration test of TRL 8. In
that instance, the development process will be better served by adopting the
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fast-prototype method advocated by IDEO® as a principal development tool
(instead of the W5H method). The method actively encourages tinkering and
tweaking and yields the so-called minimum viable product. The functions are
embodied through trial and error by building simple, cheap mock-ups and sim-
plistic prototypes with whatever elements can be bought oft-the-shelf. There
may still be a need to create sketches and drawings and other kinds of technical
documentation when fabrication and assembly instructions are required, but
the W5H specification documents are omitted entirely until such time as TRL
9 commences. Fast prototypes have a number of benefits: rapid development
times, quick discovery of unforeseen problems, immediate resolution of critical
problems, and organic growth of the design through multiple versions of the
prototype. Speed is the ultimate driver of the process.

Getting to No First

How can we reconcile the methodical, incremental, and document-heavy char-
acter of the W5H method with the unbridled creative abandon of the fast pro-
totype approach? In a word, knowledge! The W5H method is appropriate when
any of the following are true:

o The development process hinges on understanding the underlying phys-
ics, chemistry, or algorithmic complexity of an idea;

o Mathematical models of that knowledge are required;

o The aggregate behavior of connected elements is nonlinear (in a math-
ematical sense), requiring mathematical models of the coupled physics;

o The final design must be validated in an operational setting through an
integrated pilot test (TRL 8); or

o Thedesign’s complexity cannot be mastered in a fast-prototype approach.

The fast-prototype method should be preferred when:

o The end product is autonomous (i.e., not required to interact dynami-
cally with other systems);

o The elements of the product can be connected and activated once in
place; and

o The elements do not require R&D prior to being selected.

Take the example of a smartphone. The touch screen was developed on the
W5H basis as were the battery, the microchips, the circuit board, and the
antenna. The outer casing, on the other hand, would have been an ideal candi-
date for the fast-prototype basis; as would have been the addition of the audio
jack component and the power supply connection. Virtually all industrial prod-
ucts, conversely, will see their primary functions developed according to the
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W5H method (while their secondary and tertiary functions could be done in a
fast-prototype regime).

The development process will often combine both methods with the W5H
used on primary functions as well as some secondary functions and the
fast-prototype method used on most secondary functions and all tertiary
functions.

KNOWLEDGE ACCRETION

Dynamic Documentation

The constant updating of the specification documents that were developed in
Steps 2 through 12 stems from the iterative process that was illustrated in Figure
4.3 and from the staggered inclusion of the development work on the secondary
and tertiary functions. They are updated at the end of each TRL when the test
results reveal the need to modify the design and recycle the revisions through
the test protocols.

These specification documents are critical to the smooth management of
the overall project.

They become repositories of knowledge, findings, discoveries, and assessments
of what worked or not. This cache of knowledge will become an integral compo-
nent of the business’ trade secrets, industrial knowhow, and competitive differ-
entiator in the future—acting, in other words, as a barrier to entry for would-be
challengers. This reason alone imparts upon them a measure of importance
that must not be underestimated by the innovator. The innovator must develop
these documents meticulously.

Nucleation

The mechanics of nucleation was introduced in Investment-Centric Project
Management as the mechanics of modeling numerically the theoretical state of the
asset.” This model is altogether different from the engineering and manufactur-
ing models developed in Steps 8 and 10. It also serves a distinct purpose. The
nucleation model is rather like a computer simulation that predicts the behavior
of the product operationally and financially. From these predictions, the inno-
vator is able to determine the economics of the asset, which cover such disparate
profitability concerns as warranty duration, after-sale support, spare inventories,
reliability and maintainability performance, operating costs (incurred by the
buyer from operating the product), liability from failure, failure containment,
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usage profiles, performance metrics, the products design limits and operating
envelope, the operating requirements, and the total costs of ownership (to the
buyer). These asset matters form the essence of the work in TRL 9 regardless of
the existence of this model or not. The profitability of the business depends on a
thorough understanding—by the innovator acting as business manager—of the
cost drivers that will define his commercial bottom line.

Nucleation must begin no later than TRL 8 and is carried out in parallel along
three axes: the engineering axis, the information axis, and the operational axis.
Engineering nucleation models the full-field physics of the product. Information
nucleation models the entirety of the data associated with the product and the
asset. Operational nucleation models the activities of the product throughout its
economic life.

Engineering Nucleation

As the name implies, engineering nucleation seeks to model numerically the
physical behavior of the product within and without its operational envelope.
The model yields the limits of that envelope within which the product is deemed
to be safe to operate. It also predicts the reaction of the product when subjected
to operating conditions outside the envelope, up to the so-called black swan
scenarios. The model includes several components such as: computer anima-
tions, physics simulations, behavioral limit tables, and fail/safe criteria under
expected, abnormal, and extraordinary conditions. The physics simulations, in
particular, will cover:

o Element-level full-field physics modeling that is used to quantify the
spatial and temporal variables involved in the component, assembly, or
system’s reactions to the physical inputs.

o Installation-level, nonlinear behavior modeling that, this time, is used
to assess the linear and nonlinear responses of an installation under ex-
pected, abnormal, and extraordinary operational conditions. The mod-
els help set the margins of safety.

The behavioral limits of the product are obtained through a series of studies:

o Quantitative risk assessments for systems and installations that may be
subject to or exposed to explosions, losses of containment, pressure and
temperature spikes, earthquakes and climate vagaries, fires, and power
losses.

o Failure-containment studies that, in tandem with the quantitative risk
assessments, quantify the ability of a system or an installation to con-
tinue to operate safely when subject to a partial or severe failure of one
or more components; to what extent it can contain the results of a failure;
and the risks of a cascading failure throughout an installation or plant.
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o Life-cycle cost (LCC) modeling is used to discover the variables that will
determine the profitable performance characteristics of the product.
One such variable relates to the system or installation’s reliability ob-
tained by the installation-level nonlinear behavior modeling (mentioned
previously). Reliability is quantified by mean time to failure, mean time
between failure, failure modes, and probability density functions. The
second LCC variable is maintainability and is modeled through main-
tainability vectors, recurring maintenance requirements, and plant-wide
reliability management specifications. Note that the LCC parameters be-
come the input variables to the operating nucleation described in the
following section.

Information Nucleation

The engineering nucleation generates an endogenous dataset that is proprietary to
the business. It should never reach the public domain. The exogenous dataset that
is intended to be accessed by the product’s buyer is generated by the information
nucleation mechanism. In this case, the goal is twofold: (1) orchestrate into a sin-
gle datum network the myriad information created during the development pro-
cess in a multitude of file formats and media; and (2) connect the product user to
this dataset. The process of nucleation occurs through three interwoven threads:
model-centric architecture, access, and integrated maintenance management.

o Model-centric architecture—Create a virtual physical model of the prod-
uct right down to the last screw. For each element of the product, create
links to its associated set of technical data, drawings, 3-D models, man-
uals, and marketing materials. Enable these links to be accessed by the
product buyer online by simply pointing and clicking.

o Access—The datum network must reside on the internet and be easily ac-
cessed by browser. The graphical user interface must be intuitive, clean,
and efficient for the user.

o Integrated maintenance management— When the use of the product gen-
erates real-time data for its buyer, create a new web-based interface to
capture this data automatically in real time as well. This information is
critical to the innovator who is intent on validating the engineering nu-
cleation models.

Operational Nucleation

This nucleation closes the loop for the asset model. Whereas the engineering
and information nucleation are specific to the physical product, the operational
nucleation predicts the resources involved in its use by buyers. The model will
yield business parameters such as staffing requirements; training needs; regular
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maintenance plans and schedules; spares, consumables, and inventory levels;
utility and power consumptions; effluents, emissions, and disposal rates; reg-
ulatory filing requirements; personnel and material movements; emergency
responses; and economic performance estimates. The outcome of the nucle-
ation process is a prediction of the profitability of the product for its buyer.

Complexity Management

Clearly, the development process is liable to explode in complexity when a prod-
uct is a complex array of elements. Starting at TRL 3 and intensifying at TRL 4,
the development work splits off in several parallel directions: continue the R&D
on the primary functions, initiate the design work on the secondary functions,
perhaps initiate R&D on some secondary functions, deepen the design work on
the proven primary functions, and begin integrating the primary and secondary
elements into assemblies and systems. That is a lot of moving parts evolving on
their own sweet time—a situation that is conducive to the onset of chaos and
loss of control. Keeping focused on the objective (a commercially successful
product) becomes a mantra to the project manager and the development team.
Getting sidetracked by curiosity and what-if scenarios beyond the how stage
will be a constant danger. The project manager must remain steadfastly vigilant.

WHAT ABOUT SCHEMA PRODUCTS?
Ubiquity of the Development Model

Up to this point, the development discussion has tacitly assumed that the prod-
uct could belong to any one of the three categories described in Chapter 1 (inte-
grated, ready, and schema products). We now state explicitly that this is indeed
the case. The applicability of this chapter is ubiquitous to the three categories,
and can, in fact, be extended to the higher abstraction of designing a business or
a corporate structure. The extents of the twelve development steps introduced
before will, of course, vary in depth and resources as a function of the complex-
ity of the idea under consideration. For the simplest of objects—say a door key,
a clothespin, a protractor, or a nut—the time required to complete the twelve
steps will be orders of magnitude shorter than complex systems like a computer,
a novel water treatment chemistry, a radiative-voltaic power cell, or a holo-
gram-rendering software. The steps should be applied as a whole regardless of
the idea because the procedural discipline expected of the ICIPM methodology
is an emergent feature of the sum of those steps.
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Deviation from the Norm

Whereas both integrated and ready products should submit to the development
model, the schema product can, nevertheless, be treated differently. Recall from
Chapter 1 that the schema product is, at heart, a process through which infor-
mation and interactions flow, one that does not generate revenues. On the other
hand, the schema product determines the efficiency with which a unit trans-
formation is performed, hence its impact on the profitability of the business.
That is why Chapter 1 specified that this product constitutes the broadest source
of internal innovations from which higher profits can be wrung out. Take, for
example, the very simple approval process of an invoice. This process is a unit
transformation with one input (the invoice) and several outputs (the set of sig-
natures required to affirm the approval of the invoice). The approval process
in this case is the schema product for which we ask the questions: how effi-
cient must the process be? How many signatures are really required and in what
order? Must the signatures be gathered on paper or can they be done digitally?
And, is there a different way to obtain the approval that does not require multi-
ple signatures? In this instance, the development model would be unnecessarily
burdensome to implement. A faster approach would start with the W5H tech-
nique and the unit transformation mechanics in tandem, but expanded in the
unit transformation process (UTP) discussed next.

The UTP

The UTP mechanics expand the unit transformation of Figure 4.4 into the ana-
lytical tool shown in Figure 4.5. The tool was introduced by the author in Chap-
ter 4 of Investment-Centric Project Management. The activity is comprised of all
of the features that appear in the figure. These features are grouped into three
classes of mechanisms: inputs, process, and outputs.®

The input mechanisms include:

o The inputs that are processed into outputs and are supplied from one or
more preceding activities

o The attributes that must be embedded into the output

o The targets that quantify the execution of the activity

The output mechanisms include:

o The outputs that are the outcome of the activity to be passed on to one or
more subsequent activities

o The characteristics that are derived from the contents of the output

o The metrics that are achieved during execution (underwritten by the
targets)



112 Investment-Centric Innovation Project Management

Constraints
Attributes Characteristics

g P

INpULS =— Process =3 Outputs

¢ 4

/ AN

Targets Metrics

Enablers

Figure 4.5 The UTP: the fundamental analytical tool for breaking down objects,
procedures, processes, and relationships

The process mechanisms include:

« The process that derives, transforms, or creates outputs from inputs

o The enablers that are supplied by the organization to execute the activity

o The constraints that create the closed boundary within which the ac-
tivity is executed

Inputs and Outputs

The inputs are independent variables that are supplied to the process to be
transformed into outputs. Some inputs flow through the process unchanged
and emerge as identical outputs. Others will be converted into a different form.
Others, still, will be created as new outputs. The outputs are dependent variables
that are transmitted to other unit transformations. In some cases, the outputs
must be fed back into the process, when an iterative process is required.

Process

The process is the action that transforms the inputs. This action could be physical
(convert electricity into a magnetic field to turn an electric motor), algorithmic
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(receive a radio transmission and trigger the ringer on the phone), procedural
(send an approved invoice to the finance department for payment), or relational
(issue an order to a subordinate). The process is internal to the activity and
fully defined within it. The process is not beholden to external approval, only its
outputs. The process is executed with the resources supplied as enablers, against
the limits and specifications externally imposed as constraints, and measured
for efficacy against targets and metrics obtained.

Attributes and Targets

These two input mechanisms differ from the process inputs in that they are
independent of the process and essentially flow through the activity unchanged.
The attributes pass through the process to end up as information embedded in
the outputs. Instances of attributes include: a drawing number, a document title,
a revision number, title block information, inspection requirements to appear
in the notes of a drawing, a serial number, a part number, a price, weight and
volume, owner of the activity, and reviewer of the outputs. Targets go around the
process to end up on the accounting ledger associated with the activity. They
are intimately associated with the output metrics. Examples of targets will typ-
ically be tied to time, money, and quality and will include things like: budget
breakdown for each task of an activity, duration of the activity, schedule dead-
line, maximum number of errors, number of staff working on the activity, pro-
ductivity, performance specifications on the output, and reliability rating of the
output. Globally, the targets provide a baseline to quantify the actual execution
of the activity (i.e., the metrics).

Characteristics and Metrics

These two output mechanisms are the counterparts of the attributes (charac-
teristics) and targets (metrics). The first, characteristics, are sets of countable
features extracted from the outputs, which may be subject to future activities.
For example, a fabrication drawing will have a material list, showing the items,
quantities, and part numbers. These items would be subject to procurement
activities of their own. Metrics are linked to the target. They are the actual,
measured values of those targets obtained during the execution of the activity.
Metrics provide a measure of the efficiency with which the activity has been
performed. An obvious example is a budget, specified at the outset as a target,
and recorded as an accrued cost at the end of the activity.

Enablers

The resources required for the execution of a process are called the enablers.
They include people, qualifications, training, systems, mechanics, mechanisms,
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methods, and protocols. Enablers also include the internal validation and veri-
fication mechanisms to check the results of the process.

Constraints

Constraints are externally imposed upon the project by the owner or a regulator,
for instance (the building code is a classic example). Constraints establish the
acceptance space within which the activity must take place. Some constraints
are self-evident: budgets, timelines, physical location (such as land for exam-
ple), tare weight (airplanes), and completion deadlines (Olympic facilities).
Some are legislated: building codes, electrical codes, occupational health and
safety, union collective agreements, practice of engineering, and foreign worker
employment. Others are more subjective: community relationships, social
development, environmental commitment, strategic positioning, and reputa-
tional situations. Constraints are divided into four types: compliance, standards,
criteria, and allocation.

o Compliance pertains to the regulatory requirements applicable to the re-
alization of the activity, to the individuals performing the work (qualifi-
cations, certifications), to the tools used for the work (approved welding
equipment), and to the permits.

o Standards encompass the codes, standards, specifications, requirements
definitions, templates, schemes, and other prescriptions upon the activ-
ity. Industry standards are usually adopted based on professional prac-
tice and acknowledged priority or on legislative standards. Standards
also comprise those of the innovator’s organization and are imposed
upon on the project in equal force with the legislated ones.

o Criteria are the externally defined constraints imposed on the inputs and
outputs. Criteria do not apply to the process.

o Allocation represents the budget, time, and physical limits allocated to
the activity or project.

Back to W5H

The W5H method comes into play as the prime enquiry tool for identifying,
quantifying, and circumscribing the features of the activity. The nature of the
questions to be posed during the enquiry is guided by Steps 2, 3, and 4 of the
development model. The purpose of the activity will ultimately clarify why an
action is required (in our example, that would be who absolutely must sign off),
why an action should be avoided (who really does not need to sign off), and how
the activity is manifested (the signature is recorded in ink or in bytes). The out-
puts of the activity will also help identify the associated and follow-up activities
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that must be carried out in relation to the initial activity (where the approved
invoice is stored, by whom, and who else needs to know that it is approved).

It should be evident that the efficacy of a schema product is inversely propor-
tional to the number of interdependent activities involved. In our example, a
single signature, applied digitally, is the most efficient way of approving the in-
voice. Having seven people sign off on a paper form accompanying the invoice
is more complex (and therefore more costly, slower, and more prone to errors

and delays).

THE TECHNOLOGY DEVELOPMENT PLAN

The Governance Road Map

The culmination of Chapters 3 and 4 is the creation of a technology development
plan to govern the innovation journey. Its purpose is fourfold:

1. To align the innovator’s organization on the execution strategy to de-
velop the idea into a successful commercial business;

2. To prescribe how the execution will be carried at each TRL;

3. To convey the seriousness of the endeavor to past, present, and future
investors; and

4. To secure the necessary funding for each TRL.

The technology development plan is not a ponderous, static document. It is a
concise, prescriptive statement of what must be done, by whom, when, at what
cost, in what time, and in relation to what targets. The text abides by the W5H
methodology explained previously and must be written with the aim of getting
to the point. The initial compilation of the plan commences once the landscape
basis from Step 1 is done and the idea is deemed worthy of pursuit—occurring
during TRL 1. The publication of the first version occurs before the work on
Step 2 is started. The purpose document produced by Step 2 becomes the first
deliverable of the plan and serves as a basis for scoping out the effort anticipated
by the next phase of the innovation journey. After this scoping endeavor is com-
pleted, a new version of the plan is compiled and issued for the next TRL phase
only. Afterwards, the sequence deliverables, scoping, plan update, and publication
is repeated for each subsequent TRL. The process is illustrated in Figure 4.6.

The Contents

The stewardship of the technology development plan falls upon the innovator,
whose responsibility it is to develop the contents and maintain the published
versions to keep them current. The extent of the plan is tailored to the scale of
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Figure 4.6 The technology development plan: the plan is seen to be a highly
dynamic document that evolves over time with as many iterations as the develop-
ment work requires

the development program. In the case of innovators who are new to the innova-
tion journey, the plan provides a blueprint of the skeletal functions of the future
business structure. In most instances, as a result, the innovator may not have
any contents developed for Sections 2 and 3 of the plan. These sections need not
be completed before the development works begin, but they should be devel-
oped in parallel to those works such that, by the time TRL 9 begins, they are on
hand to support the commercialization effort—without which the profitability
of the business will suffer.

An example of a technology development plan (less the overview) is part
of the WAV™ material for this book found on the publisher’s website at www.
jrosspub.com/wav. The contents are divided into five sections: Overview, Tech-
nical Road Map, Execution Framework, Standard Operating Environment
(SOE), and Scope of Work.

o The overview section is intended primarily for an external audience and
the pursuit of funding sources. Its readers must get a sense of what the
innovation is, what commercial potential it is believed to offer, what
work has been done, what remains to be done, and what major hurdles
and challenges are on hand.

o The second section outlines the overall technological road map that
underpins the development journey. It describes the innovator’s initial
technical objectives that need to be created; the challenges, risks, and un-
knowns associated with each objective; and the set of possible solution
approaches to resolve each challenge, risk, and unknown.

o The third section details the management structure of the innovator’s
firm and the resources that are either on hand or externally supplied
to do the work. Attention is placed on the constraints that are external to
the firm—in particular, the ones stemming from regulators.

o The fourth section establishes the mechanics and mechanisms that
need to be adopted by the firm in order to standardize the execution
of the work.
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o The fifth and final section addresses the work details for the particular
TRL stage under consideration. The details include the scope of work;
the expected outcomes of the work; the resources required—mapped out
across a schedule along with the attendant budget and the nature of the
involvement of third-party contractors, vendors, and agencies.

The reader will note that the plan does not attempt to define the detailed work
for the entire innovation journey. Those details are captured in the last section
as the work progresses across the TRL spectrum. The first instance of this tai-
lored approached will occur with the work associated with the purpose defini-
tion in Figure 4.6. Every TRL afterward will be planned in a like manner and
published each time as a new revision to the plan.

Salient Features
The plan contains a limited number of features that require further explanation:

o Article 1.4—mentions the term allocations, which was introduced previ-
ously as a type of constraint put on a UTP.

o Article 3.2.4—refers to champions, the same ones that are discussed in
Chapter 3.

o Article 3.6—introduces the concept of accountability matrix, which is
explained later on in this chapter. The matrix establishes who's who in
the approval process and is based on the directrix concept that was intro-
duced in Investment-Centric Project Management.

o Article 3.7—highlights the gaps within the innovator’s organization be-
tween what is on hand and what is missing from the items required to
do the work. To each one of Articles 2.7.1 through 2.7.7, the gaps will be
tabulated according to the template shown in Table 4.2 (with examples
from 2.7.1 expertise).

Section 2, Technical Road Map, also warrants further expounding. The road
map alludes strictly to the technical aspects of the technology development.
The road map begins with a statement of the overall technical objectives for the
innovation in Article 2.1. These objectives exclude things like pricing, devel-
opment costing, marketing strategy, sales pitch, commercial goals, schedules,
and business operations. The emphasis is on the technical reality that is implied
by the proposed innovation, including issues of physics and chemistry, math-
ematics, engineering design, and performance requirements. For example, let’s
assume that the innovation is to be a system that can transmit electric current
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Table 4.2 Example of an inventory gap table: in this instance, a partial list of
expertise requirements illustrate the gap findings

Training/Certification/

Required On-Hand External Source Validation Required
3-D modeling George Michael, Yes
designer
3-D animation George Lucas, No
video editor
Marketing Missing New hire Conditional
Web marketing Missing Consultant 1 No

Consultant 2
Consultant 3

Code compliance | Alan Parsons, Testing Lab ZYX No
Engineer

wirelessly to a device (a motor, a controller, a phone, a TV, etc.). Examples of
valid technical objectives would include:

o Transmit the current over a distance ranging from 6 inches to 5 feet in
air at room temperature

o Current levels to range between 1mA to 2A and voltage between 1.5V
and 115V

o Transmission losses to be limited to 2% at maximum separation

o Power supply to be 115V at 15A

o Conversion efficiency from source to transmission to exceed 92%

o Zero electromagnetic leakage other than through the transmitter nozzle

o System weight limited to 32 Ib. within a box not exceeding 18 x 12 x 12
inches

Observe in this list the absence of pricing, costing, material selection, or fabrica-
tion methods. Nor does the list address the issue of development costs, timelines,
and resources needed to complete the program. These come out at later stages of
the technology development journey. It is entirely possible at this early stage that
some or all of those objectives could prove unrealistic or commercially impossi-
ble to achieve. It is an inevitable possibility of the R&D endeavor, in which case
the objectives will have to be revised, altered, or abandoned altogether.

Article 2.2 follows up with an outline of the anticipated challenges, risks, and
unknowns that are associated with each technical objective. Once again, the in-
tent is to lay out what can be fathomed on the road ahead. The objective is to dive
into detailed descriptions of specific solutions that can be envisioned by the inno-
vator. It is essential that the list of items for each objective be as comprehensive
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as can be inferred. These items end up being the basis of the scope of work to be
undertaken in the technology development journey. Take, for example, the last
objective—the list of issues could include:

o The difficulty of generating a magnetic field of sufficient strength within
the space and weight constraints

o The wireless current transmitter does not exist—it needs to be invented—
its shape, weight, and performance are unknown and potentially impos-
sible to achieve (the risk)

o The current will need to be focused into a coherent beam—you have no
idea how to do this

o The current receiver will need to be connectable to the device—the in-
terface details are entirely defined by its size and weight—it is not known
if a compact design can be directly mounted into the electrical socket of
a device

The third component of the technical objectives is covered in Article 2.3 as
a compilation of possible solution approaches for each item listed in Article
2.2. At long last, the innovator is encouraged to lay out whatever solution that
needs to be investigated, be it a known design or a potentially new method. The
innovator should start with the solutions that are already known, then expand
to other sources of resolution that can be either conceived, imagined, or bor-
rowed from other fields. Each possible solution is further described in terms
of the expected costs, timelines, and resources required to see it through. The
resources include the expertise and skill sets (already within the team, available
through training, or acquired from consultants), as well as the specialized pro-
cesses, tools, and/or procedures implied by the solution.

Accountability Matrix

Investment-Centric Project Management dedicates an entire chapter to the sub-
ject of accountability; in Chapter 5, accountability is defined as the path of attri-
bution of merit or blame for the outcome of an activity or task. Accountability
is further characterized as an individual function; it is never assigned to a group
or a functional department. This definition is embraced by the ICIPM philos-
ophy. Chapter 5 goes on to spell out the three conditions that must be met for
accountability to exist:

1. The decision of the accountable individual determines the success or
failure of an outcome

2. The individual can be singled out for reward or punishment for an
outcome

3. Theindividual will directly live with the consequences from the decision
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In Investment-Centric Project Management, it is made clear that accountabil-
ity, responsibility, and authority (to approve) are distinct individual functions
that together form the directrix. Within the directrix framework, the account-
able person or party (AP) is vested with the power to execute a UTP. The AP
owns what goes on inside the boundary of the activity shown in Figure 4.4.
The AP defines what outputs must be generated, specifies the transformation
mechanisms required to produce the outputs, specifies the inputs needed by
the transformation, and identifies the enablers required to execute the activity.
The responsible party (RP) owns the mandate to make available to the AP the
resources that are required to execute the unit transformation. The RP supplies
the attributes, the targets, and the enablers (project information, tools, pro-
cesses, procedures, and appropriately trained personnel). Finally, the probate
party (PP) is granted the power and authority to approve the outputs of a unit
transformation that are meant to be utilized by others. The PP defines the lim-
its, the constraints, and the acceptance criteria for the outputs. The PP certifies
the correctness of the outputs and UTP characteristics before moving on to the
next UTP. This work includes the verification of the compliance of the outcome
against the constraints being imposed upon the work.

It is in this interplay that the principle of checks-and-balances comes into
force. The AP is the first among equals in one specific aspect: he is the one to
take the lead to coordinate the timely participation of the PP and RP in the UTP.
The interactions between the three individuals are illustrated in Figure 4.7.

When applied to the technology development plan (see Articles 2.6, 3.3.3,
3.4.8,4.2.5,4.3.5, and 4.4.5), the directrix assignments are presented in a matrix
similar to the one shown in Table 4.3. The reader should notice the absence of
duplication of the roles for any given deliverable. This stems from the exclusion
principle enunciated in Chapter 5 of Investment-Centric Project Management,
whereby the same person cannot be both AP and PP, AP and RP, or PP and RP
at the same time, on the same UTP.

PUTTING IT ALL TOGETHER

The combination of Chapters 3 and 4 in this book yields a potent develop-
ment strategy that is constructed upon the pillars supplied by the three prime
directives of: governing the evolution of the works, increasing knowledge as
time goes by, and protecting investors’ capital. The reader may strain under
the impression that the process is cumbersome, Guttenberg heavy, and proce-
durally constricting. However, this impression need not materialize; the many
prescriptions found in this pair of chapters can be adopted as checklists by the
innovator or as a road map of milestones to get the work planned. Nevertheless,
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Figure 4.7 The directrix: the AP looks after the inner workings of the transforma-
tion, the RP supplies the resources to the AP to do the work, and the PP makes sure
that what comes in and out of the activity can be relied upon to execute the work

Table 4.3 Example of an accountability matrix: the directrix for each deliverable
is different as a consequence of the distinct skill sets involved with each directrix
function

UTP Deliverable AP PP RP

10.1 Drawing Arthur Ernest George
Datasheet Barbara Ernest George
Characteristics Charlie Ernest Arthur

10.2 Calculations Diana Francine Barbara
Load limits Diana Francine Halley
summary

there is no escaping the need to plan the work within a formal framework. Only
through formality can risks be identified, corralled, and castrated before they
have time to react. Furthermore, this level of formalism will convey to observers
and would-be investors alike an impression of self-control and ordered mindset
emanating from the innovator and his team. This impression will, in turn, aid
the funding success of the innovator. There can be no freewheeling if outside
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money is involved; nor can the innovation journey be improvised as the pri-
mary means of traveling down the timeline if the ultimate destination is a suc-
cessful commercial business, which begins, inevitably, with the first client—our
next stop in the upcoming chapter.

NOTES

1.

N

The word diarrhetic is a neologism by your author to describe a statement
that has substance at first sight but none on closer inspection.

. See Investment-Centric Project Management, Chapter 12.
. Ibid. In systems engineering, the primary function is directly associated

with a transformation process tied to revenue generation. The secondary
function powers the primary function. The tertiary function enables the
operation of the primary-secondary function tandem.

. See Investment-Centric Project Management, Chapter 5. The UTP is the

theoretical building block of the project management philosophy advo-
cated in the book. It applies to products, services, processes, function-
als, organizational structures, business functions, scope definition, work
planning, and others.

. See Chapter 4 of The Art of Innovation by Tom Kelley. The reader will

also gain valuable insights from The Net and the Butterfly by Olivia Fox
Cabane and Judah Pollack.

. Ibid.
. See Investment-Centric Project Management, Chapter 12.
. Further details on the meaning and usage of the terms associated with

this activity are provided in Chapter 4 of Investment-Centric Project
Management. The theoretical construct of the activity is substantiated by
seven axioms that are discussed in that chapter as well.

Web
Added
Value™

This book has free material available for download from the
Web Added Value™ resource center at www.jrosspub.com



THE FIRST CUSTOMER

The road to commercialization starts from the end.

THE STARTING POINT
The Buyer Sets the Tone

The presentation of the material in the preceding chapters has hitherto fol-
lowed the logical sequence of the development process. Chapter 2 was espe-
cially important to the sequence because of its emphasis on forcing a change
of perspective in the innovator’s eyes from the widget to the market. Chapter 5
brings us back to the importance of a market-driven mindset to the success of
the commercialization effort. Our discussion changes the focus from procedure
to management. The heart of the chapter is framed by two questions: how to
pick the right buyer target and what to do with that buyer during development.

The reader may ponder the rationale for the first question. After all, it is
difficult to predict from the outset who will buy the innovation. Innovators and
inventors would rather start out with the presumption that the innovation, if
properly developed, will define the buyer in the future. Steve Jobs once famously
declared that Apple never did any market research before embarking on the
seminal development of the iPod. The key here should be obvious: neither you
nor anybody else is Apple—not even mighty Google is Apple. Apple is the ex-
ceptional exception to the rule. The number of companies that have success-
fully commercialized genuinely virgin markets are few and far between. More
of them have tried and failed. The point cannot be made clearer: you cannot
develop an innovation in a vacuum bereft of potential buyers’ inputs.

The better mousetrap never succeeds on its own merits.

The gravest error is to fail to nail down a specific market for the initial prod-
uct rollout. Worse still, this error is the easiest to make when the idea fools

123
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the innovator into believing that it can spread across a multitude of markets
and usages. Consider as an example the ubiquitous material nylon, which was
discovered by Wallace Carothers in 1935 while employed by the Dupont com-
pany. The material is so ubiquitous today that it is easy to forget that it took
Dupont five long years to figure out how to make it, and for what applications,
back in the 1940s. Today, nylon is everywhere. Seventy years ago, it began life
in women’s stockings. That choice was driven by what the market was hiding in
plain sight: before nylon, stockings were made from silk, which had become too
onerous for most working women during the war years. The product rollout
was a stupendous success. Notice how Dupont focused its commercialization
on one very specific market. It did not try to be everything to every usage for
everyone. Its eventual foray into industrial applications was forced by the onset
of the Second World War, rather than a forward-looking management strategy.
Dupont succeeded—beyond anyone’s wildest expectations—because it chose
one specific market at the expense of all others.

Pick a Winner

Choosing the buyer, and therefore the market, is not a matter of choice but an
obligation. It becomes a question of life or debt when the product is potentially
far-ranging, and the risk of a missed opportunity increases exponentially. The
selection of that first customer must be motivated by two overarching concerns
defined during technology readiness level (TRL) 5:

1. Will the product be successfully accepted by the buyer (the acceptance
criterion)?

2. Will the buyer’s market be large enough to break even on the innova-
tor’s investment in a reasonable amount of time (the recovery criterion)?

The answers must both be yes. It is not enough to succeed with the product
rollout if there are not enough sales to make the commercial endeavor a success.
And it does not matter that a market represents millions of potential buyers if
the product has no chance of widespread acceptance. Remember that you only
get one shot at this.

Let us explore the ramifications through a second example. Assume that the
innovation is a newly discovered material that converts heat into electricity with
an efficiency of 60% (versus 2-4% with the current state-of-the-art product).
The application relies on a well-known process called thermoelectric generation
(it’s the thermometer in your oven). At first glance, the application potential
for the material is absolutely huge. Aside from oven temperature sensing, the
material could be used in waste heat recovery applications to produce useful
electricity. The heat sources include the engine block or the muffler in a car, the



The First Customer 125

exhaust pipe in a house’s furnace or water heater tank, or the exhaust stream of
flare stacks and incinerator chimneys in power generation plants. Waste heat is
a universal by-product of physics-based unit transformations; as such, it rep-
resents a dream market that reaches into every corner of the world, regardless of
politics, policies, industries, or cultures. To the neophyte innovator, it’s the kind
of market size that dreams are made of.

Of course, none of it will make any dent on the face of the market’s indiffer-
ence if one chases them all at once. To consider any one of the multitudinous
choices, one must think through what the scale implies. The oven application
requires the simplest design packaged into a compact little sensor with two
electric leads. The car muffler requires a matrix that can be curved around the
muffler within which is embedded the thermoelectric material, along with the
cabling, voltage collection, phase inversion, and control unit. The power plant
chimney requires costly piping to guide the exhaust down to a collection unit
comprising banks of thermoelectric cells, as well as an electrical distribution
network to make use of the electricity produced. Clearly, the development of
the innovation cannot possibly produce such a broad variety of design config-
urations in one TRL program. And, lest the reader imagines the feat possible,
recall that each design option will require its own innovation landscape survey,
its landscape basis, and its product objectives. It is impossible for any innovator
with limited resources to pursue these paths simultaneously. However, if the
choice of a target market proves difficult, the innovator would do well to carry
out the landscape survey as a first attempt at quantifying the pros and cons of
each application option.

CONSEQUENCES OF THE CHOICE

The Champion Enters the Scene

This first target market is decided by the acceptance and recovery criteria, which
was described earlier. The decision immediately sets the development require-
ments. In some instances, the development process will span the full TRL pro-
cess and require a pilot test. In other instances, no pilot test will be required.
The requirement for the pilot test enables us to classify products as integrated
(requiring pilot test) or ready (no pilot test). The classification matters enor-
mously to the innovator in terms of planning, timelines, and budgets (the usual
expectations suspects). It matters especially to the recruitment of a champion
(one of the key ingredients emphasized in Chapter 3). If a product requires a
pilot test, more than anyone else, it will be the champion who will influence its
outcome and bear witness to the merits of the product. Whereas in the absence
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of a pilot test, the champion will not be one but many who are enlisted by the
innovator to validate the final design.

The champion personifies the target buyer of the initial product release
and will indeed willingly buy the product at that time.

When is a pilot test required? That would be when the operation/use of the
product is integrated to the buyer’s installation (or plant). The term integra-
tion implies that the behavior of the product is coupled to that of the frame-
work. In other words, the products behavior directly affects the behavior of
the installation and vice versa. It is this coupling effect that mandates the pilot
test. The integration of the product implies that there is a level of control and
system interfaces that preclude a plug-and-play approach. Generally speaking,
functional elements (see Chapter 4) limited to components and systems will
not require a pilot test. Things like a screw, an electric motor, a sensor, a control
panel, a clothespin, a button, a smartphone, a car, a light bulb, or a laptop is not
behaviorally coupled to the buyer’s installation. On the other hand, more com-
plex functional elements like installations, plants, software, industrial processes,
information technology (IT) networks, and fleet management operations are
inherently coupled to the buyer’s larger installation or plant, and will require
a pilot test. Even the humble game app on a smartphone must be pilot tested
to make sure that its underlying code is compatible with the phone’s operating
system, that its user interface commands are working, and the aggregate power
demand upon the phone’s battery is not excessive.

The Pilot Champion

The pilot-tested product lives and dies by the dictum form follows function. To its
user, the value proposition is what it does rather than how it looks. It is bought
first and foremost for its ability to perform its functions as advertised. The feel,
look, color, surface finish, and pleasant user interface, to name but a few, are of
secondary concern to the buyer unless these things perform a function as well.
The color of a circuit breaker assembly is of no importance to a buyer, except
when that color is tied to an amperage scale, for example. That is not to say that
the presentation and packaging of the product is immaterial, however. On the
contrary, no product can afford to create an impression that it is inferior, weak,
unsafe, or unsuited to its purpose. The look and feel of a pilot-tested product
comes into play once its purpose