Innovation for business growth
Miller, William L
Research Technology Management; Sep/Oct 2001; 44, 5; ProQuest

pg. 26

INNOVATION FOR BUSINESS GROWTH

A fourth generation of innovation management broadens the scope of innovation to
produce not just new products and processes but also candidates for new dominant
designs. Are you developing a chief innovation officer?

William L. Miller

OVERVIEW: Profitable business growth that creates
shareholder value is restricted by core barriers and gaps
in the third generation (3G) of innovation management
currently practiced by most industrial organizations.
The barriers and gaps are: (1) the basic principles of
current innovation management which limit its scope
and strategy, (2) the current organizational capability
and architecture for innovation; (3) current “best
practices” which restrict innovation, including
marketing and R&D, to what the customer perceives is
needed. Twelve new principles and practices define a 4G
management that helps overcome these limitations in
current practice.

The most important issue facing business leaders who
wish to maximize shareholder value is how to achieve
sustained profitable business growth (/). Indeed,
“managing R&D for business growth” has for several
years been at or near the top of the list of “biggest
problems facing technology leaders” in the Industrial
Research Institute’s annual poll of its members.

Bill Miller is president of 4G Innovation LLC, an Ada,
Michigan management consulting firm, and adjunct
professor at the University of Michigan Business School
where he teaches innovation management. He has over
30 years of industrial experience discovering and devel-
oping new dominant designs in many industries
including computers, network communications, indus-
trial control and office equipment. Before founding 4G
Innovation, he served as director of business applica-
tions at Intel where he managed innovation to enable the
next generation of computing. Previously, he was vice-
president of research and business development at
Steelcase. Miller is coauthor with Langdon Morris of
Fourth Generation R&D--—-Managing Knowledge, Tech-
nology and Innovation (John Wiley & Sons, New York,
1999). He has a Ph.D. from Penn State in electrical engi-
neering and a B.S.E. from Princeton. Wimnet@aol.com
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Management’s ability to generate profits has been under-
going an evolutionary change over the past 10 years,
from the so-called third generation, in which R&D
focused mainly on product and process innovation, to a
fourth generation of innovation and R&D (2). In this new
“4G” model, industry structure is presumed to be more
dynamic, and the scope of innovation management is
broadened to include not just products and processes but
business and market models that encompass the manage-
ment of knowledge, technology, and market/industry
infrastructure.

Even companies with world-class third-generation R&D
organizations like Gillette, Lucent Technologies (3) and
Xerox have recently had difficulty producing sustained
business growth because of the core barriers and gaps
inherent in 3G innovation management. These barriers
and gaps are:

e Current principles of innovation management that
limit the scope and strategy of innovation and focus
strategic planning, marketing, R&D, and investment
inside models which are the current dominant designs for
“best practices,” products and services, businesses,
industries, and markets.

o Current organizational capability and architecture for
innovation management that restricts leadership, organi-
zation, business processes, collaborative learning with
customers and other suppliers, partnerships, funding and
other resources, incentives, and cultural transformation.

e Current “best practices” of innovation management
that create the classic innovator’s dilemma (4) and
restrict innovation, including marketing and R&D, to
what the customer perceives is needed. These practices
also create a collaborative knowing—doing gap (5) that
prevents marketing and R&D in a group of suppliers
from learning effectively with customers through
iterative experience about what’s possible and mutually
valued as a new scalable, sustainable and competitive
capability and architecture targeted to becoming a new
dominant design.
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As Clayton Christensen has said, “It’s no wonder that
innovation is so difficult for established firms. They
employ highly capable people—and then set them to
work within processes and business models that doom
them to failure” (6).

To a great extent, 4G management overcomes the core
barriers and fills gaps in today’s business system by
relying on the 12 basic principles and practices outlined
in the remainder of this article.

1. A Broader Definition and Scope of Innovation Is
Required for Effective, Sustained Growth in
Business Value.

Sustained profitable growth is a primary factor in deter-
mining business valuation. With competitive markets in
developed countries becoming saturated and driven by
weak demographics, growth in business value ultimately
depends more on creating and delivering the new
customer value propositions that transform and form
new markets than on increasing market share, improving
branded product performance, reducing cycle time, or
cutting costs. Technology is an enabler, but only as part
of a business system challenged with growing through

—

innovation. To produce growth in business value, the
scope of innovation management must be broadened to
change the business system along the following nine
dimensions.

® Competitive Analysis and Strategy.—Sensing and
responding to the development of the global economy,
markets, industries, business models, and products/
services requires not just an analysis of individual com-
petitors and industry structure (7) but an analysis of the
scalable, broadened capability formed by groups of
suppliers called “galaxies” in 4G. These galaxies are
enabled by a layered architecture and build candidates
for new dominant designs attempting to “lock-in” a
market (see Figure 1). The flow of value in 4G is aggre-
gated by capability and architecture into a series of
dominant design cycles for products that feed business
cycles to an industry and then industry cycles to the
economy. (The dominant design of the economy has
evolved from agricultural and industrial to the informa-
tion age and is now entering a “bioinfotech fusion” age
exemplified by digital convergence.)

B Targeted Customer Needs.—Resolving “the innova-
tor’s dilemma” requires a new type of business process
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Figure 1.—The global economy can be visualized as a layered architecture with
product, business and industry lavers. Value flows up from the bottom layer. Dominant
design cycles occur at and transform each layer. At the product layer, technology and
knowledge create new capability which enables new applications for customers. Value
flows up from the new dominant design at the product or service layer into the business
layer, eventually changing its dominant design and, ultimately, transforming the
industry layer, as the PC transformed the computer industry. Wintel refers to the
combined architecture of the Microsoft family of Windows operating systems and Intel’s
family of Pentium microprocessors. Dell’s direct “build to order” model is part of the
horizontal architecture forming the dominant design at the business level.
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with a scope broadened through customer and supplier
trials to discover both the perceived and latent needs of
existing and new customers, as new value propositions
that can be effectively served by groups of suppliers (see
Figure 2).

B Customer and Supplier Value.—Customers and
suppliers find value in products or services as part of a
new capability for them to do or experience something
valuable. They develop this capability in the context of
an architecture, defined by the market as dominant
designs for knowledge, technology, practices, processes,
tools, business models, industry structures, and the com-
bination of industries into new supply chains. An
example is the integration of cars and information
services represented by GM’s OnStar™ as “atoms and
bits.” Cars are built from atoms and OnStar is produced
from bits contained in information services.

B /mplementation of Business Value.—The collabora-
tive knowing—doing gap in 3G suffers from the stage—
gate translation of knowledge through actionable
projects into products and services; these frequently fail
because the projects (including venturing of start-up
businesses) target the context of an old dominant design
or miss having the right value proposition enabled by an
architecture targeting a new dominant design and a new
capability from a galaxy of suppliers.

——
customers

[
| What's needed,

but hasn’t been
experienced

4G spiral business process for innovation
discovers latent needs
for customer & supplier capability

suppliers ‘\\
What’s possible, )
but hasn’t /‘I
been developed

Figure 2.—The fourth generation (4G) of
innovation management solves “the
innovator’s dilemma” with a new spiral
business process for capability and
architecture development. The principles of
knowledge and technology management are
combined to create new learning experiences
for customers and suppliers. The process
iteratively creates, tests and analyzes
experiences to fill gaps and eliminate errors.
Categories of stakeholder value are mapped
into application scenarios which are translated
into capabilities for customers and suppliers.
The capabilities are structured by an
architecture as a candidate for a dominant
design.

_ Resolving "the
innovator’s dilemma”

Pefuires a new type
of husiness process.

B Leadership of Innovation.—Effective innovation
needs new, broadened leadership; specifically,
“T-shaped” people who direct teams and occupy new
executive positions (a chief innovation officer) and
understand the business system and can direct learning
that extends functional business processes and practices
including strategic planning, business development,
venturing, corporate and funded university R&D,
marketing, operations, human resources, and finance.

B Management and Scope of R&D.—4G includes all
previous generations of R&D (Figure 3) and combines
the management of knowledge, technology and innova-
tion such that R&D becomes a T-shaped function: hori-
zontally broad in business and technical innovation and
vertically deep in understanding science and technology.
Each new generation augments rather than replaces the
previous one. The most significant changes occur in
planning, resource allocation, leadership, organization,
and processes.

B Technology in R&D.—The CTO’s scope expands to
include the development and acquisition of information
technology in order to create new dominant designs. The
CIO still runs operations and is a partner in innovation.
Information technology (IT) enables innovation that
broadens the scope of business value within and across
industries. The increased scope occurs as the conver-
gence of “atoms and bits” in many forms including
customer relationship management (CRM) and supply
chain management (SCM). With e-business, the ubiqui-
tous Internet, and low-cost, networked, sensor-based
information appliances, IT now allows innovation to
change core business models. Customers want solutions
anywhere and anytime from a supply chain that inte-
grates products and services from multiple industries.

B Collaborative R&D.—The strategy of business is
shifting from a focus on internal distinctive-core compe-
tency to leveraging that competency with external
partners to deliver solutions as a new capability for
customers.

B [nnovation in the Expanded Enterprise.—Suppliers
from different industries can partner to form a “galaxy,”
thereby increasing the scope of a new value proposition
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for a business with new capability. The galaxy uses a
supply chain with a sales and a 4G knowledge channel to
interact with customers while they are using a product
and/or a service.

GM’s OnStar in-vehicle communication system is an
example of this first principle. It increased the scope of
innovation, including the value proposition oftered and
delivered by the business (and the industry), to include
information services. The new proposition created a new
and larger industry with the potential for much higher,
sustained profit margins than the “mature” automobile
industry. OnStar is a candidate for the new dominant
design combining cars with personalized, situated infor-
mation services delivered via a 4G knowledge channel.

2. A Strategy of Targeting Dominant Design
Lifecycles Is Required for Profitable,
Sustained Growth.

The strategic rules for investment change in every
market, especially in “mature” markets, by understand-
ing that the life cycles of industries and markets are
driven by new dominant designs. Growth that was nearly
impossible to achieve in “mature” markets using 3G can
now be enabled by 4G innovation.

ottom up technology lab

Figure 3.—Each generation of R&D builds on the preceding generation and changes
planning, resource allocation, leadership, organization, and processes. The first
generation began around 1900, the second around 1950 and the third about 1985. In
4G, new funding sources such as venturing and acquisitions enable more R&D to
accelerate innovation of new dominant designs. “T-shaped” R&D is broader and
deeper. The spiral process resolves the innovator’s dilemma and broadens the R&D
capability into knowledge management, including discovering latent customer needs
through experimentation that generates and tests new experiences.

A dominant design begins as a new product or process
with a new architecture that creates new value for
customers and will eventually expand to transform
business models and entire industries. In 3G R&D, tech-
nology portfolios and roadmaps focus evolutionary
improvements on the existing dominant design.
Although portfolios help manage technology develop-
ment, the planning process still implicitly assumes that
the technologies are aggregated into the existing
dominant design. 3G marketing implicitly uses the
existing dominant design to define the context for a cus-
tomer’s needs.

Technologies, including the disruptive technologies
described by Christensen, form part of capability and are
brought to market through an architecture that should
allow an evolution or migration of a scalable capability
for customers and suppliers. If the architecture for a new
product or system combines the right mix of valued capa-
bilities and provides for the right evolution of capabili-
ties, it has a chance to become a new dominant design. In
3G, the growth of suppliers is eventually blocked by the
performance limitations in existing dominant designs.
Only the suppliers of new dominant designs will eventu-
ally survive and grow in a transformed industry.
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The concept and history of dominant designs—
thoroughly researched by Utterback (§)—applies to all
industries and follows a predictable pattern over time, as
shown in Figure 4. As architecture, dominant designs
give both customers and suppliers an evolutionary path
to more valuable, new capabilities. New capability
doesn’t necessarily mean higher levels of technology
components. For the introduction of the personal
computer, for example, the technology of an interactive
user interface was more important than the relative tech-
nology of processor speed.

3. Dominant Designs Are Defined as Layered
Architectures with 3 Parts: Product/Process
Platforms, Business Models and Industry/
Market Models.

Dominant designs are the specific combination of
product and service features, business models and
industry/market structure that customers overwhelm-
ingly prefer. Normally, dominant designs emerge out of
a period of chaos, during which many combinations are
offered. A dominant design begins as the architecture
that structures a new capability serving latent customer
needs and provides an evolutionary path for the valued
capability. New product and (knowledge) services form
the core of the new capability. But the architecture for a
dominant design needs to specify how the capability for

4th Generation R&D

DD

—

3rd, 2nd, 1st Generation R&D

suppliers is assembled to build and supply the product
and services. Therefore, it also includes rules for
building the supplier business models and assembling
these businesses into a supply chain to serve a trans-
formed market and industry. Because the dominant
design will evolve, what’s more important for business
value is being the core suppliers who control the critical
parts of the dominant design. First-mover advantage is
critical since business models and other capability such
as technology can be patented and licensed.

The dominant design evolution begins in a period of
chaotic product or process development leading to a
standard accepted by customers and suppliers that even-
tually restructures business models and the entire
industry. For example, when the PC became the new
dominant design in the computer industry, the product
model, business models and the industry architecture
changed. IBM had been vertically integrated as the
leader in mainframe computers, and the PC changed the
industry to a horizontal structure for business models.
IBM wasn’t first with the PC—Apple was the early
leader and introduced the graphic user interface on the
Maclntosh. But Wintel became the core of a galaxy with
the Microsoft Windows operating system and the Intel
Pentium microprocessor, and won the architecture for
the dominant design by offering scalable performance
for current and future generations, and by being

4th Generation R&D

Innovation

1 Platform
Innovation

New
Dominant
Design
Lock-in

Activity Level

Product
Innovation

Process
Innovation

e

Time =

Discontinuous
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Figure 4.—Industries have dominant design (DD) lifecycles and become “mature”
when the limit of value in a DD has been reached. As a new DD emerges to create new
sources of value for economic growth, the highest level of activity focuses on
determining the design. The market (customers and suppliers) experiments with
different product, business and industry models. After locking-in a DD, the main
activity shifts to determining specific platforms for the DD. With a platform established,
the activity shifts to producing generations of products with increasing value. Finally,
process innovation becomes the highest activity. Then the cycle repeats. Only those very
few suppliers that introduce or quickly adopt the dominant design will survive.
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open (horizontal) to create a larger galaxy of suppliers
but proprietary to capture sustained profits. Dell also
built a valuable, scalable business model as a PC supplier
with a build-to-order capability but had to accept lesser
profit margins.

Higher margins for suppliers are counterintuitive to
manufacturers in some industries, such as automotive
where the highest margins normally go to the integrator
at the end of the chain who adds the most value and also
controls the brand. Lower margins go to the suppliers.
But both Microsoft and Intel have great brand visibility
with the customer, govern the evolution of the architec-
ture to meet customer needs, and supply the critical pro-
prietary components where most of the value is added.
To enable the horizontal business models that form part
of the dominant design, an architectural 3G “stack” of
layers describes the PC as a product with a hardware
layer for the microprocessor at the bottom, the PC moth-
erboard and peripherals in the next higher layer, then the
operating system and user interface layers and, finally,
applications. 3G focuses on the product and/or service.

In a 4G system of “atoms and bits” such as represented
by GM’s OnStar, the architecture for the business model
splits into two dyadic “stacks” as (1) a manufacturer
supplying the sales channel for cars, and (2) an applica-
tion service provider supplying the knowledge channel,
with information delivered to the point of product use.
The 4G architectural stack for the service provider has a
product stack on the bottom (representing a device as a
car or a person with a cell phone, PC or PDA). Then it
adds a device-independent middle layer for capability
and architecture to integrate networked business models
into a galaxy of suppliers, a contextual user interface and
profile layer, and a contextual application layer. Finally,
the top layer is a value proposition describing the
industry or market. The 4G stack describes scenarios for
new value propositions for mobile users moving from car
to home to work and shopping sites.

4. Capability and Architecture Are the Building
Blocks of Value.

The composition of the market value of the businesses in
the Dow Jones Industrial Average has shifted from
mostly tangible assets (book value) in 1980 to about
75 percent intangible assets in 1997 (2). The crossover
point was 1988. Clearly, business value is being driven
by assets that include intellectual capital and that
4G defines as capability (see Figure 5).

Delivering capability to people generally means
supplying both new products and/or services and
knowledge on how to use these products and services in
their context. 4G “contextual” marketing deals with this
issue by defining an architecture for supply and person-
alized use.

r September—October 2001
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Capability has four parts: (1) people with knowledge
(explicit and tacit, individuals and groups); (2) tools such
as products and services plus all other assets; (3) technol-
ogy; (4) process and practice. Capability can be directly
mapped to new models of intellectual capital accounting.

Architecture consists of structure and design rules for
aggregating capability and for enabling the valued
evolution of capability. Dominant Design is an architec-
ture preferred by the market that “locks-in” standards
enabling new value propositions serving new needs and
the evolution of capability to serve those needs.
Suppliers of the critical dominant design components
(the “choke points”) generally enjoy the largest profit
margins.

Architecture exists for both suppliers and for customers
but is distinctly different. Supplier architecture is
outlined in the following paragraph. For customers, the
middle layer of their dominant design becomes a
Lifestyle Architecture that defines how the capabilities
of products and services get combined and applied in
their daily lives and defines their context.

Architecture (as dominant design) consists of three
layers:

1. Market and Industry Architecture.—Market dominant
designs, including:

e Supplier architecture—structure of supplier capabili-
ties as value propositions including relationships,
brands, tools, technologies and processes, infrastructure.
Supply chains including the sales and knowledge
channels.
Galaxies of suppliers as partners to create new value
propositions.

e Customer’s architecture—values, needs, structure of
capability as relationships, activities, locations, assets,
income and spending patterns, personalization, profiles,
privacy, infrastructure.

Customer segmentation models.

Categories of value.

Capabilities that map to categories of value.

e Marketplaces—physical, electronic and linkage.
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Figure 5.—Capability is a core building block of a market and business system that
represents value for both customers and suppliers; it is the combination of people (with
knowledge), tools, technology, and processes. Capability evolves with improved
knowledge, tools, technology, and processes. Products and services are tools;
delivering capability to customers (people) means delivering products and the
knowledge to use the products. To learn and apply new capability, people join groups
such as communities of practice. Effective learning depends on overlapping
communities of practice with people moving around to have dialogue and share
experiences. A marketplace overlaps customers with suppliers. Capability can be
directly mapped into financial accounting terms including both tangible and intangible
assets. Customer value propositions can be mapped into capability and structured by
architecture.

P T S S T T s L

o Industry structure—Porter’s Five Forces model (7),
competitors, customers, suppliers, substitutes.

3. Product/Service or Technology Architecture.—
Product/service and technology dominant designs,

C including:
e Distribution models. ) o
e Product and service platforms as existing and new

2. Business Architecture for suppliers.—Business
dominant designs, including:

¢ Business models (in markets) for generating value.

¢ Organization of internal and external business capabil-

dominant designs.
Hardware, software, materials, molecules, proteins,
processes.
Information systems.

o The model (generation) for R&D, marketing

ity. ) o ) ) Knowledge maps, organization of labs, partners,
Business organization, leadership roles, business suppliers.
development. Patent maps, technology roadmaps, portfolios, life-

Business process model, served markets, e-business.
Relationships with galaxy of partners.

Alliances, partnerships with suppliers and customers,
venturing.

Communities of practice, projects, teams.
Architecture of core competencies, intellectual
property.

Architecture of the installed base of products, assets.

o The model (generation) of innovation management.

cycles.

5. Markets Have a Distribution and Supply
Architecture with Two Types of Channels: Sales
and Knowledge.

Figure 6 shows both channels in a 4G market architec-
ture. Products and services are both sold through a sales
channel with distribution partners such as consultants,
agents, system integrators, value-added resellers
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Figure 6.—In 4G, the scope of the market
architecture expands to include two types of
distribution channel: sales and knowledge. On
the right side of the diagram is the Knowledge
Channel (Principle 5.) 4G innovation is defined
as new, valued capability delivered to
customers. Capability includes tools such as
new products or services sold through a sales
channel illustrated on the left side of the
diagram. The manufacturing (MFG) part of a
business model would perform order fulfillment
for products using the sales channel. Since 4G
defines capability as including knowledge, the
knowledge channel would deliver knowledge to
the customer in the form of services at points of
sale and use. The application service provider
(ASP) part of the business model operates the
knowledge channel. In 3G, innovation is
generally defined as the delivery of new
products (not capability), and the customer’s
need for knowledge such as how to effectively
use (or support) the product is unsatisfied. As
an example, GM delivers the information part
of its OnStar™ through the Knowledge
Channel to the customer using the car, and the
product part of OnStar as electronics in the car
delivered through the sales channel.

(VARs), OEMs, dealers, and distributors who manage
customers, accounts, orders, and transactions. The sales
channel is concerned about customer satisfaction with
the purchase transaction at the point of sale and the
delivery of the product and/or service. After the sale, the
knowledge channel permits a dialogue with the customer
and the delivery of services at the point of product and/or
service use. Value in the knowledge channel depends on
personalization, profiles and a situated, semantically
understood context that identifies a customer need and
delivers required knowledge. Knowledge transfers occur
using call centers and other agents.

As the economy shifts to more services, more value
flows through the knowledge channel than through the

sales channel. Business models for manufacturers
become dyadic hybrids with a manufacturing model
supplying products that flow through the sales channel
and generally an application service provider (ASP)
model supplying services that flow through the
knowledge channel. GM’s OnStar is an example of
applying the knowledge channel to change the dominant
design.

6. A New Spiral Business Process Is Required for
Capability and Architecture Development.

Customers and stakeholders, who include end users and
channel partners, need to experience a new dominant
design to appreciate the value proposition, help develop
it, and know they want it. The four-step spiral process for
capability and architecture development is shown in
Figure 7 as a 2 x 2 matrix that implements mutually
dependent double-loop learning between suppliers and
customers. The process is based on the application of the
principles of knowledge management discovered by
Ikujiro Nonaka and the principles of behavioral psychol-
ogy and learning discovered by Chris Argyris.

Beginning with step 1 in the lower-right quadrant, a
candidate architecture is described that would enable
new, valued scenarios for customers. This step combines
explicit knowledge with other explicit knowledge. Step 2
in the lower-left quadrant develops a capability for the
new architecture by building a prototype that can be
tested and used by customers in the application
scenarios. Here, customers and suppliers create new tacit
knowledge from explicit knowledge by using the
prototype in the context of the architecture.

Explicit knowledge is made tacit when it is internalized
through experience. Experience transcends descriptive
language. Explicit knowledge gets close to actual expe-
rience with storytelling and acting scenarios. Step 3, in
the upper-left quadrant, builds group tacit knowledge
from individual tacit knowledge by conducting field tests
in a shared group application. Step 4 transforms the tacit
knowledge back into explicit knowledge. The new tacit
knowledge can be captured by observation and other
methods and used to reveal latent needs.

Experience suggests the process must complete the spiral
about three times within the first year to develop an
acceptable, valuable capability and architecture that can
be sold to customers as a candidate for a dominant
design. To complete the development of a dominant
design, the spiral process should be completed each year
for another two years for a total of nine iterations, three in
the marketplace. The total time to lock-in a dominant
design using 4G appears to be about four years. First-
mover advantage applies to those using 4G.
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Figure 7.—As Principle 6, the spiral capability and architecture development process
has four steps that repeat in sequential iterations. The process forms the core of 4G
innovation management. The fuzzy front-end becomes clearer when using the new spiral
process. For instance, video records customers using prototypes, and ethnographic
analysis helps determine latent needs from customer behavior. For over 10 years,
research on software engineering has recognized the unique value of a spiral process,
and this insight is beginning to change standards. The capability maturity model

(CMM) for software engineering was developed at the Carnegie Mellon Software
Engineering Institute (SEI) and is used as a standard in many organizations. The CMM
is based on a “waterfall” or linear process, but is being changed to recommend a spiral
process when the requirements are not well known. The voice of the customer is limited

process and the experiments to be tested.

by their experience, and surveys cannot be used effectively to determine latent needs
and new dominant designs. The spiral process, in contrast, allows the customer to
experience new capabilities structured by new architectures, and then to have an
effective voice. Principles of knowledge management are used to design the spiral

7. Strategic Planning Is Extended in 4G with New
Principles, Tools and Practices.

Each business and market segment in the strategic plan
will have traditional 3G growth plans for adding value to
the current dominant design—incremental innovations
for product/process, business and market models. For
example, the plan could include product/process technol-
ogy roadmaps, portfolio analysis, competitive analysis,
and information technology for e-commerce, such as
supply chain management. But long-term growth will
depend on extending the overall strategic plan with 4G
principles that plan for a new dominant design in each
line of business; e.g., new models for product/process,
business and markets. And the plan should include indus-

trial sector convergence/fusion with information tech-
nology for e-commerce, e-products and e-services.

Another tool for planning is the matrix shown in Figure
8. For a period of time, 3G does a good job of adding
value to existing dominant designs, which includes
expanding into global markets. This is shown as the
lower-left quadrant but labeled as “growth problems”
because growth eventually slows and business value
decreases. A 4G “new methods”™ strategy can help tem-
porarily to sustain growth with existing dominant
designs by discovering and serving latent needs with new
complementary technology largely acquired externally
through such activities as partnering, licensing, acquisi-
tions, and venturing with minority equity investments.

Research - Technology Management

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyaw\w.manaraa.com



R&D Methods |
(how innovate) |

temporary /“sustaine
New (4G) growth | growth
S options |\ options
i growth 3/Gd>c?uﬂ/
old (36) problems l o\it\

Old (DD) s=p New (DD)

Bpmmapt design (what innovate)

1
|

Figure 8.—This 2 x 2 matrix is a 4G planning
tool that expands the perspective of innovation
beyond 3G methods operating inside existing
dominant designs (DDs). 4G can support
adding value to both existing and new
dominant designs. 3G eventually runs into
growth problems trying to add value to existing
DDs and cannot effectively discover and
develop new DDs.

This is shown in the upper-left quadrant. Cisco and Intel
have been leaders in this approach.

The 4G “new target” strategy of discovering and devel-
oping new dominant designs fits mainly in the quadrant
labeled “sustained growth options.” Both method and
target strategies can be combined for even more ag-
gressive “sustained growth options.” Ted Lewis
has described attempts to use both strategies at
DaimlerChrysler’s California research laboratory (9).

4G tools for strategic planning include a Strategic Cube
(Figure 9) that helps manage technology by considering
technology acquisition, lifecycle and application. The
Cube helps plan where and how to apply 3G and 4G
R&D. It has three labeled dimensions: (1) on the x-axis,
technology application in either existing markets or
emerging markets; (2) on the y-axis, technology lifecycle
as existing technology or emerging technology; and (3)
on the z-axis, technology acquisition. The surfaces are
labeled with appropriate actions.

New dominant designs could be considered at the inter-
section of existing markets and emerging technology, or
emerging markets and emerging technology. The inter-
section of existing markets, existing technology and
internal source dictates “reengineering and (3G) R&D
exit.” The intersection of emerging markets, emerging
technology and internal source says “4G R&D, latent
needs, startups and venture capital.” In other words, use
internal 4G leadership to seed ventures that create the
new dominant designs that grow as new businesses and
as partners allow the internal organization to grow.

Vince Barabba describes the strategic planning that

produced OnStar (/0). He discusses how rapid change
and the need for mass customization is shifting the
strategy of many manufacturing businesses from “make-
and-sell” to “sense-and-respond,” but maintains that the
best business designs are hybrids. “Make-and-sell” for
cars has a profit focus driven by economies of scale, and
“sense-and-respond” for OnStar has a profit focus driven
by economies of scope. Business designs (part of
dominant designs) and strategies are evaluated for
various future scenarios, and outcomes are estimated. A
design is selected for growth that is robust for many
scenarios.

8. New Value Propositions Are Created with New
Principles, Tools and Practices.

The Value Matrix shown in Figure 10 is used to build the
application scenarios needed in the first step of the spiral
process (Principle 6). The Matrix focuses attention on
market segments and invariant categories of customer
value. Existing dominant designs are plotted and
evaluated on the Matrix. New candidate dominant
designs are tested as scenarios evolving from product
applications to new business models and then to market
and industry designs.

The first step is determining the broad invariant catego-
ries of value that line the x-axis of the Value Matrix. Five
categories seem to fit many businesses: (1) health, safety
and comfort of individuals; (2) the productivity of indi-
viduals and organizations; (3) lifecycle costs of
acquiring and maintaining assets; (4) information system
integration and migration; and (5) design integrity. The
next step is determining the y-axis, which is the
migration path for the dominant design from the initial
value proposition into adjacent market segments. Each
evolution of the dominant design is a new row in the
matrix and each row has a different weighted mix of the
categories of value.

The methods used in the Value Matrix are similar to
those described by Geoffrey Moore (/7). They employ
scenario concepts such as “a day in the life of a customer
before and after the new dominant design.” Architecture
as dominant design enables what Moore terms “the
whole product” that mainstream markets demand. Part-
nerships and alliances play critical roles in building
“whole products” and those collaborative efforts are
enabled by an architecture.

The new value proposition offered by OnStar integrates
two industries. The strategy was attractive because it put
GM in a much bigger market with higher margins. The
4G strategy attached the smaller competitive global
market for vehicles (§400 billion) to the larger market for
global information services ($1.6 trillion). The strategy
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Figure 9.—The Strategic Cube helps to analyze and plan the
the intersection of emerging technology and emerging markets, the cube recommends start-ups and venture capital,
plus acquisitions, joint ventures and equity investments to assist internal R&D. 4G R&D is recommended to

acquisition, lifecycle and application of technology. At

offered a competitive advantage to GM compared to the
providers of information services because GM had an
installed base, brand identity and capability for designing
and producing smart vehicles. Further, the strategy was
attractive to GM’s dealers who would benefit from more
value-added electronics in vehicles and an increase in
volume due to a probable increase in market share.

In addition, GM would be able to get direct marketing
information from individual customers using vehicles
and be able to practice differentiated, personalized
“l-on-1" marketing without modifying the vehicle
hardware. The differentiation was enabled by a software
and services market largely governed by the economics
of increasing returns on an infrastructure platform for an

application service provider. GM with OnStar has gone
past the breakeven point and licensed Toyota and Nissan.

9. New Types of “T-shaped” Innovation Leaders
Have Greater Breadth and Depth.

Innovation has greater scope than any function such as
R&D, marketing or strategic planning. Multifunctional
teams are required to solve the complex problems in
innovation. But what kind of leader is best for these
teams?

Leaders should understand how the business system
operates to create value. The functional practices of
R&D and marketing require extensions called 4G R&D
and 4G marketing to discover and develop new dominant
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Figure 10.—The 4G Value Matrix is a planning tool for new value propositions and
new dominant designs. Invariant categories of customer value could be: (1) health,
safety and comfort of individuals; (2) economic productivity of individuals and
organizations, including time-saving; (3) lifecycle costs of assets; (4) accommodating
change with a flexibility for new technology as information system integration and
migration, and (5) emotive design integrity. In the bottom rows are the current
dominant design and served segments. In the rows above are the targeted initial
segments for the new dominant design as a product, business and industry model.
Partners are typically enlisted and operate as a “galaxy.” For GM, the bottom rows
would include just cars and trucks. The higher rows would be networked cars with
OnStar, which is a candidate for a new dominant design that initially served a niche
segment (navigation) but is evolving to include a new business model (e-GM) and new
markets like mobile commerce using information services in cars as a platform. The
shaded boxes in the matrix represent different weights of the categories of value in a
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designs as new models for products, businesses and
industries/markets. The new principles and practices of
4G have to be taught and then learned by application on
4G projects under the guidance of a 4G coach. Teaching
these 4G skills will create new types of effective growth
leaders.

4G can be taught in a manner similar to Six Sigma.
However, unlike Six Sigma, which in 3G focuses on the
expressed “voice of the customer,” 4G focuses on the
latent or unspoken voice. 4G also uses a different process
and set of functional practices.

Organizations have adopted business process models to
describe their systems. The new process of capability and
architecture is managed and applied by the T-shaped
leaders who use the new process to change the system.
T-shaped means being horizontal across the processes in

the system and vertical into the depth of their functional
specialty.

As an analogy, consider assembling a “team” of expert
musicians into an orchestra. Without composers and con-
ductors acting as the “T-shaped” leaders, the orchestra
has difficulty playing. Good candidates for a conductor
and/or a composer include those who have played in an
orchestra. Jazz is played without a dedicated conductor,
but the musicians act in turn as a combined conductor
and composer and are all T-shaped.

T-shaped leaders must understand not just the business
oftheir organization as a supplier but also the business of
their partners and customers and be able to facilitate the
mutually dependent, co-created, double-loop learning
required in the new spiral process.
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10. New 4G Innovation and Application
“Labs”/Startups Overcome Barriers, Fill Gaps,
Acquire New Funding for Innovation and
Improve Yield.

New types of “labs” are created in 4G innovation to fill
gaps between technical and market research, and
between research and customer validation. New 4G
innovation and application labs augment traditional
R&D labs and use a spiral process for capability and
architecture development. The concepts of T-shaped
leadership and the new labs are highlighted in Figure 11.

An example of a new 4G lab as an innovation lab is
Project Oxygen at MIT’s Laboratory for Computer
Science (7/2). Project Oxygen practices 4G top-down
development and user testing of a new system with big
goals, such as determining the future of computing that
yields transparent, ubiquitous, productive, inclusive,
ease-of-use for customers including users. Project
Oxygen also practices 3G bottom-up development of
technology. In a 4G lab, the system is built by developing
a new architecture that defines a new infrastructure and a
new aggregation of technology.

New "“labs” are
_ created in 46
 innovation to fill gaps

hetween technica
and market
research.

In 4G labs, the paired combination of a top-down
customer or application view and a bottom-up science or
technologist view is called dyadic development. Dyadic
development involves overlapping the communities of
practice of suppliers and customers. It involves using an
effective spiral process in the front-end of research to

New types of R&D “labs”
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Figure 11.—Here, 4G Principles 9 and 10 are shown as "“T-shaped” R&D and
marketing functions and new types 