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G
enius is 1 percent inspira-

tion, 99 percent perspira-

tion.” We’ve all heard that

famous Thomas Edison quote before.

But did you know that Edison, one of

the most productive inventors of all

time, only received three months of

formal schooling? Father to more

than 1,000 inventions—including the

phonograph, the light bulb, and

motion pictures—Edison was self

taught and focused on continuously

improving his intellect throughout his

amazing career. His quote explains

how he did it: with hard work. >>

Innovation

“



B
ut make no mistake, innovation today isn’t
only about inventing new products and
services. According to a recent survey of top

executives sponsored by software leader SAP, 55
percent of corporate leaders report that new
business models—organizational structures,
competencies, processes, and partnerships that
determine how an organization operates—will
provide greater strategic advantage than new
products and services by 2010.

Innovation involves entirely new ways of
thinking about issues and solving problems that
really matter. It’s our job to cultivate that culture
in our organizations, and today technology is
increasingly playing a key role in our success.

To see how, let’s first look at enterprise innova-
tion in three basic ways:

� Traditional product/service innovation,
which focuses on eco-system R&D

to generate product revenues
� Continuous opera-
tional process innova-

tion, which 
maximizes the 

utilization and effi-
ciency of
resources

� Disruptive
business model
innovation,
which concen-

trates on the 
creation of quan-

tum leaps in busi-
ness  margin 
Although the lower

levels of innovation—

actually, extensions of existing services or prod-
ucts—are important, the innovations that will
most likely create new industries and growth
potential are at the highest levels of innovation.
And that innovation requires thoughts,
processes, and technologies that break with our
existing norm.

True innovation addresses impediments to
business success, while adding practical value.
That requires understanding all of the variables of
the business, because without that  understanding,
it’s impossible to identify needs. Understanding
the business opens the door for improvement.

Every industry has its own individual mar-
ketplaces and the issues of automation, visibil-
ity, quality, and complexity. Understanding
how these variables interact allows businesses
to identify which ones are out of tune, which
then allows for the creation of new processes or
technologies that will get that business back in
tune.

If you fail to understand the processes within
an enterprise it’s unlikely that you’ll be able to
invent anything meaningful to that organiza-
tion. All of the old schools of thought about
understanding the value chain still ring true
today: If you don’t know what truly drives an
enterprise, and what elements are on the value
chain, you’ll be unable to improve it.

To be sure, the highest order of innovation
receives the glory, but it also comes with the most
risk. In many cases, third-party outsourcers can
deploy processes, people, and techniques to mini-
mize the amount of risk in developing new tech-
nologies or ideas. The need for innovation must
be balanced with the amount of risk a company is
willing to take at this stage in its evolution.
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Innovation isn’t easy, but in today’s competitive environment, companies

must excel at it in order to grow and succeed. Done right, innovation will

deliver significant financial and operational benefits, such as asset utilization,

new opportunities through expanded markets to grow revenues, and

improved ways of doing business to increase margins. Quite simply,

innovation moves forward businesses, industries, and even cultures.

The
key to the success of

this pipeline is to have a
lot of ideas, to have varying

degrees of risk associated with
them, and to have them at 

various stages of
development.
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Feeding the Innovation Pipeline
In his book, Crossing the Chasm: Marketing

and Selling High-Tech Products to Mainstream
Customers, Geoffrey Moore makes a case for
the Technology Adoption Lifecycle, which
divides the population into three groups: the
techies and visionaries, the pragmatists and
conservatives, and the skeptics. Using a Bell
curve to illustrate these groups, he places
techies and visionaries at one end and skeptics
at the other. In the middle, we find the largest
segment—the pragmatists and conservatives.

The secret to making these groups work
together is to create a pipeline of ideas. We need
projects attuned to both ends of the spectrum,
which requires a lot of ideas in the pipeline. Many
of those ideas may never make it to the market,
but the pipeline provides an incubator in which
they can grow. At EDS, this process is called CtO,
or Concept to Offering.

The CtO pipeline has about 160 elements in it,
and all of those ideas are in different stages.
Some are in the early stages and are being tested
by our techies and visionaries, while others are
less risky service offerings ready to be imple-
mented for our pragmatist/conservative team.
The key to the success of this pipeline is to have a
lot of ideas, to have varying degrees of risk asso-
ciated with them, and to have them at various
stages of development. The most successful
combination for a business is a blend of those
who create innovative improvements on existing
products and services, with those who are able to
think far ahead into the future, take some risks,
and then hand the offerings over to the delivery
people—once they’ve put the process through
the wringer and proven it to be successful.

One thing about new products and new tech-
nology is that with innovation comes high risk—
and a tendency for things not to work the first
time. This is actually a good thing because it forces
the visionaries to roll up their sleeves and build
tools and processes that reduce risk while improv-
ing quality. It’s a key part in the process that is
known as reducing ideas to practice. It’s when an
innovator takes a wild idea, wrings out the prob-
lems, and reduces it to practice. The innovator
produces the procedures and the tools that will
make it happen—and trains the people who are
going to use or deliver it. >>
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Working with Trends
Three technology trends that help drive enter-

prise innovation today are interactive visibility,
automation, and simplification. Each of these is
equally important and builds upon one another
because true innovation exists when all three of
these work together for change.

The first trend, interactive visibility, is powered
by portals and dashboards to provide real-time
information when and where it’s necessary. It
needs to be kept simple. Each business has maybe
five or six things that really matter, and at the end
of the day, those measurements will tell you
whether you had a good or bad day.

However, to create these dashboards we must
take complex business processes and simplify
them. There must be complete visibility into
what those processes demand and what’s
demanded of them. This requires understanding
business processes from end to end, knowing
what functions a particular system supports, and
truly understanding what the consequences are if
a system fails.

For example, when a service company fully
understands the business processes it’s supporting
for a client, the systems people have a much better
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As one of the cornerstones of innovation, automa-

tion depends on simplification. The need to 

simplify our rather vast and complex computer 

platforms has given rise to the trend of legacy 

modernization, which creates new business opportu-

nities in addition to increasing employee productivity. 

Legacy modernization is one of the techniques

used to take data or applications stored on the old,

outdated legacy systems and move them to new,

more powerful platforms. Over the past 40 years,

we’ve simply continued adding layers of information

and applications to these old systems. During that

time, the code that was originally written on those

platforms may have become old and too complex.

However, though it may be useless, that code still

represented intellectual property and was usually

saved for possible later use.

While that attitude preserved the old code that

was written, it also caused highly complex systems

to evolve. When a new function is added to an appli-

cations system, the very first thing a programmer

does is locate a similar old application. This practice,

called “cloning,” allows the programmer to take an

existing program that he knows works, modify it, and

add the desired new functionality. 

Although cloning worked well in the short term, it

created new challenges in the long term. Some of

those old applications were created with old pro-

grams that weren’t being used any longer, or they

had programming errors in them. So when those old

The Case for Legacy  Modernization
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chance of creating new ways to automate those
processes. The more a business understands about
what clients need, the more leveraged solutions
that business will be able to develop.

The value of our second trend, automation, is
seen on a daily basis in enterprises around the
globe. Every time a human being is involved in a
process—no matter how well trained or dedicated
they are—the opportunity for something to go
wrong increases.

Automation drives down the cost of a process
while at the same time minimizing the risk of
human error. It opens the door for machines to
minimize human shortcomings while at the same
time allowing humans to do what machines can’t
do: allocate more time to serve clients. More
energy can be spent increasing business instead of
solving problems.

Automation is the direct shortcut to our final
trend, simplification. The two are intertwined so
closely that it’s sometimes difficult to tell where one
ends and the other begins.As mentioned earlier,
complexity has always been the adversary of quality,
which means simplification is its champion.

A simpler, more modernized system is easier to
manage while it lowers costs.

Successful modernization can create new business
opportunities in addition to increasing employee
productivity.

As enterprises wrestle with the issue of legacy
modernization, they find the need to balance cost
against risk. Enterprises face the critical choice of
investing in a new system to keep up with chang-
ing technology, or putting off that action and risk-
ing losing information when the technology
becomes so obsolete that it’s unrecoverable.

However, there are alternatives for simplifica-
tion. We have tools available, called automated
“system understanding tools,” that allow us to
parse old systems’ source codes and find the hid-
den business rules within the systems. That allows
us to use the old systems as our entry point and
reduce development time, even if it still requires
manually rewriting all the code. The important
thing to keep in mind is that all the requirements,
system definitions, and system design can be
gained by looking at the old system this way.

A second alternative is to take the existing source
code and move it to a less expensive platform.In 
addition to using the old platform to understand
business requirements, it can be rewritten to a more
contemporary platform or simply be moved. >>
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errors become part of a new program, the errors

grow exponentially.

After years of this, we must take a look at these old

programs and applications, translate them into mod-

ern languages, and transfer them to new platforms. 

The longer these old systems are used, the more

the complexity of the system increases. In addition

to requiring more manpower and requiring more

time to add functionalities, the quality diminishes.

And each time code is added, more is required to

maintain the system, it’s more troublesome to make

changes—and the likelihood increases that those

changes will not be of the highest quality. 

Another often forgotten consideration in this

equation is that we’re running out of people to main-

tain these systems. For example, today EDS runs

training programs for young people who are taking

over from retiring veterans. We teach COBOL to new

employees so they can understand these old sys-

tems, because it isn’t being taught elsewhere. And

bright, young business people and computer scien-

tists aren’t eager to learn COBOL. They want to learn

the modern computer languages and practice the

modern ways of technology. So, from a manpower

perspective as well, we see the clock ticking.

Businesses have been running the same main-

frame architecture since 1964. Programmers just

kept adding to it. It’s time to move away from that

old architecture and utilize the modern, new archi-

tecture that’s available. There’s a time to plan for it

and a time to make it happen. And it’s important to

note that businesses that aren’t already planning for

legacy modernization have already fallen behind. 
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Flawless Execution
To be considered successful, once innovation

is ready to be delivered into the mainstream, it
must work 100 percent of the time. To do that,
a business and its processes must operate in a
flawless execution environment. In EDS’ case,
when we develop a new product or service, or
when we change one, we follow specific proce-
dures for how our delivery organization should
operate. The output of our product develop-
ment becomes another process all its own. It
develops processes, tools, and trained people

specifically for that new product or service.
Then people are trained and moti-

vated so they know exactly how
the small piece that they’re

delivering directly affects
the client. Armed with

that knowledge and
charged with that sense
of ownership, we can
create an environment
of flawless execution.

Innovation without
implementation is

wasted effort. If we inno-
vate and have truly great

ideas but never implement
them or make money on

those ideas, the effort has been for nothing.And
innovation and implementation work hand-in-
hand.After something is successfully implemented
for a business, it may provide the money to fund the
next innovation. In today’s business world, it boils
down to one simple point: We’ve got to understand
the business variables of how we operate and how
our clients operate. Innovation can’t exist in a 
vacuum.

Feedback from clients can be the best source
for finding out which real-world problems exist
and need to be solved, and they can then be
added to the pipeline, where the techies and
visionaries can work to find a solution.

As with most business successes, the biggest
key to enterprise innovation lies in the people
you hire and nurture. I like what Edison’s long-
time friend, Henry Ford, had to say regarding
his employees: “I am looking for a lot of men
who have an infinite capacity to not know what
can’t be done.” Taking that cue, assemble the
right people, give them modern tools, develop an
innovative culture, and see what develops. |S|

About the Author: Ronald A. Rittenmeyer is the 
president and chief operating officer of EDS and a
member of the Office of the Chairman. He’s 
responsible for all of EDS’ global operations. 

As
with most 

business successes,
the biggest key to 

enterprise innovation
lies in the people you 

hire and nurture.
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All innovation isn’t created equal. Most innovation is

lower-level innovation—it refines and extends something

that already exists. Higher order innovation, on the other

hand, is the development of something truly unique and

valuable—such as the internal combustion engine, the

integrated circuit, or electricity. 

In his 1997 book, 40 Principles: TRIZ Keys to Technical

Innovations, Genrich Altshuller examined and explained the

five levels of innovation. Ranking from lowest to highest

order, here’s how he identified them: 

• Simple improvement of a technical system, requiring 

industry trade-level knowledge

• A resolution of a technical contradiction, requiring

knowledge of different areas within an industry

• A resolution of a physical contradiction, requiring 

knowledge from other industries 

• A new technology offering a breakthrough solution, 

requiring knowledge from different fields of science

• Discovery of new phenomena, requiring knowledge to 

push existing technologies to a higher level 

In the inventor’s community, a popular school of thought

says that, after Edison, with the exception of perhaps 200 

patents, every “innovative” patent issued has actually just

been an improvement on something already in existence.  

Successful innovation at any level requires that 

businesses are keyed in to the market, listening to their

clients, and making improvements on current products and

operations. The creations and developments that fall into

the higher level of innovation are those that break with

existing concepts, processes, or technologies to respond to

a significant business issue.

Even though a full 77 percent of patents fall into the first

two categories of innovation, what companies are looking for

often fall into the higher level of innovation, such as found in

the third, fourth, and fifth categories. In today’s society, few

companies will achieve high-level innovation. The 77 percent

is the daily blocking and tackling, and the remaining 23 

percent is required to build new enterprise business models.

Leading companies of the future will formalize the ideas of

physical contradiction, technology breakthrough solutions,

and new phenomena  discovery. 

By investing in the creation of an innovation pipeline, 

businesses greatly increase the ability to push for 

higher-order innovations that will pay handsome dividends

and create a competitive edge.

Understanding the Five Levels of Innovation


