
In the interview that accompanies this article, Raytheon’s chairman and
CEO Bill Swanson talks about passion as a prerequisite for chief learning offi-
cers. I suspect that all of my colleagues on Raytheon’s leadership team would
resonate with that, as passion is the first thing Bill looks for in any of his lead-
ers. “If you watch true leaders,” Bill says, “they’re willing to do unbelievable
things for the success of their teams or their organizations. They have a pas-
sion that people just sense.” Though that’s undoubtedly true, why is passion
important for an organization, and what does it have to do with learning?

My colleague Larry Hirschhorn points out that we often better appreci-
ate passion in its absence, such as when we encounter people who lack 
enthusiasm and fail to bring a palpable level of energy to their work. They
appear soulless, merely “going through the motions.” In his paper “Passion
and Group Life” (see Center for Applied Research, http://www.cfar.com/
campaigns/core/doc/Passion.pdf), Larry defines passion in a way that Bill
would agree with: It is “the measure of the level of meaning we accord to a
task.” As such, it is the sum of two emotions. The first is the feeling that an
activity or a goal is important, that it has meaning beyond the mere require-
ments of a job. The second emotion emanates from the feeling that person-
al fulfillment can be achieved by greater engagement with the activity or
achievement of the goal. In Larry’s words, “It is the simultaneous comple-
tion of the self and the task that gives passion its motivating force.” Passion-
ate leaders often inspire others by creating a symbolic bridge across the gap
between the current state of affairs and the end state to which we aspire,
both for our work and for our sense of self. Bridging the gap between what
is and what could be creates value for customers and shareholders. 

These principles—passion, bridging gaps, and creating value—are the
ingredients we use to build competitive advantage through learning at
Raytheon. Success hinges on how well—and how timely—we deploy our
resources to maximize efficiency and innovation, for those are the twin
prizes of strategic learning. 
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Light of the gods
Raytheon’s 80-plus-year history is a tale of
technological breakthroughs that have sig-
nificantly contributed to U.S. security and
to the defense of democracy among U.S.
allies, and to the improved quality of peo-
ple’s lives. Founded in 1922 by two former
college roommates and an MIT scientist in
Cambridge, Massachusetts, Raytheon—
derived from the Greek for “light of the
gods”—initially set out to launch the first
home refrigerator with artificial coolants.
The product flopped, with the prototype
never leaving the laboratory. Undaunted,
the founders turned to producing a new
gaseous tube that ultimately made radios
affordable and accessible to the mass mar-
ket. The radio tube became a tremendous
success in the late 1920s, and it drove the
company’s initial growth. 

Raytheon would later become known
for numerous innovations: the first com-
mercial microwave oven, miniature tubes
for hearing aids, early shipboard radar,
the first successful missile guidance sys-
tem, a space communications system,
mobile radio telephones, the first com-
bat-proven missile defense system, and
Terminal Doppler Weather Radar, to
name just a few. With 2003 sales of
US$18 billion and nearly 78,000 
employees worldwide, Raytheon is one
of the largest aerospace and defense con-
tractors in the world, serving all branches
of the U.S. military, as well as other U.S.
government agencies, NATO, and many
allied governments. Our electronics sys-
tems and products can be found in most
U.S. military airborne and seaborne plat-
forms in service and are a vital part of the
United States’ overwhelming strength in
missile defense; precision engagement;
intelligence, surveillance, and reconnais-
sance systems; and homeland security.
Our business and special-mission aircraft
company enjoys a strong reputation
throughout the world under the
Beechcraft and Hawker brands. 

Raytheon’s success over the decades is

attributable to the company’s focus on
customer needs, drive for technological
innovation, strong program management
expertise, and clear vision and priorities
established by its executive leadership,
now led by Bill Swanson. Yet, more than
anything else, who we are—our culture
and identity as a firm—is driven by a pas-
sion for the welfare and mission success of
our primary end customers: the men and
women in uniform. In his interview, Bill
talks about meeting an F-15 driver who
told him that one of our products saved
his life. It’s not unusual for customers vis-
iting a Raytheon facility to thank employ-
ees personally for making a product that
either saved lives or contributed to the
success of a mission. It’s pretty emotional
stuff and, in a profound way, reminds us
that we’re part of a much larger project
that began in colonial New England more
than 225 years ago.

Learning quickly
In the mid-1990s, the aerospace and 
defense industry underwent one of the
largest consolidations in U.S. history. To
position itself as an industry leader,
Raytheon grew quickly through a series
of acquisitions and mergers. By the late
1990s, the employee base included once-
fierce competitors now faced with the
challenges of working together as “one
company.” We needed a culture for the
“new Raytheon” that would generate
synergies among the recently combined
businesses and thus create value for cus-
tomers and shareholders beyond the
mere sum of the individual parts. 

Our approach to learning quickly 
became central to our strategy for value
creation. Through Raytheon Learning,
the way we are organized to learn, and to
create and move knowledge, has several
unconventional features born of the prin-
ciples noted earlier: passion, bridging
gaps, and creating value. We are orga-
nized not just to behave as if we are a busi-
ness; we are a business. In his interview,

Bill Swanson mentions that my organiza-
tion is an expense for the work we do 
internally. He also points out that we’re in
the learning outsourcing business, which
we do globally on a large scale through
Raytheon Professional Services LLC.
Competing in the marketplace gives us an
edge—a sense of customer focus—that I
don’t believe we would have if we were
only an internal resource. 

In addition, we are organized to lever-
age learning across the entire value chain.
I’m the vice president of the supply
chain, as well as the chief learning officer.
That makes it easier for me and my orga-
nization to drive learning across all of the
organizations that participate in adding
value to our customers. 

Last, we are extremely activist. We
bring knowledge to where it’s needed and
get directly involved in turning it into
value. Because I also have responsibility
for Raytheon Six Sigma, my organization
is constantly working alongside our busi-
nesses to create value for customers. The
mission of Raytheon Learning goes far
beyond “teaching.”

Behaving as one company means, first
and foremost, that the know-how exist-
ing in one part of the company can be
brought to bear on an opportunity aris-
ing in any part of the company. The
means by which large, multibusiness
firms coordinate their resources, includ-
ing knowledge, across their business
units is one of the cornerstones of con-
temporary strategy. Pinpointing relevant
knowledge and rapidly moving it to
where it’s needed are the essence of a
learning organization and require the fol-
lowing kinds of learning skills:
● Selecting—the ability to locate valu-
able knowledge wherever it may exist in
the organization (or its environment)
● Targeting—the ability to match
knowledge to organizational needs, 
particularly needs rooted in customer 
requirements
● Mobilizing—the ability to deploy



knowledge, with speed and agility, to cre-
ate customer value.

Note the distinction between organi-
zational learning defined in this way and
“training.” Organizations are said to
learn when they encode lessons based on
experience in “routines”—the conven-
tions, processes, procedures, formal rules,
and informal norms that, collectively, we
often refer to as “culture” (see “Organiza-
tional Learning” by Barbara Levitt and
James G. March in American Review of
Sociology, 1998, vol. 14). “Training” is all
about investing in the skills of individu-
als. Organizational learning and training
are distinct, but interdependent. Organi-
zations learn from their members as indi-
vidual knowledge becomes embedded in
routines. Individuals, in turn, are social-
ized by the organizational systems in
which they participate. 

After the consolidation, we needed to
become a learning organization that
could quickly take advantage of the capa-
bilities of the entire company. Any effort
to merely improve incrementally wouldn’t
have produced the “one company” syner-
gy that the shareholders expected. The 
big play would come in the form of 
Six Sigma.

Formidable capability 
The inception of Six Sigma at Raytheon
is a story of how a company can take 
advantage of the deep knowledge that 
often exists within isolated pockets of a
large organization. Raytheon had an 
active group of Master Black Belts who
had earlier received Six Sigma training
through the sponsorship of their legacy
companies. Most of these individuals had
spent much of their careers on the front
lines of industrial improvement. They
had been part of the evolution of 
approaches to quality management from
early experiments with quality circles and
total quality management to traditional
Six Sigma with its emphasis on defect 
reduction. Some had been students of

renowned quality gurus such as Deming,
Juran, and Crosby. Others had been
trained in the techniques of Toyota’s 
fabled lean production system and relat-
ed approaches such as synchronous man-
ufacturing and demand-flow systems.
These Master Black Belts were deep, for-
midable talent but widely dispersed. 

The very first time we brought the 
senior Six Sigma players together, we
committed to an “open architecture”
philosophy. We would never fall into the
dual trap experienced by many well-
intentioned improvement initiatives: the
tendency for practitioners to become so
enthralled with their methodology that
they lose sight of the true objective—
value creation—and that they become
cult-like and closed to new ideas. Today,
a stylized umbrella positioned over the
characters “R6σ” is the symbol of our
trademarked Raytheon Six Sigma brand.
It symbolized our pledge to be inclusive
with respect to the tools, approaches, and
ideas that comprise Raytheon Six Sigma. 

Formally, Raytheon Six Sigma is 
defined as “the knowledge-based process
for transforming Raytheon’s culture to
maximize customer value and grow the
business.” The focus is on the identifica-
tion and execution of projects that deliver
clear, measurable value to our customers.
The process for defining and delivering
value through a Six Sigma process consists
of the six steps in the figure.

The principle difference between our
approach and traditional Six Sigma 
can be seen in the first step. Six Sigma
typically begins by defining “critical to
quality” elements, followed by measure-
ment and analysis of the root causes of
variability. In Raytheon Six Sigma, we 
begin with a visualization process 
designed to create an image of what per-
fection would look like (or as close to per-
fection as a team can imagine). That kind
of visualizing often “breaks the frame” of
how an organization has been thinking
about a situation and opens a project
team to new possibilities. It also establish-
es one pole in the force field associated
with passion. The image of a highly desir-
able future state is later juxtaposed to the
current state in the “characterize” step,
creating a tangible gap. The distance 
between what we believe could be and
what currently exists sets up a tension that
is the source of genuine passion.

As a Six Sigma team embarks on a
journey to close the gap by achieving its
desired future state, with clear measures
of progress, it begins to experience the
motivating power that comes from being
in a position to attain a valued goal. In
this way, Raytheon Six Sigma is a tem-
plate for embedding passion in the learn-
ing process as numerous project teams
first establish and then traverse the
breach between today’s reality and 
tomorrow’s promise.

Since launching Raytheon Six Sigma,
the company has completed more than
2500 projects touching all parts of the
company, many of which involve cus-
tomers and suppliers directly in the
process. We’ve also developed more than
1 percent of the employee population as
“Experts,” trained more than 1200 
senior-level leaders and over 7000 man-
agers in the basics of Raytheon Six Sig-
ma, and qualified more than 20 percent
of the employee population as “Special-
ists.” We use the term “Experts” for 
the role known as Black Belt in Six 
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Sigma. These Experts are trained to lead
complex projects and to train and men-
tor Specialists and other employees. 
Expert training involves a blend of 
instructor-based classroom training and
e-learning, and a considerable amount of
project-based coaching by practicing 
Experts and Master Experts (roughly
analogous to Master Black Belts). Experts
typically serve in the role fulltime for two
years. They’re expected to become certi-
fied through a rigorous process that 
includes a 360 assessment and a defense
of their project work before a board of 
executives and practicing Raytheon Six
Sigma Experts. Specialists are equivalent
to Green Belts in traditional Six Sigma.
Upon demonstrating the competency 
required to lead a Six Sigma project, one
can become a Qualified Raytheon Six
Sigma Specialist. Raytheon Six Sigma
training and project work have also creat-
ed numerous opportunities for building
cross-company networks that form the
channels for subsequent knowledge
transfer and collaboration.

Raytheon has achieved a considerable
return-on-investment in the develop-
ment of its Experts. To date, the average
gross financial benefit contributed by an
Expert is $1.1 million per year. Recently,
we upgraded our Expert development
process and targeted an average annual
benefit per Expert of $2 million.  

Knowledge creation and transfer
Most of Raytheon’s legacy companies
had learning organizations that were
nominally brought together during 
the consolidation as Raytheon Learning
Institute, or RLI. During its first couple
of years, RLI reported into one of Ray-
theon’s businesses and focused on coordi-
nating and integrating the learning
resources that were distributed across the
company. In 1999, the structure was
changed to reflect the fact that learning
had become an enterprise capability, and
RLI became part of Raytheon’s corporate

center, reporting to me as Raytheon’s first
chief learning officer.

My most immediate top priority as
CLO was the alignment of RLI with
Raytheon’s operating system. Like many
large multibusiness companies, we’d initi-
ated an annual cycle of core governance
processes consisting of the HR Review, the
Strategic Dialogues, and the Annual Op-
erating Plan. The HR Review addresses all
aspects of our human capital, including
succession planning and organizational
and individual development plans. The
Strategic Dialogues deal with the competi-
tive strategies of each of our businesses, as
well as the mix and alignment of enter-
prise resources to support those strategies.
The Annual Operating Plan defines the 
financial and operational objectives for
each business and the overall company for
the coming year. My job was to ensure
that RLI had programs in place to provide
or develop the capabilities needed to sup-
port the strategy, along with the infra-
structure and processes necessary to link
every Raytheon employee to the learning
resources they would need to execute their
individual development plans.

The first step was to organize RLI
around the key learning capabilities men-
tioned earlier: selecting the critical knowl-
edge needed to support the strategy,
targeting knowledge for customer value,
and mobilizing our resources to respond
to specific opportunities with speed and
efficiency. After recruiting a leadership
team drawn from across the company
(and, in one key area, from academia) and
from numerous functions (those with a
learning background were in the minori-
ty), we set out to create a set of institutes
that would serve as the focal points for
knowledge creation and transfer in the key
capability areas considered strategic for
Raytheon. Our institutes are based on rec-
ognized “fields” containing a body of the-
ory and practice that we believe can
generate competitive edge for Raytheon.
In cases in which there exists an enterprise-

wide function that has responsibility for
the field within Raytheon, RLI works
with the function—typically through an
enterprise council that is responsible for
the coordination of functional initiatives
and best practices across the company.
Collaboration between the institutes and
councils helps ensure that curricula meet
business needs, while reducing the cycle
time for curriculum development.

The institutes are responsible for the
following categories of deliverables, and
each institute leader is measured accord-
ing to how effectively she or he supplies
these deliverables to the businesses: 
● Knowledge—locating, capturing, cre-
ating, and packaging the knowledge (ex-
plicit and tacit) that drives value creation
● Human capital—creating processes to
effectively and efficiently transfer knowl-
edge to Raytheon employees, customers,
and suppliers
● Social capital—creating opportunities
for bridging gaps in the social network
that links employees across Raytheon,
where that bridging creates value through
knowledge sharing. 

RLI comprises these five institutes: 
Raytheon Six Sigma Institute was
launched in 1999, to design and deploy
the curriculum to prepare Raytheon Six
Sigma Experts, Specialists, and Master
Experts, as well as to educate leaders, 
employees, customers, and suppliers in
the tools and techniques of Raytheon’s
unique brand of Six Sigma. This institute
designs and leads Six Sigma interventions
that have enterprise-wide implications,
including initiatives that directly involve
key customers and suppliers. 
Engineering Institute is the primary vehi-
cle for knowledge transfer among the
more than 30,000 professionals engaged
in engineering activities across the com-
pany. The institute provides common
curricula across the company in all engi-
neering disciplines and monitors the
learning maturity of each of our engi-
neering organizations. The current focus
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of the Engineering Institute is on
strengthening our systems-engineering
capability, which is critical to Raytheon’s
strategy to provide broad mission systems
integration solutions to our customers.
Each of Raytheon’s businesses manages
complex, highly technical, long-cycle
programs that support U.S. security pri-
orities, with more than 7000 active pro-
grams across the company. 
Program Leadership Institute is responsi-
ble for the design and delivery of a com-
prehensive curriculum designed to
prepare employees for roles in program
management. The institute is closely
aligned with the enterprise Program
Leadership Council and is engaged with
that council, as well as other groups, 
to diagnose the root causes of problems
that affect program performance—and
promote preventive measures through
individual training and ensuring that
lessons are incorporated into program
management practices.  

Established in 2002, the Customer

and Supply Chain Institute reflects our
commitment to value creation across the
entire value chain. Knowledge is the pri-
mary engine of value creation at any stage
in the product and service delivery
process. To the extent that a firm can
move knowledge across the entire value
chain, with minimal constraint or decay
due to organizational boundaries, it will
derive benefits from all of the capabilities
that exist anywhere in the chain. This in-
stitute is crucial to Bill Swanson’s strategy
for differentiating Raytheon by becoming
the most customer-focused firm in the 
industry. It designs programs to deepen
customer intimacy in order for Raytheon
employees and our suppliers to be able to
“walk in their customers’ shoes”—much
like the way the internationally acclaimed
design firm IDEO develops innovative
solutions through the intense observation
of end users (see The Art of Innovation by
Tom Kelly, Doubleday, 2001). Ray-
theon’s Customer and Supply Chain 

Institute constantly looks for opportuni-
ties for our employees to work alongside
our customers and return with insights
from the experience. This institute also
has the lead for delivering selected RLI
programs to key Raytheon suppliers.

Arguably, leadership is the most stud-
ied and written-about topic in the field of
management and organization. Most
firms approach the task of leadership 
development through a combination of
challenging assignments in conjunction
with an educational program designed to
transmit basic leadership skills with a
healthy dose of what are considered to be
the core “values” of a firm. Raytheon’s
Leadership Institute does those things,
with a focus on the social environment in
which a contemporary leader must learn
to operate. 

When we created the Leadership Insti-
tute, we started with the assumption that
the limiting factor to the exercise of effec-
tive leadership in large, multibusiness
firms was not explicit knowledge about
contemporary management practices, but
tacit knowledge about how to exercise co-
ordination across organizational bound-
aries (both within and beyond the firm).
Raytheon had come to recognize the limi-
tations of traditional hierarchical struc-
tures, in terms of the transaction costs
these structures exact and the propensity
for hierarchical organizations to become
silos that inhibit the exploitation of syner-
gies across groups. Raytheon has eliminat-
ed a number of organizational layers and
restructured into broader, flatter units.
Though such organizational structures
impose fewer constraints, they require
positive leadership to ensure that organiza-
tions make the shift from hierarchical to
coordinated control. If contemporary
strategy is about leveraging a firm’s re-
sources, especially its knowledge, then
strategic leadership is all about creating the
conditions within which investments in,
and allocations of, those resources 
create maximum value.

In that context, the social capital of
leaders—the relationships that link them
to, or distance them from, others in and
outside the organization—become criti-
cal variables in leadership success. Often
what a leader knows (her or his human
capital) is secondary to the web of rela-
tionships in which the leader participates
when it comes to early access of valuable
information or the means to influence
others over whom he or she has no for-
mal control. Given the impact of net-
work dynamics in modern firms, I
recruited a leading scholar of social net-
works and strategy to set up and lead
Raytheon’s Leadership Institute. Ron
Burt, professor of sociology and strategy
at the University of Chicago’s Graduate
School of Business, became vice presi-
dent of strategic leadership in 2000. In
his article “The Social Capital of Struc-
tural Holes,” Ron describes social capital
as “the contextual complement to 
human capital. The social capital
metaphor is that the people who do bet-
ter are somehow better connected. 
Certain people or certain groups are con-
nected to certain others—trusting cer-
tain others, obligated to support certain
others, dependent on exchange with cer-
tain others. Holding a certain position in
the structure of these exchanges can be an
asset in its own right.” (See New 
Directions of Economic Sociology by Mauro
F. Guillen, Randall Collins, Paula Eng-
land, and Marshall Meyer, Russell Sage
Foundation, 2002.)

Leadership Institute programs are 
anchored at the most basic transition
points of a leader’s career, the crossroads
at which the demands on a leader signifi-
cantly shift. These are the transition
● from individual contributor to team
leader
● from team leader to strategic thinking
about the value a leader adds in the
broader organization and market
● to leading other leaders and coordi-
nating value across a broad canvas. 
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Within these programs, leaders are
taught strategies for creating and leverag-
ing social capital, including how to take
advantage of informal processes, such as
gossip, to shape reputations that can aug-
ment their ability to influence others.
They also learn techniques for systemati-
cally analyzing patterns of connectivity
within the company and between units
of the company and our customers and
suppliers. The result is leaders who are
better prepared before, rather than after,
job demands shift—which means they
add greater value and enjoy higher
morale for themselves and their teams.

Totality of learning assets
We use the term “Raytheon Learning” 
to refer to the totality of learning assets
that exist within Raytheon. In addition
to RLI, which focuses on Raytheon 
employees, customers, and suppliers,
Raytheon Learning includes a limited lia-
bility company, Raytheon Professional
Services. RPS operates in the commercial
marketplace providing a full range of
learning outsourcing services to cus-
tomers in a wide variety of industries.
While RLI and RPS have independent
organizational roles and identities, they
operate as a single, seamless organization
in which lessons learned in the service of
external customers are quickly brought 
to bear on internal opportunities as 
appropriate. At the same time, processes
and curricula developed for internal pur-
poses are made available to customers
where and when they can add value. The
fact that learning is both a commercial
business and a player in Raytheon’s strat-
egy makes Raytheon Learning unique
within the training industry.

The roots of RPS can be traced back
through several of Raytheon’s legacy
companies to the 1930s, and the initial
development of training simulators and
early programs to design and operate 
“pilot schoolhouses” for the U.S. mili-
tary. RPS has accumulated more than 70

years of experience
in providing learn-
ing solutions to gov-
ernment customers.
In the early 1990s,
RPS began per-
forming end-to-end
learning services in
the commercial are-
na—primarily in au-
tomotive, financial
services, transpor-
tation, and high-
tech industries. RPS
brings together di-
verse, multidisciplinary teams with back-
grounds in such disciplines as systems
engineering, organizational psychology,
physics, education, process and software
engineering, mathematics, anthropology,
instructional systems design, and law to
create customized, integrated solutions
that measurably improve the business
performance of our customers. RPS 
delivers learning solutions to customers
in more than 50 countries on six 
continents. 

Most of our customers are global firms
with widely dispersed workforces. They
operate in highly competitive industries
where having an edge in knowledge can
determine market leadership. The scope
of our commercial programs varies from
project-based out-tasking of a specific
learning activity to the comprehensive
outsourcing of all learning processes and
systems. Our two largest programs, cur-
rently valued at nearly $1 billion and serv-
ing a single global customer, are among
the largest-ever learning outsourcing
awards in the commercial sector.

The lifeblood of innovation
All of Raytheon’s learning programs share
a common, simple architecture defined
by the contrast between two orthogonal
approaches for framing learning within
an organization. A handy image for the
first frame is the traditional learning

curve. (For a comprehensive review of
the literature on learning curves, see Or-
ganizational Learning by Linda Argote,
Kluver Academic Publishers, 1999.) In
the early 20th century, psychologists
coined the term learning curve to describe
their discovery that the time required to
perform a task and the number of errors
made declined at a decreasing rate with
increasing experience with the task. One
of the earliest studies was on typing profi-
ciency. Later, the same phenomenon was
found to hold for manufacturing output
in the aircraft industry. Studies of the
semiconductor industry conducted in
the 1960s found evidence for a 20 per-
cent reduction in cost with each dou-
bling of volume. The amount of
efficiency gained with each doubling of
cumulative output, expressed as a per-
centage of its former value, came to be
known as “progress ratios” and is still
commonly used as a measure of learning
rates, as illustrated in the figure.

No single image captures the power of
the learning curve as a frame for organiza-
tional learning as does the story of the pro-
duction of Liberty ships in the United
States during WWII. The first Liberty ship,
the Patrick Henry, was launched on Sep-
tember 7, 1941, and took approximately
230 days to build. Slightly more than a year
later, the Robert G. Peary was launched after
four days and 15 and one-half hours. Over

58  TDSeptember 2004    

Raytheon  Learn ing



the course of producing more than
2700 Liberty ships, the average
number of labor hours required to
build a ship decreased by 45 per-
cent and the average time to com-
pletion shrunk by 75 percent. 

The learning curve is about
transmitting knowledge—which
is often tacit and difficult to artic-
ulate—to others. It is best done in
groups that are collocated and
highly cohesive. Collocation and
cohesion encourage dense 
interpersonal ties that lead to fre-
quent, highly textured conversa-
tions through which employees
can access each other’s tacit knowledge.
Cohesion also facilitates trust within a
team based on the reputation of its mem-
bers. Team members develop a sense of
commitment to each other and to the
task, driving alignment and productivity. 

Variation is the enemy of learning
curves. Whatever its sources, variation
makes it difficult to capture knowledge
and gain and apply wisdom that would
otherwise come from accumulated expe-
rience. This is why the quality movement
has historically made controlling vari-
ability a key priority and why traditional
Six Sigma has been focused on statistical
tools for analyzing and eliminating the
root causes of variation.

In contrast to efficiency fueled by
team cohesion, the second frame of our
basic learning architecture is about inno-
vation fueled by diversity. The image we
often use for this second frame is the
ubiquitous “bridge and cluster” structure
of social networks. Individuals, as well as
social units of all sizes, tend to group to-
gether in cliques, in which members with
similar characteristics and interests devel-
op close ties with each other. The cliques
are separated by “white spaces,” or what
Ron Burt calls “structural holes” in his
book Structural Holes (Harvard Universi-
ty Press, 1992). The figure illustrates a
small bridge and cluster network.

Consider the two hypothetical man-
agers in the figure, James and Robert.
James has developed rich, dense social
ties with colleagues and staff. He has
fashioned a cohesive team around him, a
situation ideally suited for rapid diffu-
sion of knowledge among team members 
because the ties that hold the group 
together are highly redundant. The peo-
ple in James’s orbit have a lot of conversa-
tions through which the same kinds of
information are shared. 

Robert has shaped a very different 
social environment. Though he has some
strong ties to people in his own organiza-
tion, those ties tend to be with people
who sit in different cliques. Much less 
redundancy exists among Robert’s ties
within his own organization. He has also
cultivated relationships with people from
very different organizations. In one case,
he provides the only link between his 
organization and another group. Robert
is an entrepreneur, someone who stands
between different worlds and makes con-
nections that create value. The history of
innovation in any field is rife with stories
about how people like Robert cause ideas
to collide which, in turn, produces amaz-
ing outcomes. One of my favorites is
how Akio Morita, one of the founders 
of Sony and a profoundly curious man
who enjoyed visiting the engineers in his

various labs, decided it would be
worthwhile to have a meeting be-
tween a team pushing the limits
of technology for the miniatur-
ization of stereo cassette players
and a separate group working on
new technologies for headsets.
The result: the Sony Walkman,
which created a vast new market
that revolutionized the relation-
ship between mobility and music
for millions of consumers. 

Variation is the lifeblood of in-
novation. Variation emanates
from exposure to diversity, from
encounters with the “strange and

different,” from what is outside the zone
of the familiar. People like Robert and
Morita put themselves at risk of encoun-
tering variation and, therefore, are pro-
portionately more likely than people like
James to have the Eureka! experience that
sets off mental alarms signaling, “Wow, I
can do something with this!” 

In his article “Structural Holes and
Good Ideas” (American Journal of Sociolo-
gy, 2004), Ron Burt describes a strong 
association between the production of
independently validated good ideas and
network structures like Robert’s. Ron’s
work suggests that innovation may be
less a product of the heroic work of
uniquely gifted individuals than a func-
tion of an “import-export” business run
by network entrepreneurs “who have ear-
ly access to diverse, often-contradictory
information and interpretations that give
them a competitive advantage in seeing
and developing good ideas.” Ron’s data
also shows that people with entrepre-
neurial social networks do better in terms
of such outcomes as performance re-
views, salary increases, and promotions.
As Bill points out in his interview, diver-
sity is the morally right thing to do.
When you show that it makes a tangible
difference in a firm’s ability to innovate
—and an individual’s ability to profit
from his or her efforts—that creates a
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compelling story, especially when you
can tell the story with hard data. 

The paradox of variation is that it can
be both muse and devil, Dr. Jekyll and Mr.
Hyde, depending on one’s perspective. All
organizations need to strike a balance be-
tween learning how to drive out variation
where it negatively impacts cost and per-
formance, and embrace it where it stimu-
lates innovation. As Jim March 
has pointed out in “Exploration and 
Exploitation in Organizational Learning”
(Organizational Science, 1991, vol. 2), 
organizations are predisposed to favor
what he calls the “exploitation” of what we
know versus the “exploration” of what we
don’t know. The benefits derived from 
accelerating progress down known learn-
ing curves are relatively certain compared
to the benefits that may accrue from the
exploration of new knowledge through 
experimentation, play, discovery, and 
innovation. Because learning to be more
efficient (exploitation) and learning to be
more innovative (exploration) compete
for scarce resources, it’s easy for an organi-
zation to fall into the trap of over-invest-
ing in the kinds of learning that drive
efficiency. Though that’s very attractive in
the short term, it can be disastrous in the
long term in declining growth and vitality. 

Leadership and learning poetry
Bill misses no opportunity to impress 
upon Raytheon’s employees that cus-
tomer focus creates customer success,
that customer success drives growth, and
that growth creates shareholder value.
The key is customer focus, being open to
new information and to learning from
exposure to diverse ideas and frames 
of reference. This focus on the customer
helps strike a healthy balance between in-
vesting in learning to become more effi-
cient and investing in learning to become
more innovative.

For example, over the past year we’ve
worked to make the Raytheon Six Sigma
tool kit as “heavy” on the side that holds

the innovation and variation-seeking tools
as it is on the side that holds the efficiency
and variation-reduction tools. Our cur-
riculum, which initially had been more
like traditional Six Sigma in its emphasis
on efficiency and “fixing things,” has be-
come  more populated with approaches for
how to “grow things.” We recently had a
Raytheon Six Sigma project in which we
worked with a customer to enhance the
probability that U.S. Congress will appro-
priate funds for a program that this cus-
tomer considers to be very important. It’s a
competitive program. Though we think
we have a good chance of winning it,
whether we do we know it’s what our cus-
tomer needs, and helping our customer se-
cure funding, regardless of who wins, is an
illustration of customer focus.

One way we are not trying to strike a
balance between efficiency and innova-
tion is to specialize by creating a division
of labor such that people are earmarked
for career paths as either “trappers” or
“skinners.” In contrast, consistent with
Bill’s commitment to developing a strong
leadership pipeline, over the past year 
he has moved some very senior people
from operations roles into business devel-
opment roles and vice versa. Similarly, 
we have more engineers moving from 
design roles to production roles, and the
other way around. Now we understand
that rotating people into different jobs 
is one of the most powerful ways to cre-
ate and transmit knowledge, particularly 
tacit knowledge. 

We want our leaders to be able to work
both sides of the learning equation—to be
as comfortable with learning for innovation
as they are with learning for execution and,
perhaps more important, to have the wis-
dom to know when to emphasize which.

There’s a time to teach people the
“right way” to do things and a time to
teach people how to be open to discovery.
In firms, as well as in schools, it’s often
easier to do the first. Billy Collins, a for-
mer Poet Laureate of the United States,

makes that vividly clear in his short poem,
“Introduction to Poetry” (Sailing Around
the Room, Random House, 2002):

I ask them to take a poem
and hold it up to the light
like a color slide
or press an ear against its hive.

I say drop a mouse into a poem
and watch him probe his way out,
or walk inside the poem’s room
and feel the walls for a light switch.

I want them to water ski
across the surface of a poem
waving at the author’s name on the shore.

But all they want to do 
is tie the poem to a chair with rope
And torture a confession out of it.

They begin beating it with a hose
to find out what it really means.

We don’t teach poetry in our leader-
ship programs, but we try to teach some
of the things that poetry and leadership
have in common. One of those things is
passion for the truth. Dogmatism—the
kind of narrow thinking that’s often visit-
ed upon those who live in closed groups
—suffocates a passion for the truth as
readily as a beating with a hose. 

In our senior leadership programs, 
we emphasize the value that leaders cre-
ate when they ensure that diverse ideas
are present in their meetings and when
they stimulate vigorous debate between 
at least two alternatives prior to making 
a decision. It’s in the juxtaposition of 
alternatives, and the arguments made 
to support them, that wisdom is often
discovered. TD

Don Ronchi is vice president, Raytheon Six
Sigma and Supply Chain, and chief learning 
officer at Raytheon Company.
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