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Innovation, Risk and Design

The Concept of Zero

The number zero has a fascinating history. While the ancient Egyptians, Greeks and Romans all
developed systems of numbering and mathematics, none had embraced the concept of zero. Zero
broke too many mathematical rules. Added to itself, it remained zero. Multiplying by zero did
nothing. To civilizations looking to order and understanding, zero represented a void, an empti-
ness that aroused an uneasy fear. The concept of zero actually came from the East, not the West.
It was utilized by the ancient Babylonians, and it would be almost two millennia before the West
adopted the concept. In his book ‘Zero’ Charles Seife (2000) notes ‘Zero’s absence would stunt
the growth of mathematics, stifle innovation in science, and, incidentally, make a mess of the
calendar’ (p.25). It would take deep fundamental changes in Western philosophy before the
concept of zero was accepted.

The connection between what we know, and new outside influences - most likely from people in
other fields of experience - helps us to understand strange phenomenon. Once understood, we
can then harness that power, explore deeper phenomenon, or otherwise capitalize on that knowl-
edge to reach a goal.

Fearing the Void

Sometimes even the best research and development teams can find it difficult to explain when
and why an idea works. Frustration can set in when a good (or great) concept falls by the way-
side. And some very good ideas, actually brilliant ideas, may be shelved as inappropriate very
early in a design process. Those ideas may never resurface.

When design does work the term ‘magic’ crops up. When everything comes together - physical
design, emotional response, marketing effectiveness, cost and performance - it’s an unexplain-
able phenomenon. Maybe because it happens so rarely. Or maybe because we just don’t under-
stand it.

In analyzing radical innovations, those that have a profound effect on a product category, investi-
gators have found that the process by which extreme innovation is born is much different then
what many design teams are used to. Comparing the differences it appears that, to date, designers
have relegated themselves, either purposely or by default, to projects and methods that allow
relatively lower level, short-term innovations to emanate.

To progress it will be useful to understand the magic. If we were to compare this to zero, the
concept of zero wasn’t mysterious to the Babylonians. They know how it worked, and how and
when to use it. Their knowledge, adopted eventually by the West, helped to change the world.

This paper is an attempt to understand the design process and the quest for innovation. Where do
radically innovative ideas come from, why do they work, and most importantly, do designers
place themselves in an environment that is even capable of creating radically innovative ideas?

Levels of innovation

In business circles there has been a profusion of interest on innovation. The coverage makes it
apparent that this topic interests long established companies as well as startups. Many investiga-
tors are dissecting past successes, and past failures, to help us understand innovation on many
different levels.

Innovation can be divided into three categories: Incremental, Substantial and Transformational
(the latter is sometimes called ‘Disruptive’ innovation). They are listed in ascending order of risk
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- risk being defined as investment, time to market, and chance of success, and also in order of
payback. Many companies set long-term goals, and without a doubt they will have to stray from
low-risk endeavors to reach these goals. Performing this task is more difficult then it sounds. It
takes radical actions, confrontations to the normal procedures in a corporate culture. It requires
conviction, persistence and a personality that can nurture radically different ideas throughout a
long, expensive development process.

As we are all aware, even Incremental innovation, the least radical of the three categories, pre-
sents a challenge. To constantly improve an existing product, maintain an established product
line, and keep one step ahead of the competition (or at least at the same pace) takes an enormous
effort. There is a lot of work to be had in this area.

Many designers can spend their entire, successful careers producing products in the Incremental
category. Substantial innovations may occur rarely, possibly never, in a designer’s career. Trans-
formational, or Disruptive innovations are extremely rare events. The three categories are de-
scribed below:

Incremental

The vast majority of design projects undertaken by companies, and therefore the majority of
projects undertaken by designers, falls into the ‘Incremental’ category. This category includes the
newest versions of products that are already on the market. For a company making 35mm point-
and-shoot cameras, for example, the newest camera, replacing last year’s model, is an incremen-
tal improvement.

‘Incremental’ innovation describes the continuous improvements made to products at regular
intervals. These improvements help retain the company at more or less it’s current sales level
while meeting consumer’s new product expectations. Incremental products are low risk efforts,
since that company is already in that business selling similar products through already estab-
lished distribution channels.

While incremental innovation entails the lowest risk, it also offers the lowest payback. In a sense,
it’s the minimum effort required in order to maintain market share as companies jockey for
market position.

If this makes it sound like it is a minor effort, it isn’t. There are some absolutely brilliant, cre-
ative incremental innovations that are the result of talent and hard work. The majority of award-
winning designs fall into this category.

Researchers typify incremental innovation as low risk, although we can look at it another way.
An absence of incremental improvements can be a tremendous risk. Competitors are always
introducing improvements such as added performance or reduced cost to capture a greater
percentage of market share. The greatest risk to an existing product line may be to do nothing at
all.

Substantial

While every designer would like to believe that his or her new design is a ‘Substantial’ improve-
ment over the competition, this category is really reserved for products or services that dramati-
cally alter the marketplace. Substantial innovations change the balance of power among competi-
tors. It entails a new technology, process or user-related improvement that is so attractive it steers
consumers away from the older established paradigms. Substantial innovations, or the opportuni-
ties for substantial innovations, do not come along often. This should not be confused with a
failing of the design team. Project definition, scope, timeframes, technology, manufacturing
constraints and budgets typically do not present an opportunity for this level of innovation to
take place.
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Transformational

Transformational innovations provide a radical, alternative way of doing something. Often it
involves an invention so radical that the product or service was not expected - by consumers or
by the competition. In the ‘Innovator’s Dilemma’ Clayton Christensen (using ‘disruptive’ for this
level of innovation) describes these as ideas that change everything. This level of innovation
alters the way we normally think of, or perform a task.

A disruptive or transformational innovation can shake up the marketplace to a point that puts
competitors out of business. Similarly, it has the ability to put a division of one’s own company
out of business. For this reason Transformational innovations, when developed within a corpora-
tion already in that business, are often handled outside of the company’s main business channels.
The new group may sequester itself in a corner of the existing building or establish itself in an
entirely different location. Eventually, a new division may be formed, or that group may be spun
off to form a new company. An existing business unit will, with good reason, see the new inno-
vation as a threat to their current business, so separation is advised.

Christensen uses the computer disk-drive industry in the 1990’s as case study. Technology was
changing rapidly, and many one-time leading companies in that field suffered tragically short life
spans as they stood by their existing technologies. Johnson & Johnson uses ACUVUE™ soft,
disposable contact lenses as an example of one of their transformational successes. The contact
lens business changed dramatically, to J&J’s advantage, when ACUVUE™ hit the market.
Prescription eyeglass companies also felt the effects, as many eyeglass wearers felt this was the
impetus they needed to switch to contact lenses.

Design methodology

Different levels of innovation require different approaches to design and methodology.

In the US researchers in the National Science Foundation’s Innovation and Organizational
Change Program found that when working within a multidisciplinary team, team members were
reluctant to think outside of their roles. Work environments reinforced the idea of professionals
staying within their stereotypical roles. They also found, however, that, when team members did
stray into other areas, significant benefits resulted.

Designers, like many other professionals, can be narrow in focus. That focus is often on the
physical object they are designing and not always (unfortunately) the purpose or ultimate use of
that product. Designers developing a high-tech product may center their attention on details of
shape, color and finish but have no idea of, or interest in, how the interface works. This narrow
focus will limit the chances of significant innovation, and may be extreme enough to relegate the
designer to the role of a technician - far from a visionary role to which many seem to aspire.

Designers may actually be encouraged to maintain their narrow focus. A physically well-de-
signed product, with a god-awful electronic interface, may still be ‘successful’ in the designer’s
view - not the manufacturer’s view or the consumer’s view, just the designer’s.

Being uncomfortable

Because the majority of projects undertaken by designers fall into the incremental category,
design methodologies have been developed to make this process as streamlined and efficient as
possible. A design team may be so entrenched in incremental processes that it is difficult to
imagine a different method for accomplishing a goal.

Every incremental project in which I have been involved has utilized a multidisciplinary team - a
minimum requirement for success. This is perfectly appropriate in most cases. I can safely say
that when everyone on the team has done their job, when everyone has kept within their bounds,
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and when everyone has been comfortable with the project’s progression, the results have been
relatively lackluster. Yet even within the confines of Incremental projects, in cases where the
team has disagreed, where people have overstepped their bounds, reached into other fields, lost
some sleep, and some radical troublemaker more or less made everyone uncomfortable, the
project has been much better off. It’s been the story behind the most successful projects that I’ve
seen.

Being comfortable is highly overrated, especially when it concerns innovation.

Companies that dominate a product category often fail to maintain that lead for very long. As
those companies prosper, incremental methodologies take hold. It soon becomes an affront to the
corporate culture to radically think different, even if such radical thinking was the reason that
company rose to prominence in the first place.

In Radical Innovation (Leifer et al. 2000) a team from Rensselaer Polytechnic Institute
chronicled the risks of inattention to radical innovation. In the late 1990’s they followed radical
innovation efforts in ten companies in the United States. They found that one difference between
incremental innovation and more radical innovation is that, at the outset, the goals for the incre-
mental innovation are clearly spelled out. The incremental innovation - this year’s new model -
has a defined plan for development. The design team is involved at a specific start and end point,
and will target a specific launch date. Incremental innovations therefore result from the accepted
values and practices of the product development team. Consensus and decisions are based on
short-term goals, and are the newest execution of ‘what we already know’.

Radical innovations, in contrast, are the brainchild of an individual who was thinking differently,
making ‘unusual connections’ that stirred a passion. The invention is visionary, as opposed to
being the result of a pre-planned, scheduled activity. The basis of this vision may be deeply
rooted, although the idea itself may undergo several incarnations before finally reaching fruition.

The importance of the individual in radical innovations

Incremental innovations are the result of well-coordinated teamwork. Substantial innovations
may be generated by a highly synergistic team, or by a highly motivated individual. Transforma-
tional innovations, however, are most likely the result of one individual, thinking across disci-
plines, and ‘swimming upstream’ against accepted norms.

Fig 1: Multiciplinary teams have become a minimum requirement for incremental innovations.
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Multidisciplinary individuals

Radical innovation is the result of a passionate effort by an individual effort, and only succeeds
when that individual considers and orchestrates the many disciplines involved with the product.

Individuals play the key position, and they only do so by taking on multiple roles. These indi-
viduals possess special characteristics - ‘laid back’ is not a typical personality trait. The indi-
vidual needs to have a vision, overstep stereotypical roles, delve into other fields, expose them-
selves to a lot of criticism, and have the personality and persistence to swim against some very
strong cultural currents.

Tom Peters (1999) makes that case that failure is inevitable, and should even be encouraged, in
the sense that if you are not failing, you are not probably trying hard enough.

According to the Radical Innovation team, ‘The creative individuals that initiate radical innova-
tion look at things in new ways and make unusual connections’ (Leifer et al. 2000, p. 31). In
other words, troublemakers. Most companies have difficulty creating a ‘radical-friendly’ culture.
Most organizations, even when they actively desire innovation, prefer to have it follow a system-
atic, controlled process. To succeed, these ‘normal’ expectations and processes needed to be
overcome. It is rare for an individual to have enough nerve and persistence to carry a new idea to
the next stage of development.

Where does design fit in

Historically the field of design has not been the origin of truly radical ideas. Why should it? If all
designers are working on a project-by-project process, then it is unlikely that more radical
innovations, as defined above, will ever originate in the field of design. Designers are rarely in a
position where truly radically new ideas can emanate.

So while some designers feel the primary focus of the design profession is innovation, and will
sell their services accordingly, there are few real examples of substantial or transformational
innovation born within the design profession itself. While it may be appropriate for incremental
change, the very nature of its expertise in incremental change will repress more radical ideas.

This may seem confusing - when radical innovations come along they will, like any item, need to
take some shape or form. A design team may be enlisted at some point. The question being posed
is specifically whether design can be the basis for the innovation.

There are many examples of disruptive innovations coming from fields such as engineering,
biotechnology and medical science - fields where research is an accepted activity. There is no
counterpart in design. There are few, if any, professional designers researching design at a high

Fig 2: Multiciplinary individuals are responsible for radical innovations.
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level. What we currently call ‘design research’ is largely limited to activities that help direct
short-term, incremental needs.

If design can be the basis for radical innovation, then designers need to put themselves in an
environment where radical ideas can be born and allowed to flourish. If it can not, then designers
need to have more than sufficient knowledge in other areas of expertise to make the appropriate
connections that will lead to radical innovations. Design will only partially contribute.

Is it possible that there are radical design-oriented innovations waiting to be discovered? Are
there opportunities in design, yet to be explored, that can have substantial or transformational
effects?

Is there such a thing as ‘Radical Usability’, a phrase being discussed by research and develop-
ment teams within (for one example) Hewlett Packard? Is it conceivable that the areas of exper-
tise normally relegated to designers have the ability to form the basis of a Transformational
innovation?

At this rate we may never know. The limitations of actual day-to-day activities limit the design
process to a point where more significant innovations - even those falling into the Substantial
categories - are not able to get off the ground.

This by no means suggests that every design project undertaken should fall into the Substantial
or Transformational categories. It’s hard to imagine such a consistently high level of energy
coming from any product category, group or individual. However, traditional design methods can
preclude the chance of Substantial or Transformational innovations from ever taking place. Work
methods employed by design team, tailored specifically for incremental improvements, can make
discovery of more radical innovations impossible.

The implications for future design

If we continue to work as we do now it is unlikely that radical innovation will emerge in the field
of design. Therefore designers can only hope to ‘tag along’, being asked to join visionary en-
deavors on more radical innovation invented by researchers in other disciplines.

The time seems right. Technology has progressed to a point where we have more processing
power, for cheap, then we know how to use effectively. Consumers have reached a threshold in
the levels of frustration that they are willing to endure. Terms like personality and emotion are
emerging as primary contributors to a product’s acceptance.

The call to action is to rethink the way we work, the possibilities that may exist, and realize that
the traditional creative processes employed by designers are appropriate in some cases, but may
ultimately act as a creative straight-jacket confining us to only certain, extremely restricted
movements.
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