
Burgelman et al: Strategic 
Management of 
Technology and 
Innovation, 4/e

IV. Enactment of Tech. 
Strategy—Creating & 
Implementing A 
Development Strateg

Reading IV−5: Creating 
Project Plans to Focus 
Product Development

© The McGraw−Hill 
Companies, 2004

SECTION TWO: BUILDING COMPETENCES/CAPABILITIES THROUGH NEW PRODUCT DEVELOPMENT 1051

if they succeeded. The risk was not so much financial,
though a million DM in molds and two years in develop-
ment costs would not be insignificant. Should they go
ahead without trial tooling, take three months for the trial
test, rethink their positioning with a more expensive plas-

APPENDIX: IDENTIFICATION AND PRONUNCIATION GLOSSARY

Friedhelm Bau [Freedhelm Bow, as in “now”] Manager, Machine Tools

Max Braun [Brown] Founder, Braun AG

Artur and Erwin Braun Sons and heirs of Max

Hans-Jürgen Dittombée Manager, Industrial Engineering

Fritz Eichler [Ei as in Einstein] Former director of design; member, board of directors

Gilbert Greaves Business director, Household Products

Peter Hexner Director of R&D

Albrecht Jestädt [Ahlbrecht Ye-shtet] Mechanical engineer

Hartwig Kahlcke [Hartvig Kahl-keh] Industrial designer, Household Products

Krups [Kroops] Major German home appliance firm

Marktheidenfeld [Markt-haydn-felt] Plant where KF 40 will be manufactured

Gunter Oppermann [Goonter Operman as in “open”] Manager, R&D Household Products

Dieter Rams [Deeter Rahms] Director of Design

Rowenta [Roventa] Major German home appliance firm

Hartmut Stroth [Hartmoot Strote] Director of Communications

Thomas H. Thomsen Director of Technical Operations

Werner Utsch [Verner Ootsh] Quality engineer, Household Products

Lorne Waxlax Chairman, Braun AG

Bernard Wild [Bearnard Vealt] Plant manager, Marktheidenfeld

R E A D I N G  I V - 5

Creating Project Plans to Focus
Product Development

Steven C. Wheelwright and Kim B. Clark

The long-term competitiveness of any manufacturing
company depends ultimately on the success of its prod-
uct development capabilities. New product development
holds hope for improving market position and financial

performance, creating new industry standards and new
niche markets, and even renewing the organization. Yet
few development projects fully deliver on their early
promises. The fact is, much can and does go wrong dur-
ing development. In some instances, poor leadership or
the absence of essential skills is to blame. But often prob-
lems arise from the way companies approach the devel-
opment process. They lack what we call an “aggregate
project plan.”

Consider the case of a large scientific instruments
company we will call PreQuip. In mid-1989, senior man-
agement became alarmed about a rash of late product de-
velopment projects. For some months, the development
budget had been rising even as the number of completed
projects declined. And many of the projects in the devel-
opment pipeline no longer seemed to reflect the needs of

Source: Reprinted by permission of Harvard Business Review, March–
April 1992. Copyright © 1992 by The President and Fellows of Har-
vard College; all rights reserved.

tic, or walk away from the project? What risks were they
willing to take and how far should they go before modi-
fying the business strategy? Waxlax intended to take his
time in listening to all points of view.
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the market. Management was especially troubled be-
cause it had believed its annual business plan provided
the guidance that the marketing and engineering depart-
ments needed to generate and schedule projects.

To get to the root of the problem, the chief executive
first asked senior managers to compile a list of all the cur-
rent development projects. They discovered that 30 proj-
ects were under way—far more than anticipated, and,
they suspected, far more than the organization could sup-
port. Further analysis revealed that the company had two
to three times more development work than it was ca-
pable of completing over its three-year development
planning horizon. (See Exhibit 1.)

With such a strain on resources, delays were in-
evitable. When a project ran into trouble, engineers from
other projects were reassigned or, more commonly,
asked to add the crisis project to their already long list of
active projects. The more projects they added, the more
their productivity dropped. The reshuffling caused delays
in other projects, and the effects cascaded. Furthermore,
as deadlines slipped and development costs rose, project
managers faced pressure to cut corners and compromise
quality just to keep their projects moving forward.

The senior management team also discovered that the
majority of PreQuip’s development resources—prima-
rily engineers and support staff—was not focused on 
the projects most critical to the business. When ques-

tioned, project leaders admitted that the strategic ob-
jectives outlined in the annual business plan had little
bearing on project selection. Instead, they chose projects 
because engineers found the technical problems chal-
lenging or because customers or the marketing depart-
ment requested them. PreQuip had no formal process for
choosing among development projects. As long as there
was money in the budget or the person making the re-
quest had sufficient clout, the head of the development
department had no option but to accept additional proj-
ect requests.

Many engineers were not only working on noncritical
projects but also spending as much as 50 percent of their
time on non-project-related work. They responded to 
requests from manufacturing for help with problems on
previous products, from field sales for help with cus-
tomer problems, from quality assurance for help with re-
liability problems, and from purchasing for help with
qualifying vendors. In addition to spending considerable
time fixing problems on previously introduced products,
engineers spent many hours in “information” and “up-
date” meetings. In short, they spent too little time devel-
oping the right new products, experimenting with new
technologies, or addressing new markets.

PreQuip’s story is hardly unique. Most organizations
we are familiar with spend their time putting out fires and
pursuing projects aimed at catching up to their competi-
tors. They have far too many projects going at once and
all too often seriously over-commit their development re-
sources. They spend too much time dealing with short-
term pressures and not enough time on the strategic mis-
sion of product development.

Indeed, in most organizations, management directs all
its attention to individual projects—it micromanages
project development. But no single project defines a
company’s future or its market growth over time; the
“set” of projects does. Companies need to devote more
attention to managing the set and mix of projects. In par-
ticular, they should focus on how resources are allocated
between projects. Management must plan how the proj-
ect set evolves over time, which new projects get added
when, and what role each project should play in the over-
all development effort.

The aggregate project plan addresses all of these is-
sues. To create a plan, management categorizes projects
based on the amount of resources they consume and on
how they will contribute to the company’s product line.
Then, by mapping the project types, management can see
where gaps exist in the development strategy and make
more informed decisions about what types of projects to
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EXHIBIT 1 PreQuip’s Development Predicament:

Overcommitted Resources

PreQuip had 960 engineering months each year to allocate 
to development work. But combining the time it would take to
keep its current 30 projects on schedule with the time engi-
neers spent doing nonproject development work, the company
found it had overcommitted its development resources for the
next three years by a factor of three.
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add and when to add them. Sequencing projects care-
fully, in turn, gives management greater control of re-
source allocation and utilization. The project map also
reveals where development capabilities need to be
strong. Over time, companies can focus on adding criti-
cal resources and on developing the skills of individual
contributors, project leaders, and teams.

Finally, an aggregate plan will enable management to
improve the way it manages the development function.
Simply adding projects to the active list—a common
practice at many companies—endangers the long-term
health of the development process. Management needs to
create a set of projects that is consistent with the com-
pany’s development strategies rather than selecting indi-
vidual projects from a long list of ad hoc proposals. And
management must become involved in the development
process before projects get started, even before they are
fully defined. It is not appropriate to give one depart-
ment—say, engineering or marketing—sole responsi-
bility for initiating all projects because it is usually not 
in a position to determine every project’s strategic worth.

Indeed, most companies—including PreQuip—
should start the reformation process by eliminating or
postponing the lion’s share of their existing projects,
eventually supplanting them with a new set of projects
that fits the business strategy and the capacity con-
straints. The aggregate project plan provides a frame-
work for addressing this difficult task.

HOW TO MAP PROJECTS

The first step in creating an aggregate project plan is to
define and map the different types of development proj-
ects; defining projects by type provides useful informa-
tion about how resources should be allocated. The two
dimensions we have found most useful for classifying are
the degree of change in the product and the degree of
change in the manufacturing process. The greater the
change along either dimension, the more resources are
needed.

Using this construct, we have divided projects into
five types. The first three—derivative, breakthrough, 
and platform—are commercial development projects.
The remaining two categories are research and develop-
ment, which is the precursor to commercial develop-
ment, and alliances and partnerships, which can be either
commercial or basic research. (See Exhibit 2.)

Each of the five project types requires a unique com-
bination of development resources and management
styles. Understanding how the categories differ helps

managers predict the distribution of resources accurately
and allows for better planning and sequencing of projects
over time. Here is a brief description of each category:

Derivative projects range from cost-reduced versions
of existing products to add-ons or enhancements for 
an existing production process. For example, Kodak’s
wide-angle, single-use 35 mm camera, the Stretch, was
derived from the no-frills Fun Saver introduced in 1990.
Designing the Stretch was primarily a matter of chang-
ing the lens.

Development work on derivative projects typically
falls into three categories: incremental product changes,
say, new packaging or a new feature, with little or 
no manufacturing process change; incremental process
changes, like a lower cost manufacturing process, im-
proved reliability, or a minor change in materials used,
with little or no product change; and incremental changes
on both dimensions. Because design changes are usually
minor, incremental projects typically are more clearly
bounded and require substantially fewer development re-
sources than the other categories. And because derivative
projects are completed in a few months, ongoing man-
agement involvement is minimal.

Breakthrough projects are at the other end of the 
development spectrum because they involve significant
changes to existing products and processes. Successful
breakthrough projects establish core products and pro-
cesses that differ fundamentally from previous genera-
tions. Like compact discs and fiber-optics cable, they
create a whole new product category that can define a
new market.

Because breakthrough products often incorporate rev-
olutionary new technologies or materials, they usually
require revolutionary manufacturing processes. Manage-
ment should give development teams considerable lati-
tude in designing new processes, rather than force them
to work with existing plant and equipment, operating
techniques, or supplier networks.

Platform projects are in the middle of the develop-
ment spectrum and are thus harder to define. They entail
more product and/or process changes than derivatives do,
but they don’t introduce the untried new technologies or
materials that breakthrough products do. Honda’s 1990
Accord line is an example of a new platform in the auto
industry: Honda introduced a number of manufacturing
process and product changes but no fundamentally new
technologies. In the computer market, IBM’s PS/2 is a
personal computer platform; in consumer products,
Procter & Gamble’s Liquid Tide is the platform for a
whole line of Tide brand products.
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Well-planned and well-executed platform products
typically offer fundamental improvements in cost, qual-
ity, and performance over preceding generations. They
introduce improvements across a range of performance
dimensions—speed, functionality, size, weight. (Deriva-
tives, on the other hand, usually introduce changes along
only one or two dimensions.) Platforms also represent a
significantly better system solution for the customer. Be-
cause of the extent of changes involved, successful plat-
forms require considerable up-front planning and the in-
volvement of not only engineering but also marketing,
manufacturing, and senior management.

Companies target new platforms to meet the needs 
of a core group of customers but design them for easy
modification into derivatives through the addition, sub-
stitution, or removal of features. Well-designed plat-
forms also provide a smooth migration path between
generations so neither the customer nor the distribution
channel is disrupted.

Consider Intel’s 80486 microprocessor, the fourth in a
series. The 486 introduced a number of performance im-

provements; it targeted a core customer group—the
high-end PC /workstation user—but variations ad-
dressed the needs of other users; and with software com-
patibility between the 386 and the 486, the 486 provided
an easy migration path for existing customers. Over the
life of the 486 platform, Intel will introduce a host of de-
rivative products, each offering some variation in speed,
cost, and performance and each able to leverage the pro-
cess and product innovations of the original platform.

Platforms offer considerable competitive leverage and
the potential to increase market penetration, yet many
companies systematically underinvest in them. The rea-
sons vary, but the most common is that management
lacks an awareness of the strategic value of platforms and
fails to create well-thought-out platform projects. To ad-
dress the problem, companies should recognize explic-
itly the need for platforms and develop guidelines for
making them a central part of the aggregate project plan.

Research and development is the creation of the
know-how and know-why of new materials and tech-
nologies that eventually translate into commercial devel-
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EXHIBIT 2 Mapping the Five Types of Development Projects
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opment. Even though R&D lies outside the boundaries of
commercial development, we include it here for two rea-
sons: It is the precursor to product and process develop-
ment; and, in terms of future resource allocation, em-
ployees move between basic research and commercial
development. Thus R&D projects compete with com-
mercial development projects for resources. Because
R&D is a creative, high-risk process, companies have
different expectations about results and different strate-
gies for funding and managing it than they do for com-
mercial development. These differences can indeed be
great, but a close relationship between R&D and com-
mercial development is essential to ensure an appropriate
balance and a smooth conversion of ideas into products.

Alliances and partnerships, which also lie outside the
boundaries of the development map, can be formed to
pursue any type of project—R&D, breakthrough, plat-
form, or derivative. As such, the amount and type of de-
velopment resources and management attention needed
for projects in this category can vary widely.

Even though partnerships are an integral part of the
project development process, many companies fail to in-
clude them in their project planning. They often separate
the management of partnerships from the rest of the 
development organization and fail to provide them with
enough development resources. Even when the partner
company takes full responsibility for a project, the ac-
quiring company must devote in-house resources to
monitor the project, capture the new knowledge being
created, and prepare for the manufacturing and sales of
the new product.

All five development categories are vital for creating
a development organization that is responsive to the mar-
ket. Each type of project plays a different role, each re-
quires different levels and mixes of resources, and each
generates very different results. Relying on only one or
two categories for the bulk of the development work in-
variably leads to suboptimal use of resources, an unbal-
anced product offering, and eventually, a less than com-
petitive market position.

PREQUIP’S PROJECT MAP

Using these five project types, PreQuip set about chang-
ing its project mix as the first step toward reforming the
product development process. It started by matching its
existing project list to the five categories. PreQuip’s
product line consisted of four kinds of analytic instru-
ments—mass spectrometers, gas and liquid chromato-
graphs, and data handling and processing equipment—

that identified and isolated chemical compounds, gases,
and liquids. Its customers included scientific labora-
tories, chemical companies, and oil refineries—users 
that needed to measure and test accurately the purity of
raw materials, intermediate by-products, and finished
products.

PreQuip’s management asked some very basic ques-
tions in its attempt to delineate the categories. What ex-
actly was a breakthrough product? Would a three-dimen-
sional graphics display constitute a breakthrough? How
was a platform defined? Was a full-featured mass spec-
trometer considered a platform? How about a deriva-
tive? Was a mass spectrometer with additional software
a derivative?

None of these questions was easy to answer. But after
much analysis and debate, the management team agreed
on the major characteristics for each project type and as-
signed most of PreQuip’s 30 projects to one of the five
categories. The map revealed just how uneven the distri-
bution of projects had become—for instance, less than
20 percent of the company’s projects were classified as
platforms. (See Exhibit 3.)

Management then turned its attention to those devel-
opment projects that did not fit into any category. Some
projects required substantial resources but did not repre-
sent breakthroughs. Others were more complicated than
derivative projects but did not fall into PreQuip’s defini-
tion of platforms. While frustrating, these dilemmas
opened managers’ eyes to the fact that some projects
made little strategic sense. Why spend huge amounts of
money developing products that at best would produce
only incremental sales? The realization triggered a reex-
amination of PreQuip’s customer needs in all product
categories.

Consider mass spectrometers, instruments that iden-
tify the chemical composition of a compound. PreQuip
was a top-of-the-line producer of mass spectrometers, of-
fering a whole series of high-performance equipment
with all the latest features but at a significant price pre-
mium. While this strategy had worked in the past, it no
longer made sense in a maturing market; the evolution of
mass spectrometer technology was predictable and well
defined, and many competitors were able to offer the
same capabilities, often at lower prices.

Increasingly, customers were putting greater empha-
sis on price in the purchasing decision. Some custom-
ers also wanted mass spectrometers that were easier to
use and modular so they could be integrated into their
own systems. Others demanded units with casings that
could withstand harsh industrial environments. Still 
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others required faster operating speeds, additional data
storage, or self-diagnostic capabilities.

Taking all these customer requirements into account,
PreQuip used the project map to rethink its mass spec-
trometer line. It envisaged a single platform comple-
mented with a series of derivative products, each with a
different set of options and each serving a different cus-
tomer niche. By combining some new product design
ideas—modularity and simplicity—with some features
that were currently under development, PreQuip cre-
ated the concept of the C-101 platform, a low-priced, 
general-purpose mass spectrometer. In part because of its
modularity, the product was designed to be simpler and
cheaper to manufacture, which also helped to improve its
overall quality and reliability. By adding software and a
few new features, PreQuip could easily create deriva-
tives, all of which could be assembled and tested on a
single production line. In one case, a variant of the C-101
was planned for the high-end laboratory market. By

strengthening the casing and eliminating some features,
PreQuip also created a product for the industrial market.

Mapping out the new mass spectrometer line and the
three other product lines was not painless. It took a num-
ber of months and involved a reconceptualization of the
product lines, close management, and considerable cus-
tomer involvement. To provide additional focus, Pre-
Quip separated the engineering resources into three 
categories: basic R&D projects; existing products and
customers, now a part of the manufacturing organiza-
tion; and commercial product development.

To determine the number of breakthrough, platform,
derivative, and partnership projects that could be sus-
tained at any time, the company first estimated the aver-
age number of engineering months for each type of proj-
ect based on past experience. It then allocated available
engineering resources according to its desired mix of
projects; about 50 percent to platform projects, 20 per-
cent to derivative projects, and 10 percent each to break-

1056 PART FOUR: ENACTMENT OF TECHNOLOGY STRATEGY—CREATING AND IMPLEMENTING A DEVELOPMENT STRATEGY

Breakthrough
projects

Platform projects

Derivative projects

Alliances and partnership projects

Breakthrough

Platform

Derivative

R & D

Each circle represents a PreQuip development project; the size
correlates to the amount of development resources the project requires

Mass spectrometers

Liquid chromatographs

Gas chromatographs

Data processing and handling products

R & D

EXHIBIT 3 Before: PreQuip’s Development Process Was Chaotic . . .
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through projects and partnerships. PreQuip then selected
specific projects, confident that it would not overallocate
its resources.

In the end, PreQuip canceled more than two-thirds of
its development projects, including some high-profile pet
projects of senior managers. When the dust had settled in
mid-1990, PreQuip had just 11 projects: three platforms,
one breakthrough, three derivatives, one partnership, and
three projects in basic R&D. (See Exhibit 4.)

The changes led to some impressive gains: between
1989 and 1991, PreQuip’s commercial development pro-
ductivity improved by a factor of three. Fewer projects
meant more actual work got done, and more work meant
more products. To avoid overcommitting resources and
to improve productivity further, the company built a “ca-
pacity cushion” into its plan. It assigned only 75 full-
time-equivalent engineers out of a possible 80 to the
eight commercial development projects. By leaving a
small percent of development capacity uncommitted,
PreQuip was better prepared to take advantage of unex-

pected opportunities and to deal with crises when they
arose.

FOCUS ON THE PLATFORM

PreQuip’s development map served as a basis for reallo-
cating resources and for rethinking the mix of projects.
Just as important, however, PreQuip no longer thought
about projects in isolation; breakthrough projects shaped
the new platforms, which defined the derivatives. In all
four product lines, platforms played a particularly im-
portant role in the development strategy. This was not
surprising considering the maturity of PreQuip’s indus-
try. For many companies, the more mature the industry,
the more important it is to focus on platform projects.

Consider the typical industry life cycle. In the early
stages of growth, innovative, dynamic companies gain
market position with products that have dramatically 
superior performance along one or two dimensions.
Whether they know it or not, these companies employ a
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EXHIBIT 4 After PreQuip’s Development Process Was Manageable
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breakthrough-platform strategy. But as the industry de-
velops and the opportunity for breakthrough products 
decreases— often because the technology is shared more
broadly—competitors try to satisfy increasingly sophis-
ticated customers by rapidly making incremental im-
provements to existing products. Consciously or not,
they adopt a strategy based on derivative projects. As
happened with PreQuip, this approach ultimately leads
to a proliferation of product lines and overcommitment
of development resources. The solution lies in develop-
ing a few well-designed platform products, on each of
which a generation of products can be built.

In the hospital bed industry, for example, companies
that design, manufacture, sell, and service electric beds
have faced a mature market for years. They are con-
stantly under pressure to help their customers constrain
capital expenditures and operating costs. Technologies
are stable and many design changes are minor. Each gen-
eration of product typically lasts 8 to 12 years, and com-
panies spend most of their time and energy developing
derivative products. As a result, companies find them-
selves with large and unwieldy product lines.

In the 1980s, Hill-Rom, a leading electric-bed manu-
facturer, sought a new product strategy to help contain
costs and maintain market share. Like other bed makers,
its product development process was reactive and mired
in too many low-payoff derivative projects. The company
would design whatever the customer—a single hospital
or nursing home—wanted, even if it meant significant
commitments of development resources.

The new strategy involved a dramatic shift toward
leveraging development and manufacturing resources.
Hill-Rom decided to focus on hospitals and largely with-
draw from the nursing home segment, as well as limit the
product line by developing two new platform products—
the Centra and the Century. The Centra was a high-
priced product with built-in electronic controls, includ-
ing communications capabilities. The Century was a
simpler, less complex design with fewer features. The
products built off each platform shared common parts
and manufacturing processes and provided the customer
with a number of add-on options. By focusing develop-
ment efforts on two platforms, Hill-Rom was able to in-
troduce new technologies and new product features into
the market faster and more systematically, directly af-
fecting patient recovery and hospital staff productivity.
This strategy led to a less chaotic development cycle as
well as lower unit cost, higher product quality, and more
satisfied customers.

For companies that must react to constant changes in
fashion and consumer tastes, a different relationship be-
tween platform and derivative projects makes sense. For
example, Sony has pioneered its “hyper-variety” strategy
in developing the Walkman: it directs the bulk of its
Walkman development efforts at creating derivatives, 
enhancements, hybrids, and line extensions that offer
something tailored to every niche, distribution channel,
and competitor’s product. As a result, in 1990, Sony
dominated the personal audio system market with over
200 models based on just three platforms.

Platforms are critical to any product development ef-
fort, but there is no one ideal mix of projects that fits all
companies. Every company must pursue the projects that
match its opportunities, business strategy, and available
resources. Of course, the mix evolves over time as proj-
ects move out of development into production, as busi-
ness strategies change, as new markets emerge, and as
resources are enhanced. Management needs to revisit the
project mix on a regular basis—in some cases every six
months; in others, every year or so.

STEADY STREAM SEQUENCING: 

PREQUIP PLANS FUTURE DEVELOPMENT

Periodically evaluating the product mix keeps develop-
ment activities on the right track. Companies must de-
cide how to sequence projects over time, how the set of
projects should evolve with the business strategy, and
how to build development capabilities through such proj-
ects. The decisions about changing the mix are neither
easy nor straightforward. Without an aggregate project
plan, most companies cannot even begin to formulate a
strategy for making those decisions.

PreQuip was no different. Before adopting an aggre-
gate project plan, the company had no concept of project
mix and no understanding of sequencing. Whenever
someone with authority had an idea worth pursuing, the
development department added the project to its active
list. With the evolution of a project plan, PreQuip devel-
oped an initial mix and elevated the sequencing decision
to a strategic responsibility of senior management. Man-
agement scheduled projects at evenly spaced intervals to
ensure a “steady stream” of development projects. (See
Exhibit 5.)

A representative example of PreQuip’s new strategy
for sequencing projects is its new mass spectrometer, or
C series. Introduced into the development cycle in late
1989, the C-101 was the first platform conceived as a sys-
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tem built around the new modular design. Aimed at the
middle to upper end of the market, it was a versatile,
modular unit for the laboratory that incorporated many
of the existing electromechanical features into the new
software. The C-101 was scheduled to enter manufactur-
ing prototyping in the third quarter of 1990.

PreQuip positioned the C-1/X, the first derivative of
the C-101, for the industrial market. It had a rugged cas-
ing designed for extreme environments and fewer soft-
ware features than the C-101. It entered the development
process about the time the C-101 moved into manufac-
turing prototyping and was staffed initially with two de-
signers whose activities on the C-101 were drawing to a
close.

Very similar to the C-1/X was the C-1/Z, a unit de-
signed for the European market. The C-1/X team was 
expanded to work on both the C-1/X and the C-1/Z. The
C-1/Z had some unique software and a different display
and packaging but the same modular design. PreQuip’s
marketing department scheduled the C-101 to be intro-
duced about six months before the C-1/X and the C-1/Z,
thus permitting the company to reach a number of mar-
kets quickly with new products.

To leverage accumulated knowledge and experience,
senior management assigned the team that worked on the

C-1/X and the C-1/Z to the C-201 project, the next gen-
eration spectrometer scheduled to replace the C-101. It
too was of a modular design but with more computer
power and greater software functionality. The C-201 also
incorporated a number of manufacturing process im-
provements gleaned from manufacturing the C-101.

To provide a smooth market transition from the C-101
to the C-201, management assigned the remainder of the
C-101 team to develop the C-101X, a follow-on deriva-
tive project. The C-101X was positioned as an improve-
ment over the C-101 to attract customers who were in the
market for a low-end mass spectrometer but were un-
willing to settle for the aging technology of the C-101.
Just as important, the project was an ideal way to gather
market data that could be used to develop the C-201.

PreQuip applied this same strategy across the other
three product categories. Every other year it planned 
a new platform, followed by two or three derivatives
spaced at appropriate intervals. Typically, when a team
finished work on a platform, management assigned 
part of the team to derivative projects and part to other
projects. A year or so later, a new team would form to
work on the next platform, with some members having
worked on the preceding generation and others not. This
steady stream sequencing strategy worked to improve
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EXHIBIT 5 Prequip’s Project Sequence

Development resources Sequencing
committed at mid-1990 Project 1990 1991

Project type (% of total engineering time) Project description number � � �

R & D (Separate) Advanced pump RD-1
Electronic sensors RD-2
Software RD-3

Breakthrough 12.5% Fully automated self- BX-3
diagnostic system for 
gas chromatograph

Platform 52.5 Liquid chromatograph A series
Gas chromatograph B series
Mass spectrometer C series
Data processing and D series
handling equipment

Derivative 18.75 Liquid chromatograph A series
Gas chromatograph B series
Mass spectrometer C series
Data processing and D series
handling equipment

Partnership 10.0 Medical /chemical VMH
diagnostic system

A-502

B-502

C-101

DX-52 DX-82

A-311 A-321 A-502X

B-22

C-1/X

D-333 D-433

C-1/Z C-101Z

B-32

C-201
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the company’s overall market position while encourag-
ing knowledge transfer and more rapid, systematic re-
source development.

AN ALTERNATIVE: SECONDARY 

WAVE PLANNING

While the steady stream approach served PreQuip well,
companies in different industries might consider alterna-
tive strategies. For instance, a “secondary wave” strategy
may be more appropriate for companies that, like Hill-
Rom, have multiple product lines, each with its own base
platforms but with more time between succeeding gener-
ations of a particular platform.

The strategy works like this. A development team be-
gins work on a next generation platform. Once the com-
pany completes that project, the key people from the
team start work on another platform for a different prod-
uct family. Management leaves the recently introduced
platform on the market for a couple of years with few de-
rivatives introduced. As that platform begins to age and
competitors’ newer platforms challenge it, the company
refocuses development resources on a set of derivatives
in order to strengthen and extend the viability of the
product line’s existing platform. The wave of derivative
projects extends the platform life and upgrades product
offerings, but it also provides experience and feedback to
the people working on the product line and prepares them
for the next generation platform development. They re-
ceive feedback from the market on the previous platform,
information on competitors’ platform offerings, and in-
formation on emerging market needs. Key people then
bring that information together to define the next plat-
form and the cycle begins again, built around a team,
many of whose members have just completed the wave
of derivative products.

A variation on the secondary wave strategy, one used
with considerable success by Kodak, involves compress-
ing the time between market introduction of major plat-
forms. Rather than going off to work on another product
family’s platform following one platform’s introduction,
the majority of the development team goes to work im-
mediately on a set of derivative products. This requires a
more compressed and careful assessment of the market’s
response to the just-introduced platform and much
shorter feedback loops regarding competitors’ products.
If done right, however, companies can build momentum
and capture significant incremental market share. Once
the flurry of derivative products has passed, the team

goes to work on the next generation platform project for
the same product family.

Before 1987, Kodak conducted a series of advanced
development projects to explore alternative single-use
35 mm cameras—a roll of film packaged in an inexpen-
sive camera. Once used, the film is processed and the
camera discarded or recycled. During 1987, a group of
Kodak development engineers worked on the first plat-
form project, which resulted in the market introduction
and volume production of the Fling 35 mm camera in
January 1988. (The product was later renamed the Fun
Saver.) As the platform neared completion, management
reassigned the front-end development staff to two deriv-
ative projects: the Stretch, a panoramic, double-wide im-
age version of the Fling, and the Weekend, a waterproof
version.

By the end of 1988, Kodak had introduced both de-
rivative cameras and was shipping them in volume. True
to the definition of a derivative, both the Stretch and the
Weekend took far fewer development resources and far
less time than the Fling. They also required less new tool-
ing and process engineering since they leveraged the ex-
isting automation and manufacturing process. The devel-
opment team then went to work on the next generation
platform product—a Fun Saver with a built-in flash.

No matter which strategy a company uses to plan its
platform-derivative mix—steady stream or secondary
wave—it must have well-defined platforms. The most
advanced companies further improve their competitive
position by speeding up the rate at which they introduce
new platforms. Indeed, in a number of industries we’ve
studied, the companies that introduced new platforms at
the fastest rate were usually able to capture the greatest
market share over time.

In the auto industry, for example, different companies
follow quite different sequencing schedules, with mark-
edly different results. According to data collected in the
late 1980s, European car companies changed the plat-
form for a given product, on average, every 12 years, U.S.
companies every 8 years, and Japanese companies every
4 years. A number of factors explain the differences in
platform development cycles—historical and cultural
differences, longer development lead times, and differ-
ences in development productivity.1
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1Based on research by Kim B. Clark and Takahiro Fujimoto. See their
article, “The Power of Product Integrity,” Harvard Business Review,
November–December 1990, p. 107.
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In both Europe and the United States, the engineering
hours and tooling costs of new products were much
higher than in Japan. This translated into lower develop-
ment costs for Japanese car makers, which allowed faster
payback and shorter economic lives for all models. As 
a consequence, the Japanese could profitably conduct
more projects and make more frequent and more exten-
sive changes than both their European and U.S. competi-
tors and thus were better positioned to satisfy customers’
needs and capture market share.

THE LONG-TERM GOAL: BUILDING 

CRITICAL CAPABILITIES

Possibly the greatest value of an aggregate project plan
over the long-term is its ability to shape and build devel-
opment capabilities, both individual and organizational.
It provides a vehicle for training development engineers,
marketers, and manufacturing people in the different
skill sets needed by the company. For instance, some less
experienced engineers initially may be better suited to
work on derivative projects, while others might have
technical skills more suited for breakthrough projects.
The aggregate project plan lets companies play to em-
ployees’ strengths and broaden their careers and abilities
over time. (See Exhibit 6.)

Thinking about skill development in terms of the ag-
gregate project plan is most important for developing
competent team leaders. Take, for instance, an engineer
with five years of experience moving to become a proj-
ect leader. Management might assign her to lead a deriv-
ative project first. It is an ideal training ground because
derivative projects are the best defined, the least com-
plex, and usually the shortest in duration of all project
types. After the project is completed successfully, she
might get promoted to lead a larger derivative project and
then a platform project. And if she distinguishes herself
there and has the other required skills, she might be given
the opportunity to work on a breakthrough project.

In addition to creating a formal career path within the
sphere of development activities, companies should also
focus on moving key engineers and other development
participants between advanced research and commercial
development. This is necessary to keep the transfer of
technology fresh and creative and to reward engineers
who keep their R&D efforts focused on commercial
developments.

Honda is one company that delineates clearly be-
tween advanced research and product development—the 
two kinds of projects are managed and organized differ-

ently and are approached with very different expecta-
tions. Development engineers tend to have broader skills,
while researchers’ are usually more specialized. How-
ever, Honda encourages its engineers to move from one
type of project to another if they demonstrate an idea that
management believes may result in a commercially vi-
able innovation. For example, Honda’s new lean-burning
engine, introduced in the 1992 Civic, began as an ad-
vanced research project headed by Hideyo Miyano. As
the project moved from research to commercial develop-
ment, Miyano moved too, playing the role of project
champion throughout the entire development process.

Besides improving people’s skills, the aggregate proj-
ect plan can be used to identify weaknesses in capabili-
ties, improve development processes, and incorporate
new tools and techniques into the development environ-
ment. The project plan helps identify where companies
need to make changes and how those changes are con-
nected to product and process development.

As PreQuip developed an aggregate project plan, for
example, it identified a number of gaps in its capabilities.
In the case of the mass spectrometer, the demand for
more software functionality meant PreQuip had to de-
velop an expertise in software development. And with 
an emphasis on cost, modularity, and reliability, Pre-
Quip also had to focus on improving its industrial design
skills.

As part of its strategy to improve design skills, the
company introduced a new computer-aided design sys-
tem into its engineering department, using the aggregate
project plan as its guide. Management knew that one of
the platform project teams was particularly adept with
computer applications, so it chose that project as the pi-
lot for the new CAD system. Over the life of the project,
the team’s proficiency with the new system grew. When
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EXHIBIT 6 Eight Steps of an Aggregate Project Plan

1. Define project types as either breakthrough, platform, 
derivative, R&D, or partnered projects.

2. Identify existing projects and classify by project type.

3. Estimate the average time and resources needed for each
project type based on past experience.

4. Identify existing resource capacity.

5. Determine the desired mix of projects.

6. Estimate the number of projects that existing resources can
support.

7. Decide which specific projects to pursue.

8. Work to improve development capabilities.
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the project ended, management dispersed team members
to other projects so they could train other engineers in us-
ing the new CAD system.

As PreQuip discovered, developing an aggregate
project plan involves a relatively simple and straightfor-
ward procedure. But carrying it out—moving from a
poorly managed collection of ad hoc projects to a robust
set that matches and reinforces the business strategy—
requires hard choices and discipline.

At all the companies we have studied, the difficulty of
those choices makes imperative strong leadership and
early involvement from senior management. Without
management’s active participation and direction, organi-
zations find it next to impossible to kill or postpone proj-
ects and to resist the short-term pressures that drive them
to spend most of their time and resources fighting fires.

Getting to an aggregate project plan is not easy, but
working through the process is a crucial part of creat-
ing a sustainable development strategy. Indeed, while the
specific plan is extremely important, the planning pro-
cess itself is even more so. The plan will change as events
unfold and managers make adjustments. But choos-
ing the mix, determining the number of projects the re-
sources can support, defining the sequence, and picking
the right projects raise crucial questions about how prod-
uct and process development ought to be linked to the
company’s competitive opportunities. Creating an aggre-
gate project plan gives direction and clarity to the overall
development effort and helps lay the foundation for out-
standing performance.

C A S E  I V - 5

Improving the Product 
Development Process at 
Kirkham Instruments Corporation

Clayton M. Christensen

“This was quite a week,” Kathleen Quinn said to herself
as she pulled onto the M-25 Motorway near her offices in
the western London suburb of Slough late in the fall of
1995. Quinn, vice president for research and develop-

ment at Kirkham Instruments Corporation, had just com-
pleted with about 40 of her colleagues a week-long sem-
inar at a nearby executive conference center on manag-
ing new product development, conducted by several
faculty members from the Harvard Business School.
“I’ve been a part of a lot of change management and re-
engineering efforts which clearly had been doomed from
the start,” she reflected. “But this one is going to work.
I’ve never seen management so united about anything
like this. That aggregate project planning idea just makes
so much sense. I hope we get busy implementing it all.”

Kirkham Instruments was a closely held manufac-
turer of laboratory analytical equipment with 1995 turn-
over of £450 million.1 The company was organized into
four divisions: the Mass Spectrometer Division; the
Chromatography Division, which made gas and liq-
uid chromatographs; the Optical Equipment Division,
which made optical comparators, microscopes, and 
related equipment; and Waterloo Instruments Ltd., a 
Belgian manufacturer of electron microscopes and x-ray 
diffraction equipment, which Kirkham had acquired in
1992. As Exhibit 1 shows, most of Kirkham’s recent
growth had come from its Mass Spectrometer and Chro-
matography divisions. Its optical product lines were in
mature or declining markets, and the Waterloo Division,
through acquired amidst high hopes of growth and
profitability, had been struggling to remain viable in the
face of formidable competition from American, German,
and Japanese manufacturers. Kirkham’s three British di-
visions were each housed in the company’s complex of
laboratory, manufacturing, warehouse, and office build-
ings in Slough.

About 40% of Kirkham’s turnover came from cus-
tomers in the United Kingdom, where it was the domi-
nant maker of laboratory instruments. Another 25%
came from countries in continental Europe, and 30%
came from the Middle Eastern and Asia—particularly
India, Saudi Arabia, and China, where rapidly growing
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Source: Professor Clayton M. Christensen prepared this case as the ba-
sis for class discussion rather than to illustrate either effective or inef-

fective handling of an administrative situation. Copyright © 1997 by
the President and Fellows of Harvard College. To order copies or re-
quest permission to reproduce materials, call 1-800-545-7685 or write
Harvard Business School Publishing, Boston, MA 02163. No part of
this publication may be reproduced, stored in a retrieval system, used
in a spreadsheet, or transmitted in any form or by any means—elec-
tronic, mechanical, photocopying, recording, or otherwise—without
the permission of Harvard Business School.
1“Turnover” was the term most English-speaking Europeans used in-
stead of the North American term “revenue.” In 1995, one British
pound was worth approximately 1.60 U.S. dollars.


