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Achieving Radical Innovation
Gary S. Lynn

Our March Con-
ference dealt
with achieving
radical innova-
tion. It was our
most successful
ever, with nearly
100 attending
and giving high
marks to the
speakers. For
those who
couldn’t make it,
and for those
who did, this
Newsletter fea-
tures contribu-
tions from the
keynote
speaker and
other
researchers

Alliance

working in this

important area.

Larry Gastwirt
Directar

Innovation is the lifeblood of companies large
and small. Innovation allows a company to
grow and improve, to compress cycle time, to
speed distribution, to reduce manufacturing
defects, to improve product quality, and to
increase customer satisfaction. Radical inno-
vation is particularly important because it can
lead to new families of products or create en-
tirely new industries,

The Radical Innovation Process

The process of radical innovalion differs sub-
stantially from the conventional innovation
process. The conventional innovation pro-
cess js analysis-based. It centers on market
research; listening to the voice of the cus-
tomer. Radical innovation warks within a very
different framework based more on experi-
mentation, or learning by doing.

Radical Innovation is a lengthy, expensive,
risky process, marked by setbacks and un-
pleasant surprises. Management is faced
with the challenge of delivering evolving tech-
nology to an ill-defined market. As a result,
radical innovation is far more risky than con-
ventional, incremental innovation.

Histary is replete with examples of failed radi-
cally new products. Federal Express, for ex-
ample, lost $180 million on Zap Mail. Po-
laroid wrate off $68 million in inventory for
‘Polarvision” instant movies. Xerox invented
the PC in 1973, but failed to successfully
commercialize it. The question begs to be
asked: How can companies develop radically
new products and services more success-
fully?

{Continued on page 5.}

A Prescription for Innovation
Jack McGourty and Lemuel A. Tarshis

How do leading firms continuously innovate?
Surely, there is some secret to their success
as leading edge corporations year after year
continue to generate revenues from new prod-
ucts and innovative processes while competi-
tors languish, downsize and reengineer just to
stay in business. Analysts and pundits alike
stand in awe of companies such as Coming,
Xerox, 3M, Intel, GE, Motorola and dozens of
other corporations and divisions that seem to
have an inbred culture of innovation

While it is clear that innovative companies
must have monetary fuel to instigate and sus-
tain a steady stream of new products, it's

equally apparent that money isn't enough to
do the job. Other companies that have de
voted similarly high percentages of revenue
to R&D have not fared nearly as well as
these "best-of-breed" innovating corpora-
tions.

Unguestionably, there are other factars in the
"Innovation equation” that must be present to
fill the company pipeline with patents and
new ideas, and give birth to the next genera-
tion of products

(Continued on page 2.}
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A “New” New Product Development Paradigm

Over the past 25 years, the conventional new product
development paradigm has come to be viewed as a
staged or multi-phase process. Although the specific
names used to describe each phase may vary, funda-
mentally an innovation passes through five basic
steps: Idea Generation, Screening and Evaluation, De-
velopment, Testing, and Commercial Launch.

In Idea Generation, people formulate various possible
concepts that offer potential. In Screening and Evalu-
ation, the ideas generated are checked against devel-
opment costs, market potential, and company
strengths and strategies. In Development, the com-
pany tries to deliver on the selected ideas. In Testing,
the prototype is checked for technical and market
compliance. Finally, in Commercial Launch, substan-
tial resources are marshaled to plan and implement
full-scale introduction.

Radical innovations proceed much differently. They
are not well behaved, nor do they follow a sequential
linear process. Successful companies develop radical
innovations by probing potential markets with early
versions of the products, learning from the probes, and
probing again. In effect, they run a series of market
experiments—introducing prototypes into a variety of
market segments. The product is not the culmination
of the development process but rather one of the initial
steps. And the first step in the development process is
in and of itself less important than the learning and the
subsequent, better-informed steps that follow. The
approach at work in radical innovation might best be
described as probing and learning.

The first step in the probe and learn process is to ex-
periment—to introduce an early version of the product
to a plausible initial market. For example, GE intro-
duced a breast scanner into the CT marketplace in the
mid-1970’s at a time when the market seemed to be
moving toward whole-body scanners. The breast
scanner was half the size of a whole-body scanner,
posed less rigorous technical challenges, and cost
less to develop. Ted Pashler, one of GE’s develop-
ment engineers, explains the logic behind the innova-
tion strategy in the context of probing and learning for
GE's CT.

“Whether or not the breast machine would be a suc-
cess would be a minor point. We were committed to
the fan beam [GE’s new scanning technology] and
knew it [the market for CT] would develop. We needed
a ‘technology vehicle’ to enable us to proceed and de-
velop a system. We could learn what the limitations
were even if the final application would turn out to be

different. At no time did we look at the torso [whole-
body] market because of the long scan times. To do a
torso, you needed scan times in the 10 to 12 second
range [which exceeded what GE believed to be techni-
cally feasible in such an early phase of the develop-
ment process.”

The breast scanner, however, ailed in market trials.
Images were poor and the scanner could not differenti-
ate between healthy breast tissue and a tumor. But by
then, GE was applying what it had learned to newer
versions of its CT scanner. GE’s CT breast scanner,
though a miserable failure in the marketplace, demon-
strated the feasibility of the new technological approach
(i.e., the so-called “fan-beam” system) that GE believed
would lead to a significant improvement in scanning
speed and greatly enhanced image resolution. GE’s
next probe was a fan-beam based whole-body scan-
ner, which again was a market failure. However, GE
learned from this probe that the market was ready for a
faster, higher resolution system. When GE initially an-
nounced its intention to market a whole body scanner,
it was flooded with orders. (In a sense, the product an-
nouncement was itself a probe.) GE had projected five
orders, but received 65 (at roughly $500,000 per or-
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der)! Unfortunately, GE learned that most of the radiolo-
gists who had placed the orders also wanted a machine
that could scan heads as well as the torso. Because of this
and because of unanticipated technical difficulties, most of
the orders received when the product was announced were
canceled.

Probing and learning is an iterative process. Firms enter
an initial market with an early version of the product, learn
from the experience, modify the product and marketing ap-
proaches based on what they learned, and try again. De-
velopment of a technological innovation becomes a pro-
cess of successive approximation, probing and learning
again and again, each time striving to take a step closer to
a winning combination of product and market. Thus, when
GE learned that its first whole-body scanner—which fol-
lowed the unsuccessful breast scanner—was also badly
flawed, it reacted with an extensive problem solving period
to overcome the deficiencies. But even the improved ver-
sion of the body scanner, which GE introduced in 1976,
proved to be a disappointment in the marketplace. Rather
than leapfrogging the competition, the product was merely
equivalent, in terms of image quality, to the CT scanners
already on the market.

Meanwhile, competitors were announcing a new generation
of CT scanners with better image quality than GE, and at a
comparable price. At the same time, the market for CT
scanners collapsed, due to a change in federal regulations
regarding health care cost reimbursements. The market
problems with GE's full body system triggered yet another
iteration in the development process, which finally led to a
substantially improved scanner system. This in turn led to
a new product, introduced in 1978, that was so successful
and so clearly superior to the competition’s product that,
despite the contracting market, GE’s market share soared
from 20% to over 60%.

The story of the development of GE’s CT stands in contrast
to the conventional linear new product development
paradigm, applicable to conventional innovation. Bobby
Bowen, a key figure in the development of GE’s CT and
now Vice President and General Manager of Technology,
GE Medical Systems, states:

“Several cases have been written about the history of CT,
but they don't describe anything that | recognize. They
tend to project what ought to have been rather than was.
There is a tendency to assume that a lot more occurred by
planning than what actually eccurred . . . In fact, one thing
tended to follow from the next. There were a lot of curves
on the road that we hadn't anticipated. We took things as
they came. A lot of people think of product development as
involving a lot of planning, but | think the key is learning and
an organization's ability to learn

The pattern we see in GE’s development of CT is
similar to the process other companies used when
developing a radical innovation. Examples include
Corning’s development of optical fibers, Motorola’s
cellular telephones, and Searle’s (now Monsanto’s)
NutraSweet.

The probe and learn process can be an effective
new product development strategy, but probing with
immature versions of the product only makes sense
if it serves as a vehicle for learning about the tech-
nology, and whether and how it can be scaled-up,
about the market, and which applications and mar-
ket segments are most receptive to the various
product features, and about the influence of exoge-
nous factors, such as changes in government regu-
lations and the need for regulatory approvals. Prob-
ing is a waste of resources unless it is accompanied
by learning.

Several logical questions emerge: How do new
product development teams learn? What tactics can
management use to promote learning? How can
management be reassured that the knowledge the
company has invested so much to acquire is used,
and used as profitably as possible? These topics
will be addressed in a future SATM Newsletter.
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