





Avatars Uskala, Callie and DrLAS (aka Larry

Taylor, Claudia Kimbrough and Lynda Aiman-

Smith, all of NC State University) discuss
the data visualization possibilities of virtual
worlds during a conference in Second Life.
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SECOND LIFE, from Page 2
It’s possible to train employees and customers by
recreating an environment that simulates a danger-
ous situation without risk to people or equipment.
For example, a manufacturing facility could be
created to simulate different scenarios based on
decisions made by trainees. Or, medical techni-
cians can be trained
on equipment or
patient interaction in
a low-risk scenario.
Hospitals in the U.S.
and Great Britain are
using Second Life for
this very purpose.

2. From small
dgroup meetings to
large conferences,
MUVESs are bring-
ing people together
from anywhere,
at any time. Such
conferences allow
participants from
around the world to
dather, listen and talk
to well-known experts
in their field. Microsoft, for example, held a virtual
trade show in Second Life for a fraction of the cost
per attendee of running a live show.

3. Research using Second Life can range from direct
and indirect observation to focus groups to survey
research to experimentation. Research institutes
such as Research Triangle Institute are working on a
variety of applications in this area.

4. In Second Life, you can demonstrate a product
prototype without incurring the real-world costs and
material resources. People can view the prototype
from remote locations. Architectural, landscape,
design, scientific and medical prototyping are all
possible. Interactive prototypes with live data
updates are possible. NASA and NOAA have exten-
sive locations in Second Life devoted to this type of
prototyping. Companies like Xerox have an array of
products shown on their Second Life location.
Claudia Kimbrough, Dept. of Business
Management, NC State University
Claudia_kimbrough@ncsu.edu

Learn More from Callie Kuhn

Intrigued? Want to learn more about
the world of virtual environments and
how it can fit your own organizational
needs? Then don’t hesitate to contact

Prof. Kimbrough directly (Claudia_
kimbrough@ncsu.eduw) or CIMS

(michelle_graingersmith@mncsu.edu).

Also, feel free to visit the NC State
Management “sim” in Second Life.
http://slurl.com/secondlife/NC%20
State%20Management/119/142/27
Several machinima (video taken within
Second Life) are available for viewing
near the conference room. Contact Prof.
Kimbrough as Callie Kuhn in Second Life
by using the search function, clicking
on people and then typing in an instant
message. Just identify yourself as a
CIMS newsletter reader and you can set
up a time to talk “in-world.”

The following machinima offer more
insights:

Second Life: NC State Classes Go Virtual!
http://www.youtube.com/
watch?v=CWfvqkkkOyM

What's The Point?
http://www.youtube.com/
watch?v=AalMTTQKx4¢

Text 100 in Second Life
http://www.youtube.com/
watch?v=synxFmQJ_0OA

STRATEGIC ALIGNMENT, from Page 2

command and appealed directly to President Teddy
Roosevelt, who validated the claims, ordered the
innovation to be adopted, and created new positions
in the hierarchy to see that it was done.

This was essentially a situation that resulted in
arestructuring of a hierarchical, command and
control management system.

The Temporal Perspective

Dick Foster’s Innovation: The Attacker’s Advantage
(Summit Books, 1986) and Jim Utterback’s Master-
ing the Dynamics of Innovation (Harvard Business
School Press, 1994) offer reviews of the temporal
alignment issues in innovation management. Many,
many examples of innovation S-curves, technological

progress functions, product and process innovation
interactions are provided. Moore’s Law is a techno-
logical progress function which has for decades driven
the electronics industry through a fascinating succes-
sion of S-curves. But of course these curves weren't
deterministic nor was it known precisely when, why
or how points of inflection would occur.

Many studies deal with misalignments in timing of
innovative decisions and have produced a multitude
of ways to avoid being too early or too late to the
innovation party, and generally managing through
these cycles both at the project and portfolio levels.
Stage-gate tools do this at the project level; portfolio
balancing models do it at the more aggregative levels.

See STRATEGIC ALIGNMENT, on Page 4
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Visit the New
CIMS Website

If you’ve just opened to this newsletter,
then look around at the rest of the new
CIMS website. Besides containing
all of these Technology Management
Reports —dating back to 1992 and
searchable—it features:

e Online Innovation Management
Maturity Assessment, which
graphically display’s a firm’s strengths
and weaknesses as a heat map.

e Access to more than 25 years
of CIMS-sponsored research in
innovation management through a
dynamic search function.

e The CIMS Innovation Framework,
otherwise known as The Cube,
illustrated and explained.

e Tools, programs and assessment
pages presenting additional offerings
by CIMS past membership and
research projects.

e A secure section facilitates
collaboration and networking
among members, CIMS Fellows,
researchers, and clients. It provides
a secure environment for users of
CIMS’ customizable web-based
assessments, tools for measuring
Innovation Management Maturity,
value of innovation, and the readiness
and health of virtual teams.
“Having a more interactive site
will allow us to better acquaint
prospective members and clients
with our unique take on innovation
management and its benefits,” says
Paul Mugge, director of CIMS. “And
it will add value to the relationship
we already have with corporations,
industry thought leaders,
researchers, and universities.”
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STRATEGIC ALIGNMENT, from Page 3

In the Spring 2009 CIMS TMR, Angus Kingon
reported on a new technique for reducing the time
required to reach an alignment of cognitive perspec-
tives on developing the competencies needed to
create innovation opportunities in the industry/
university/government lab context.

But what about the seemingly endless problem of
balancing the portfolio? This involves both Hierar-
chical and Temporal alignment issues, in the context
of changing technologies and changing competitive
challenges. Both issues may have to be dealt with
simultaneously and continuously. This is a strategic
alignment question.

What Do We Know About This?

How has strategic innovation management been
evolving, and where is it today? Because many
would call this a leadership issue, let’s look at some
examples of leadership behavior that may shed light
on how these problems have been handled.

Balancing the portfolio
involves both Hierarchical
and Temporal alignment
issues.

1. Remember MBWA? David Packard’s book, The
HP Way: How Bill Hewlett and I Built Our Company
(Harper, 1995), tells the story of how and why Man-
agement By Walking Around became a mantra for
managing this technologically innovative company
from its beginnings in 1938 through 1993. Packard
describes MBWA as a term “that was coined many
years ago by one of our managers, but it goes back to
my days at General Electric.”

A critical event in the evolution of MBWA was the
realization that a centralized form of organization
was introducing too many layers between the pro-
duction workforce and senior management. Hewlett
and Packard rejected the centralized, hierarchical
model in favor of MBO (management by objectives),
which they adapted to include “personal involve-
ment.”

Packard writes, “I learned that quality requires
minute attention to detail, that everyone in the
organization wants to do a good job, that written
instructions are seldom adequate, and that personal
involvement is essential.... We have found this per-
sonal involvement to be very important at all levels
of the company. I also found it useful when I served
as U.S. deputy secretary of defense.” (p156).

2. Remember Logical Incrementalism? James Brian
Quinn’s article “Managing Strategic Change” (Sloan
Management Review, Summer, 1980) makes the
following points: ... [many] executives have fallen
into the trap of thinking about strategy formula-
tion and strategy implementation as separate and
sequential processes....Instead, successful managers
—in the companies observed — acted logically and
incrementally to improve the quality of information
used in key decisions; to overcome the personal and

political pressures resisting change; to deal with the
varying lead times and sequencing problems in criti-
cal decisions, and to build the organizational aware-
ness, understanding and psychological commitment
essential to successful strategies. By the time the
strategies began to crystallize, pieces of them were
already being implemented. (Taken from Tushman
and Moore’s Readings, p. 748).

3. Now let’s hear from one of today’s high- profile
CEO’s, John T. Chambers of Cisco. He was inter-
viewed by Adam Bryant in the Sunday Business
Section of The New York Times, August 2, 2009.
Here’s an excerpt from that interview (but please
readitall) :

Q. How has your leadership style evolved over time?

A.T'm a command-and-control person. I like being
able to say turn right, and we truly have 67,000
people turn right. But that’s the style of the past.
That was great when you were a single product,
when the market was moving slower and one
executive or an executive team could run the whole
company.

Today’s world requires a different leadership style
— moving more into a collaboration and teamwork,
including learning how to use Web 2.0 technolo-
dies. If you had told me I'd be video blogging and
blogging, I would have said, no way. And yet our
20-somethings in the company really pushed me to
use that more.

Q. Did you need to be pushed?

A. Well, at first, T didn’t like the message. I thought
['was very leading-edge in terms of how I communi-
cated. My team just kept pushing, and I finally said,
“Why do you want me to do this?” And they said,
“John, if you don’t do it our company won’t learn
how to do this. It won’t be built into our DNA for
the way we interface with customers, our employ-
ees. The top has to walk the talk.” I was expecting
text blogging and we did video blogging. The first
one was a little bit uncomfortable, because it's very
unprofessional. You just basically put a camera
there, and you go. By the second one, I realized this
was going to transform communications — not
just for the C.E.O., but it would change how we do
business.

Q. How do you find out what employees at all levels of
the company are thinking?

A. Each month, I have breakfasts where we don’t
allow a V.P. or above in the session. It is free form

— probably anywhere from 500 to 1,500 people
attend physically and virtually — and we go for an
hour and 15 minutes, and any question is fair game.
It’s done in a family-type environment, with candor
both ways. I learn tremendously from it.

What Do CIMS TMR Readers Think?

What must we do to create well-aligned public and
private innovation programs going forward? Is
leadership an issue? What do you think? Contact
me at abean27.cox.net. We'll talk and , with your
permission, we’ll share your thoughts with the read-
ers of this newsletter.



The Innovation Board was
recognized by BP as an
important activity.

CIMS Delivers

¢ Annual On-Site Visit
— CIMS visits sponsor’s site to identify
innovation needs, connect to
resources.

e Innovation Workshops
— On-site briefings on latest CIMS
research findings.

e The CIMS Connection
— Innovation hot-line connects to
appropriate experts.

¢ CIMS Sponsors Meeting
— Biannual exploration of leading-edge
thinking.

e What-We-Know Reports

— State-of-the art reviews by leading
experts.

e | everaged Knowledge Creation
— Multiple companies fund/participate
in innovation research.

e Extensive Innovation Network
— 100 academic researchers and
industrial experts nationwide.

¢ Innovation Management School
— Teaches skills to succeed in 21
century economy.

¢ [M Maturity Assessment
— Determines proficiency in creating
products/services.
Membership information and complete list

of benefits & services available from CIMS
office at (919) 513-0166.

CIMS Fellow Insight

Reflections of a Serial Innovator

“Once exotic, serial entrepreneurs are every-
where these days, “ exclaimed Inc. Magazine
ina 2005 article titled “They Just Can’t

Stop Themselves.” Since then, there’s been

a fair amount of academic research on serial
entrepreneurs and the possible factors in their
success. But what about serial innovators —
are they “everywhere” as well, and wherever
they are, how did they get there?

Seeking insight into this question, CIMS TMR
turned to its newest Industrial Fellow, Carl Sisk, who
was widely recognized as a serial innovator during
his 10 years at BP. Here’s his story:

Sisk has a B.S. in electrical engineering but has
worked in the oil &gas industry for over 31 years as
a petroleum engineer and a reservoir engineer. He
started with Amoco Production Company and later
the Norwegian Government in a wide range of tradi-
tional reservoir positions and field operations, and
then, from 1999 to 2009 with BP in various R&D
and engineering positions. He left BP in April 2009
and now works for a start-up called Ingrain, which
basically scans oil and gas formation rock samples
and calculates important physical properties and
fluid flow characteristics for its clients.

BP’s Innovation Board

At BP, Sisk was dubbed “Upstream BP Innovation
Board Serial Innovator Champion,” but he is quick
to acknowledge the role of CIMS and CIMS research
associate Stephen K. Markham. “Dr. Markham came
to BP around 10 years ago and set up its Innovation
Board. This was the platform that allowed me to
become a serial innovator.”

BP’s upstream technology group established the
Innovation Board in 2000 in order to support ideas
considered too innovative for regular R&D or devel-
opment and move them into the marketplace ( see
CIMS TMR, Fall 2006). Sisk explains that the idea
was to create an environment where anybody, at any
time, could go onto a website and submit an idea.

“If you had an idea, they made it very easy to get it
down on a computer, identify what it is, describe it,
explain what the impact would be, and how hard

it would be to implement. Once you got used to
submitting ideas, the whole process (if you had the
idea formulated in your head) was literally a 20-25
minute exercise. But the part that was probably the
most motivating for me was that they had experts
on this Innovation Board who were specialists in
your area, who were outstanding individuals in the
industry, not just within BP.

“These people would review your ideas and give
you feedback relatively quickly. Sometimes, it was

a collaborative effort where you'd be thinking of
something and they might already have had some
ideas in the same area, and so you might modify
youridea, or add to it, or head in a completely dif-
ferent direction. But you weren’t left thinking that,
A, the company didn’t care, and B, you didn’t have a
support system.

“Within the BP research environment at the time,
we were working with billable hours, but if you
spent 20 hours on some side project, you could get
it funded by the Innovation Board. They formally
recognized the value of this by giving you time to
work on it and not making you feel like it was a
diversion from your main job. It was recognized by
BP as an important activity.”

VCs for Ideas

Sisk recalls that this was the year 2000 when the
dot-com boom was booming, start-ups were rampant
and venture capitalists were doing excellent busi-
ness. “In essence, BP was saying they wanted to be
the VC for the ideas of their employees. They were
willing to let some ideas bubble-up from the bottom
rather than all being top-down strategies .

“I'found all of this incredibly motivating: the ease of
doing it, the interaction with top industry experts,
and the recognition from the company to ‘Go follow
through with your actions and some money.” After I
started submitting ideas, got some positive feedback,
and saw that ideas were getting implemented and
used, one thing led to another and I ended up sub-
mitting a large number of ideas.”

Iconoclasts in the Lab

It was for his many idea submissions that Sisk became
recognized as a serial innovator at BP, an activity he

is continuing in his new job at Ingrain. However,

he doesn’t consider himself so unusual or so very
different from other technical people and believes
that an Innovation Board system would work in any
organization with the interest. He then mentions
being in the middle of reading Iconoclast:A neuroscien-
tist reveals how to think differently, by Gregory Berns,
M.D. (Harvard Business Press, 2008).

An Imnovation Board can
work in any organization
with the interest.

“I bring up Berns because I think he does the best
job I've seen anybody do of talking about the
creative people who come up with new ideas in a
big organization, or in their own culture. How are
they different? How are their brains different? What
makes them tick that we can learn from, and how
can we be more like them? “

Berns holds that while iconoclasts like Edwin Arm-
strong, Walt Disney and Steve Jobs may be born,
with the right kinds of experience less-gifted people
can learn to think more like iconoclasts..

“One of the things that I can relate to in the book,”
explains Sisk, “is that these innovators shared a
low anxiety, or low fear, of sharing their ideas and
of thinking differently. You should not be afraid to
come up with something completely different from
what everyone else is doing. Say it out loud, or write
it down, have your name be associated with it.

See REFLECTIONS, on Page 6
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Hidden serial innovators
need a CIMS or a BP
Innovation Board to bring
them out of hiding.

Serial innovators get
energized by new ideas.
They seek them out.

6 - Fall 2009

REFLECTIONS, from Page 5

“Some people would be inhibited and say, ‘T don’t
want to to say anything, because I may look stupid. I
may reveal my ignorance in a technology field. I may
be found out to be not too bright, or something.” All
the people Berns talks about would attest to having
very little of that anxiety. It's okay with them if
they’re different, and they don’t have a problem if
people don’t agree with them.

“It’s not that they re trouble-makers, it’s just they
don’t worry about being different. It doesn’t bother
them. That resonated with me.

“But that’s not necessarily always good. There are
times when having a screen, like this Innovation
Board, allows you to bounce your ideas off of these
industry leaders. In my case it was Warren Winters
and Michelle Judson who gave me a lot of feedback
that I really enjoyed. I never once worried that they
might think I was stupid, or that they might think
less of me because I came up with anidea that
turned out to be not practical, or not useful in its
initial form.”

Captivated by New Ideas

Sisk learned that functional magnetic resonance
studies have shown that certain personality types,
like Berns’ iconoclasts, get highly excited when
theyre working on new ideas and being creative.
They display considerable .brain activity, much
more than the average person.

“T'would describe myself like that,” Sisk says. “I get
really excited about new ideas. They captivate me.”

“I get really excited about
new ideas.”

Ask Sisk to name the most recent idea that has
excited him and he’ll reply that it leads to Ingrain,
where he is working now. “They’ve come up with a
revolutionary idea within the oil and gas industry,
where instead of drilling and cutting a piece of

rock, and then flowing fluid through that rock and
measuring it's properties to describe the rock’s char-
acteristics and they way the oil and gas reservoir will
perform long-term, they make a 3-D picture of the
rock fabric with all the rock geometry. They segment
that mathematically into a physical description

of the rock, and then mathematically flow fluids
through it and calculate properties of the real rock.

“We can do a lot of very exciting things in that
computational environment that you can’t do in a
real environment. To me it’s interesting to think,
“How does this change what were doing? How
does it change the way we use this data? That’s very
stimulating for me. As are the people I'm working
with — Ph.D.s from MIT and Stanford, long-term,
30-year professors. True industry experts in their
field.”

The point is, of course, that serial innovators get
enerdized by new ideas. They seek them out.

“And look for environments where people will fund
my ideas, where there are new things going on,
very creative environments where I can work with
industry experts,” Sisk replies.

Hidden Innovators

Sisk credits CIMS with helping to create such an
environment at BP”With that environment I discov-
ered things about myself that I didn’t know 10 years
ago. I think there’s a lot of good serial innovators

out there who just haven’t been put in the right
environment to see what kind of creative ideas they
could have.”

These hidden serial innovators, Sisk continues,
need something like CIMS and the BP Innovation
Board to bring them out of hiding, if you will. At
the heart, he reflects, is how easy BP made it for
people to submit ideas and receive feedback from
other creative experts and financial support from the
company.

In addition, though,”one of the things that dif-
ferentiates an iconoclast or a serial innovator that’s
successful from somebody who simply has a lot

of crazy ideas is that you have to be able to clearly
articulate what it is you're trying to do in a way that
the audience you're trying to sell it to can relate to.
You need to be a very good communicator, and you
need to be able to relate to your audience.

“A Walt Disney and a Steve Jobs are wonderful sales-
men. Everybody wants to be hanging out with Walt
Disney. Everybody wants to hang out with Steve
Jobs. But there are a lot of innovators who, quite
frankly, are kind of nerdy and introverted, and don’t
det along with people very well. Theyre brilliant,
and they come up with great ideas, but they can’t
relate to the world around them.

“What this neuroscientist, Gregory Berns, has
noticed is that the truly great iconoclast has this
ability to somehow think differently than the rest of
society, but can then turn around and pitch his idea
in a way that’s very clear and lucid to the masses.
That’s a very unusual person.

“Idon’t think everybody’s a hidden Steve Jobs and
that if we just hit them up with an Innovation Board
we’ll suddenly have 10 million Steve Jobs. But, if we
can get half way there, if we can get 20 percent of
the way there, it’s a huge opportunity. I think that’s
the point of Berns” book, that if you can just crack
through some of the things that are holding you
back, you can go a long way.

“You can't put the passion in people. You either
have that passion or not. You have to have people
who have the insight to see the idea, but if you have
an organization like the BP Innovation Board that
helps them, through coaching, to sell their ideas,
they can at least become better communicators

and bring out some of their innate talent as serial
innovators,” Sisk concludes.

The CIMS Fellows

Sisk is one of the 12 CIMS Industrial and Academic
Fellows, who generously share their insights and
expertise with others in the CIMS network, includ-
ing corporate sponsors, researchers and CIMS
faculty. You can learn more about these innovation
experts at http://cims.ncsu.edu. Carl Sisk may be
contacted directly at carlsisk@hotmail.com



The future *°Lab’’ may be
a computer, or a network
of Internet links to remote
sites.

U.S. university-industry
links are under substantial
and increasing pressure.

Looking Ahead

What Will the “Lab” of
the Future Look Like?

R&D executives are making decisions today
that will shape the R&D “Lab” of the future
(LOF). They are doing so amidst a perfect storm
of forces, the tsunamis of change, information
and connectedness that make the future espe-
cially unpredictable.

So how are they thinking about that future? What
themes and factors frame their decisions? Where
do they source information about potential trends,
and how does new information get into strategic
decision-making? What information might be desir-
able? Will there even be a lab in our future?

It was the search for answers to such questions

that sparked the research project we report on here.
Funded by the National Science Foundation (under
grant #08-30340), the project is jointly sponsored
by the Industrial Research Institute (IRD), the Center
for Innovation Management Studies at North
Carolina State University (CIMS), IBM, and NASA.
The project is grounded in “the R&D ‘Lab’ of the
Future Project” undertaken by the IRI's Research-
on-Research subcommittee.

Distant Future: 2025

Preliminary LOF findings are provocative, even as
they tend to corroborate some prior research; as
might be expected, issues of R&D funding, staffing,
outsourcing, and off-shoring arise. Decisions on
which projects to fund, what facilities to commit to,
what kinds of researchers to acquire or retain, how
many of them and where they are located, made
today, comprise the elements of future capability,
whether or not decision makers are consciously
aware of the distant future.

Technological advances — in communications
technology, and in computers and simulation capa-
bility, for example — may dictate that simulation
or networked collaboration from abroad make up
increasing amounts of industrial R&D. That is, the
future “Lab™ may be a computer, or a network of
Internet links to remote sites (perhaps not owned
by the firm), rather than a single company-owned
physical facility.

Of particular interest to us were questions about
which concerns were foremost in decision makers’
minds; what sources of information they were draw-
ing on to inform their choices; how such data was
processed, and whether it was included in strategic
planning; and how government information avail-
ability might affect or influence decisions that, in
the aggregate, would shape the U.S. innovation
system over time.

We deliberately framed our questions in terms of a
distant future, far enough out to discourage simple
linear extensions; thus, we inquired about “the
R&D ‘Lab’ circa 2025.” A brainstorming session
conducted in Fall 2007 with some 200 IRI member
organization representatives (R&D executives and
scientists) yielded a lengthy list of characteristics

of the LOF and of drivers that would, in the view of
participants facilitate achievement of the imagined
“Lab,” as well as constraints that would impede the
LOF. That discussion encouraged us to propose the
present research.

Four Themes

We are still gathering data, so we want to invite
further participation, but avoid “leading the wit-
nesses.” Yet preliminary results are striking, and can
be summarized around four broad themes and their
interactions:

- Business cycles and current downturn: R&D
managers have long been familiar with the impact
of business cycles on R&D funding and headcount.
The current downturn, widely described as “the
worstin 50 years” (or 80, take your pick) has clearly
had a major effect.

« Globalization of R&D: Already well under
way, globalization of R&D has been accelerated by
increasing pressure for cost cutting and economies
in research, as well as technical enhancements of
IT, groupware and communication technology. It
is, typically, cheaper to have any single piece of
research done abroad: Chinese and Indian govern-
ments (among many others) incentivize moving
research activities to their shores and involving their
scientists, universities and research institutes. The
impact on reintegration and use of such “foreign”
knowledge, no less than the potential for leakage of
proprietary information and the effect on the home
firm’s “absorptive capacity” to make use of what is
discovered, all remain unknown.

- Historic U.S. university-industry links:
Long a seedbed for invention to fuel industry, U.S.
university-industry links are under substantial

and increasing pressure today, as the economic
downturn intersects with new possibilities for
dlobalization. Enhanced opportunities for research
and technical careers are drawing home many of the
foreign nationals who have increasingly filled the
U.S. science, technology and engineering pipeline,
both in academic research and in industry. Industrial
firms have many options outside their borders, and
face pressure to exploit them; U.S. universities face
declining budgets, fewer U.S. national students in
ST&E programs, and diminishing monetary returns
for their inventions and discoveries.

« Virtual labs, virtual teams, interactions at a
distance: Advances in Information and Commu-
nications Technology (ICT) create possibilities for
simultaneous and asymmetric interaction among
far-flung research partners. These collaborators may
be firm employees in subsidiaries abroad — or they
may be foreign nationals at a foreign university or
research institute, or employees of a collaborating
partner firm (whether U.S.- based or not).

Are managers on top of this?
Do firms have “best practices™?

- Interaction effects among these factors:
Respondents mentioned numerous interaction
issues, including how to manage dispersed teams,
deal with cultural and regulatory differences, and

See LAB OF THE FUTURE, on Page 8
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Companies must develop
Jundamentally different
methods of managing
breakthrough innovation.

Privacy issues arise in the
EU, where performance
assessment information
cannot be shared across

national boundaries.
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Corporate Experience
Learning to Manage
Breakthrough Innovation

Announcing an R&D facility near Detroit last
June, GE chairman and CEO Jeffrey Immelt
slammed the decline in America’s manufactur-
ing base and its investment in R&D. “You know
something is wrong when a mortgage broker is
pulling down $5 million a year while a Ph.D.
chemist is earning $100,000,” Immelt said.
He urged the U.S. to “significantly increase
investment in research and development from
an all-time low of 2 percent of the GDP.”

That’s fine, breakthrough innovation scholar Gina
Colarelli O’Connor responded on her blog www.
grabbinglightning.com, “but it begs the question that
we hear repeatedly from corporations around the
country. Where do we begin? How do we capture
breakthrough opportunities? What processes must
be aligned to realize the full potential and earn-

ings from new discoveries, new services, and new
technologies?

“The answer is not simple,” O’Connor continued,
“but requires a change in perspective and a change
in how corporations fund, resource and manage
innovation platforms and the functions that support
them. The learning we as researchers impart to cor-
porations working to develop innovation capabili-
ties is that the management processes developed by
large companies to provide incremental innovation
will kill off breakthrough innovations, and that
companies must develop fundamentally different
methods of managing breakthrough innovations. It's
the only sure bet.”

Really? Incremental innovation processes by large
companies kill off breakthrough innovations? Fun-
damentally different methods are needed?

OConnor is an associate professor of marketing
and academic director of the Radical Innovation
Research Program at Rensselaer Polytechnic
Institute’s Lally School of Management and Technol-
ogy. The 2008 book she and her research team
published, Grabbing Lightning: Building a Capability
for Breakthrough Innovation (Jossey Bass), captures
the experiences and lessons from 28 companies
observed over more than five years. Given that
background, CIMS TMR was anxious to ask her to
expand on her remarks, as follows.

Why do you believe the management processes devel-
oped by large companies for incremental innovation
will kill breakthrough innovation? How will this come
about?

0’Connor: Most management processes for new
product development are based on the premise that
we know our customer well and need to respond
quickly to his/her needs. This means we a) stay
close to the customer, conducting ongoing market
research regarding wants and needs, and satisfaction
with current products, b) continuously improve our
current offerings, and provide variety expansions
and perhaps next-generation products that operate
along the same technology and value proposition
trajectories that the market is familiar with, and c)
are very focused on introducing new products ahead
of competitors, in a manner that differentiates us
from competitors.

To accomplish these objectives, firms must be
extremely disciplined regarding a) product features
that get designed in, ensuring that customers will
value them, b) speed to market, and ¢) adherence to
a budget so that the ultimate price will be competi-
tive, and break-even volumes can be determined.
All of these conditions assume that we know our
customers, know our technology capabilities, under-
stand the resource requirements needed for achiev-
ing the appropriate product and launch schedule,
See BREAKTHROUGH, on Page 9
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still achieve results. For example, privacy issues
arise in the EU, where performance assessment
information cannot be shared across national
boundaries, although the R&D manager may reside
in a different country from his or her direct reports
performing critical R&D.

Monitoring and safeguarding of proprietary
information is another concern in cross-national
teams, particularly those whose members are not
all employees (e.g., collaborative teams involving
foreign universities or research institutes or alliance
partners).

Other issues suggest potential misalignment
between R&D people and senior strategic managers,
who may be overly driven by immediate pressures
for cost reduction. Inadequate attention to the
long-term consequences of current decisions may
obscure the true impact of stop-and-start direc-

tives on research projects, of diminished absorp-
tive capacity, or erosion of historic links with U.S.
universities, or failure to recognize non-traditional
technological opportunities.

Interested in the Conversation?

Then join us at http://cims.ncsu.edu/lof. Click on
the “LOF 20257 button at the bottom of the page,
select your own password, and sign in to share your
thoughts.

Mariann Jelinek is the Richard C. Kraemer
Professor of Strategy at the Mason School
of Business, College of William and Mary
in Williamsburg, VA and a former Director
of the National Science Foundation’s
Innovation and Organizational Change
program. Mariann. Jelinek@mason.
wm.edu

Alden S. Bean is Executive Director
Emeritus of CIMS and a research professor
at North Carolina State University, and
also a former NSF Program Director.
abean27@cox.net
They gratefully acknowledge the assistance of IRT
subcommittee chairs Richard Antcliff of NASA and
Erik Whalen-Pedersen of Kraft and the many com-
mittee members.



Not one of these
conditions is the case with
breakthrough innovation.

Discovery, Incubation
and Acceleration must
be managed together as a
system.

BREAKTHROUGH, from Page 8

and can forecast sales and costs in such a manner
that profitability levels can be predicted. Indeed,
decisions to proceed with projects are made based
on those profitability predictions. This means we are
dealing with higher levels of certainty. Cumulative
experience with the market and technology/product
category is highly valuable under this scenario.

That's not the case with breakthrough innovation?

Not one of these conditions is the case with
breakthrough innovation. A novel technology may
have numerous applications, none of which may

be familiar to the company. The technology may
not be well understood, especially in combination
with other technologies required to really make for a
breakthrough value proposition. Rather than focus-
ing on one product, there may be many alternative
ways to formulate the offering. The timing, the
market, the costs are all unknown.

If we apply decision rules and management tech-
niques that work well under conditions of relatively
high certainty to a domain in which our past experi-
ence may not really help us in predicting the path of
the emerging market/technology space for a break-
through, we will always get a *kill’ decision. The
risks and unknowns are so high that any Discounted
Cash Flow, Net Present Value, or Internal Rate of
Return projection will always have to be discounted
at such a high rate that their values will be too small
for managers to approve such projects.

Can you provide some specific examples?

We studied one project for an electronic book years
ago. The team had a combination of technologies
that, taken together, could really move the e-book
concept forward. But they could not forecast the
rate at which each of these would develop, nor could
they make any forecasts regarding sales, since the
early markets for e-books were likely going to be
markets such as health care, newspaper reporting,
and perhaps technical manuals (these were some

of the early applications they considered). Surely
nothing like Kindle was expected to be an early
application — they had to all be more specialized,
since books could not yet be easily digitized, and the
sales infrastructure did not exist.

Anyway, the technical team presented the project
idea, and their forecasts were such that they did not
meet the required hurdle rates for approval. So, their
project was rejected. The next time projects were
being presented to the funding board, the team took
the same project forward. This time, they’d altered
their assumptions in their economic models to
ensure they met the required hurdle rates and voila!
They were approved.

Of course, they had no confidence in their numbers,
either time that they presented. They simply could
not know. The future for them was unknowable. But
they did what they had to in order for their project
to get approved.

What does this say about the level of honesty

with which these discussions are conducted? Why
not simply recognize that some things are simply
unknowable, and proceed accordingly, with small

steps to learn more each time, and redirect as we
learn? These are the philosophies behind some

of the more recent project management tools for
breakthrough innovations that are being developed
and adopted.

You imply this comes from learnings by you and other
researchers. Please cite a few.

From a project management perspective, there is our
Learning Plan tool (1) and there is also Rita McGrath
and Ian MacMillan’s Discovery-Driven Planning
tool (2). In terms of evaluating project progress, we
know now that adopting a real options mentality is
a much healthier approach to high-uncertainty inno-
vation than are the conventional financial decision
tools such as Discounted Cash Flow and Net Present
Value. Real options thinking was being applied at Air
Products, Corning and DuPont during the period we
studied them.

We know that companies
need to develop a complete
management system for
major innovation

But that's just the beginning of what we're learning
regarding project management. We've also learned
an incredible amount about how companies build a
capability for breakthrough innovation that can be
sustained over time. We know that, rather than only
focusing on a new project management process, for
example, companies need to develop a complete
management system for major innovation.

This means attending to its governance, its structure
(yes, there needs to be a group of people whose
mandate is to orchestrate and implement the
breakthrough innovation agenda for the company),
talent development and career paths for individuals
who have innovation expertise, resources, appropri-
ate processes and tools, and finally, its metrics. We
call this the governance model for breakthrough
innovation.

What exactly do you mean by governance here?

Governance in this context means decision making
and oversight regarding a number of issues, includ-
ing 1) which projects in the portfolio to continue
to invest in, and which ones to back burner, 2)
composition of the project teams (which changes
frequently as the project faces new challenges and
matures), 3) location of the group in the company,
and its connection/interfaces with others involved
in innovation, and 4) clarifying roles and responsi-
bilities of staff members and leadership team of the
innovation group.

What else did you learn from your research program?

Another key learning that emerged from our work is
that a capability for breakthrough innovation really
encompasses three distinct competency sets. The
first is called Discovery: the second is called Incuba-
tion; and the third is called Acceleration. We write
about each of these in our Grabbing Lightning book.

We find that these must be managed together as a
See BREAKTHROUGH, on Page 10
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If you want more
innovation, focus on
getting people the
networks they need to drive
their best ideas forward.

Save the Date

The next CIMS Corporate
Sponsor Meeting will be
Oct. 27-29 in Raleigh,NC
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Research Applications

Bring Ideas to Market
With Innovation
Ecosystems

“Corporate innovators rely more on the trans-
formation and recombination of existing ideas
than on ‘Eureka moments’,” Andrew Hargadon
told CIMS TMR in 2004. Then an assistant
professor of technology management at the
University of California, Davis, Hargadon was
updating us on his research into the process he
dubbed “technology brokering.”

Growing out of earlier CIMS-sponsored research
on knowledge brokering, technology brokering had
recently grabbed wide attention with the publica-
tion of his 2003 book, How Breakthroughs Happen
(Harvard Business School Press). Since then, Har-
gadon has extended his research and in the process
founded both the Center for Entrepreneurship and
the Energy Efficiency Center at Davis. Both are
instruments of his desire to make companies and
universities more efficient in not only finding good
ideas but in bringing them to the marketplace. He
calls them “innovation ecosystems.”

Focus on Networks

Innovation programs like InnoCentive, NineSigma
and others are essentially marketplaces for new
ideas, Hargadon told Forbes.com (June 15). “Our
premise is that although new ideas are necessary
they are also relatively cheap. If you want more
innovation, focus on getting people the networks
they need to drive their best ideas forward.”

Hargadon’s research has demonstrated that the
innovation process hinges more on the construction
of new combinations of old ideas and new networks
that can advance those ideas.

“Looking back,” he tells CIMS TMR, “most of the
breakthroughs that we’ve come to know were in fact
put together from existing technologies and ideas.
That is, in large part, what made them successful.
Inventors like Edison didn’t have to truly invent
the light bulb. They simply had to improve on what
was existing, and combine those with technolo-
dies and business models from the gas utilities and
the telegraph industry, and put them together in a
market offering.

“If you're willing to accept that innovation is, in
many ways, a network-building process of piecing
together first the technologies, then the venture,
and then ultimately the market, and connecting
ideas with employees, and founders with investors,

customers and suppliers, then the notion of advanc-
ing innovation is actually one of enabling those
networks to be built, to come together more easily.

Hargadon observes that the university system is
very good at supporting the generation of new ideas
but less successful at supporting the networks that
are necessary to get those ideas out into the public.

“What we did with, first, the Center for Entre-
preneurship, and then more specifically with the
Energy Efficiency Center, was recognize that if we
could put together the core of the network that
scientists would need to move their ideas forward

in the first 12—18 months, then we could go a long
way in helping those scientists to realize the com-
mercial potential of their work. At the same time, we
would be connecting them with the right people and
the right institutions to help them continue through
the commercialization process.

Energy Efficiency Center

Hargadon founded UC Davis’s Enerdy Efficiency
Center (EEC) in 2006 and subsequently developed
collaborations with the major California utilities,
the public utility commission, and major customers
for energy efficiency technology like Wal-Mart and
Chevron Energy Solutions.

“We’ve created an ecosystem into which we can
introduce scientists and their ideas, and quickly
determine whether there’s potential behind them
and what partnerships they need, and introduce
them to the right people — angel investors, VCs,
enerdy entrepreneurs, foundations and the like.”

One outcome to date: A low-energy LED lamp that
UC Davis designed and EEC sponsor Chevron says
it will use inside its plants. “I think what Davis is
doing is unique in a coupleof areas, Chevron CTO
James McDonald told Fast Company (May 2009). Its
strong focus on commercialization resonates with
us from a business perspective.”

Build Your Own

Want to build your own innovation ecosystem —
around, say, Raleigh, North Carolina? The first step,
advises Hargadon, is to focus attention on designing
the network itself. “That means recognizing that
everyone who participates needs to get something
out of it — it’s not charity work. You need to recog-
nize that each of those participants — the valuable
elements of the ecosystem — are there voluntarily,
and in many cases expecting profits. What is it that
each of the elements needs, and how can you create
a network in which those needs are provided for?

“Under the right conditions, people will assemble
themselves. So we get our Rolodexes out, we iden-

See ECOSYSTEM, on Page 12

BREAKTHROUGH, from Page 8
system. For example, if a company has a strong Dis-

covery capability, but weak Incubation and Accelera-

tion capabilities, we get great ideas that don’t $o
anywhere. If a company has strong Discovery and
Acceleration capabilities, but a weak Incubation
capability (which is what we see most often in large
R&D-intensive companies), we get great ideas that
are under-leveraged commercially.

There are many combinations to consider, but the
point is that, if any one of these competencies is
weak, breakthrough innovation cannot result in a
sustained manner.

Thanks, Gina
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Research Applications

Can We Simply Switch S for P, or, Is Service
Innovation Different from Product Innovation?

“Many product companies talk about being
great service companies, but in reality not very
many are,” William A. Steenburgh, Senior VP
of Xerox Global Services, told the Oct. 2008
CIMS Sponsor Meeting. Now a new CIMS
research project suggests that Steenburgh’s
observation is likely explained by the radically
different mindset necessary for service innova-
tion.

Services actually dominate most developed econo-
mies, (e.¢., representing more than 80% of U.S.
GDP) and innovation in services has been described
as the “next frontier.” Nevertheless, few companies
appear as adept at developing new services as they
are at developing new products.

NC State professors Stephen K. Markham and
Thomas Hollmann have been investigating whether
service innovation is different, by comparing the
innovation processes and results between goods

and services firms. From data provided by the
Product Development and Management Association
(PDMA), based on a survey of managersin 416
companies across a variety of industries, they find
that the discussion of innovation is dominated by
goods-oriented research, and that a goods-based logic
is applied even when the product is a service.

“It is almost as though most firms simply replace
the NPD manual with the New Service Develop-
ment (NSD) manual by simply switching the S for
the P on every page,” says Markham, “when in
actuality service innovation is radically different
from product innovation.”

How S and P Differ

Service innovation, Markham and Hollmann
explain, has a less formalized process, uses the
established product development tools less, and is
more marketing-oriented. Service innovations are
also more team-based than in product firms, and ser-
vice innovators work more on radical innovations.

Another difference resides in the fuzzy front end of
innovation (see CIMS TMR Spring 2007 and Fall
2007) as service innovators spend more time on
the front end than their goods product counterparts.
Service innovation is staffed with more full-time
assigned project managers, and fewer part-time,
“matrixed,” individuals than product innovation.

Among the most striking findings of their research
is the difference between products and services in
the area of performance management. Markham
and Hollmann found that firms set clearer goals for
service innovation, check the performance more fre-
quently along the way, provide more rewards when
the project is completed, and check the financial
success of the result sooner and more often.

This behavior by service innovators is all the more
striking when contrasted with the lack of formality
in the service development process. Compared to
product innovators, service innovators are more ori-

ented toward the end result than toward the process
of getting there.

“It is as though service firms operate by the motto:
give them clear goals, lock them in a room, leave
them alone, then reward financial success,” says
Hollmann.

Four Striking Contrasts

The differences between goods and services innova-
tion practices manifest themselves in four striking
contrasts (see graphs below):

1. Service firms expend the most effort in the front
and final stages of innovation, while product firms
put the most effort into the middle stages.

2. Service firms stress independence of the innovat-
ing team; product firms stress formalization.

3. Service firms stress teamwork; product firms
stress tools.

4. Service firms stress skills; product firms stress
process.

Innovation Outcomes

While goods and services innovation practices

differ greatly, Markham and Hollmann found their
outcomes strikingly similar. For instance, when they
compared the percentage of surviving ideas at seven
stages of a typical stage-gate process (idea genera-
tion, idea screening, business analysis, development,
test & validation, commercialization, commercial
success), they found that services and goods were
virtually identical in the survival rates of ideas
through the full innovation cycle.

Markham and Hollmann then compared services
and products on four commonly used measures of
innovation outcome:

- Percentage of sales from new products/services.
« Percentage of profits from new products/services.

- Percentage of new products/services the firm
deems “successful,” in terms of strategic and tactical
gdoals.

- Percentage of new products/services the firm
deems “successful” in terms of profits.

They found services and products to be virtually
identical on all four of these performance measures
(see graphs, next page).

Most importantly, however, the actual time to
develop services was dramatically less than to
develop new goods:

« Radical service offerings took 54 weeks to bring
to market compared to 122 weeks for new goods
offerings.

« Incremental services took only 18 weeks to
develop while new incremental goods took 33
weeks to develop.

- Moderately innovative services took 36 weeks to
develop while goods took 71 weeks.

Moreover, these times were achieved while main-
taining the same profitability as new goods and with
the same mortality rate at each stage of develop-
ment.

Explaining the Differences

Clearly, services and goods are managed differ-
ently. Markham and Hollmann propose that the
substantial differences between service and product
innovation flow from four well-established differ-
ences between services and products: Intangibility,

See SWITCH S FOR P, on Page 12

£
o
b=
['T)
LY
)
-l
5
E Goods Formalization
<
Stages of Development Goods Services
Tools skill
Goods Services Goods Services

Innovation practices for goods and services differ in four areas: expenditure of effort,
independence, teamwork vs. tools, and skills vs. process.
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Although services and goods innovation outcomes are virtually identical on four common
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Inseparability, Perishability, and Heterogeneity.

- Intangibility is the lack of physical characteris-
tics of most services and one factor that shortens
development time as services do not need physical
mock-ups of the new product.

- Inseperability reflects the requirement for the cus-
tomer to be present during the performance of the
service and leads to the need for greater customer
involvement during development.

- Perishability describes the characteristic that
services cannot be stored, and drives the need to

minimize the impact of the development process
on current operations as revenue is lost when not
facing the customer.

- Heterogeneity results from the high variability
of inputs (e.g., people and processes) on service
production and emphasizes the importance of
customization in the design.

Next Steps

The final and possibly most intriguing finding of
their research has led Markham and Hollmann to
begin a follow-up study. They found that companies
that produce a mix of services and products out-
perform both service and product firms on the four
commonly used measures of innovation outcomes
presented above. This finding could mean that
product firms can learn from service innovation and
vice-versa, and that, if they do, the resulting innova-
tion processes and procedures raise the innovation
performance of both sectors.

Watch this space for
the study results!

Stephen K. Markham is a CIMS
Research Associate in the NC State
University College of Management,

stephen_markham@ncsu.edu;Thomas
Hollmann is an assistant professor in

NC State University College of Manage-

ment, thomas_hollmann@ncsu.edu
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tify the key players and we consider what we can

do to let them self-assemble. In North Carolina, for
instance, you've got Duke Power, which is pushing
aggressively forward on new energy technologies;
you've got Florida Power and Light close by which is
investing heavily in solar; you've got the utility com-
missions; and you've got a lot of great researchers.
Actually list those elements and ask, for each one:
‘What are they looking for? What do they want?’

Under the right conditions
people will assemble
themselves.

“You know, for example, that there’s a good investor
community there and you know they want deal flow
— they want to see the good ideas that are coming
down the line. So, if there’s a way you can create a
system or a situation in which they get exposure

to those ideas early, that will inform their decision-
making.

“You also know those investors are always looking
for manpower. And there are graduating scientists
in the energy sector who will go to work for those
companies. So you create the conditions in which
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they see value in participating. What do the inves-
tors bring? They bring a great wealth of experience.
They also bring investment capital.

“The utilities bring, obviously, a lot of clout in
terms of the decisions they make and the technolo-
dies they roll out. It certainly doesn’t hurt to have
the investors and the utilities interacting, almost
incidentally, around this program, because they
learn a lot from each other about what the other is
looking for.

“What you're really doing when you're creating
those conditions for self-assembling is trying to
understand how you can put together a set of people
who collectively bring something of value that the
others can take away.”

Networking Skills

In his entrepreneurship courses at UC Davis,
Hargadon teaches scientists, executives and entre-
preneurs the skills they need in order to identify,
build and create networks around their ideas. The
principal skill, he stresses, is the willingness to
connect. Called by sociologists “the laughing third”
or, more formally, “Tertius Gaudens,” this refers

to the person who benefits from connecting two
others. “In other words,” Hargadon explains, “the
most important skill is simply to make it possible
for others to connect and not try to sit in the middle
and get in the way.

“One of the bigdest pitfalls is attempting to control
the network rather than create the conditions and
then let it self-organize and then just hang on.”

The CIMS Connection

CIMS TMR concluded its interview by asking
Hargadon whether all of this actually began with his
CIMS-sponsored brokering research in 1996.

“Absolutely. It absolutely did, and it was a very
linear progression of recognizing that the best way
to advance innovation is to focus on building net-
works. And so, if we want to promote innovation in
the sciences, which I define as moving ideas out of
the lab and into broader use, then it becomes critical
to recognize where that network-building process
breaks down.

“For me, where it breaks down is when it has to
leave the scientific community and form new net-
works with business investors and entrepreneurs.”

You can talk with Hargadon about innovation eco-
systems at hargadon@mac.com. And read about his
earlier research in CIMS TMR Spring 2004, Spring
2001 and No.5, 1996. His original CIMS report,
“The Theory And Practice Of Technology Broker-
ing: How Design And Manufacturing Organizations
Innovate By Creating New Combinations of Existing
Knowledge,” written with Robert Sutton, is available
on http://CIMS.ncsu.edu



