B Managing and maintaining the maps: Keeping the
roadmaps “live” and up-to-date is a key challenge. The
ability to reuse common components (such as external
drivers or specific technology developments) across
different maps was also recognized. This is best
addressed by having a flexible software tool to capture,
manage, maintain, and allow reusability between maps.
Further work will identify a suitable tool.

B Presentation of roadmaps: The maps created can
quickly become complex and some form of filtering and
hierarchy is required to reduce the complexity. In
addition, the way people assimilate information and are
comfortable with different presentation methods varies
widely and is highly subjective. The need for further
work on how to present the rich information from
roadmaps has been recognized.

A number of key benefits have been realized from using
roadmapping within the Royal Mail, in the context of
research planning:

B Mutual understanding: The Logistics roadmap was
used to help communicate the plan for the research theme
with sponsors in the business. It was particularly useful
for providing a shared view that took into account the
business and research/technology drivers, enabling the
Research Group to gain a better understanding of the
most important external drivers for the business. Also,
the roadmap helped the business to gain a better under-
standing of when research activity and technology devel-
opments are likely to be available and deployable.

B Focus and prioritization: The roadmap helped to
identify what the focus of the research activity should be,
which areas of research were the highest priority for the
business, and where there were gaps in the plan—i.e.,
new areas for research.

B Frameworkfor expert knowledge: The roadmaps have
also been useful as a framework to understand where
expert knowledge will be required in the future, and to
help focus Research Group technology scanning activi-
ties, as shown in Figure 3 for the E-commerce theme. ®
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ROADMAPPING FOR
DYNAMIG AND
UNGERTAIN
ENVIRONMENTS

A carefully designed and implemented
blend of scenario planning and
roadmapping can offer
“the best of both worlds.”

Jeffrey D. Strauss and
Michael Radnor

Top-performing companies recognize that success will
depend on their ability to create and apply knowledge in
ways that fit their increasingly complex and dynamic
market and corporate environments. Two valuable but
still relatively independent management tools have
evolved: scenario planning and roadmapping. The
enhanced vision, flexibility and environmental monitor-
ing strengths of scenario planning when married to the
clarity, integration and attention to detail inherent in
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roadmapping can help overcome current limitations in
each. Indeed, when “properly” implemented, either tool
can claim to merge into the other.

Rarely is this the case, however, and particularly in
dynamic and volatile environments, neither approach
achieves its potential independently. The challenge of
marrying the generally high level and macro thinking of
scenario planning with the micro planning of roadmap-
ping, though daunting in practice, is possible and appears
worth the effort.

This paper highlights the limitations commonly experi-
enced in applying roadmapping and scenario planning
independently and then introduces a new approach that
integrates the two tools. Our empirical-based observa-
tions derive from a large-scale, on-going study being
carried out in a collaboration that links the MATI con-
sortium with the Kellogg School and Northwestern Uni-
versity Center for Technology and Innovation
Management (CTIM). Although approached from a
somewhat different perspective, the presentation relates
to and complements several core concepts in knowledge
management. Included here is Nonaka’s view of the
challenge in knowledge creation within corporations to
maintain a holistic perspective while converting tacit to
explicit knowledge and creatively recombining these to
make a more desirable and usable whole (/). Our focus
here, however, is on how such concepts and others can be
applied through practical administrative and operational
toolsets, with consideration of underlying functions,
management processes and their interrelationships.

Technology and Product Roadmapping

Typically based on strategic plan requirements,
roadmaps incorporate productattributes and lay out steps
over time to achieve defined goals, related development
requirements, allocation priorities, and defined evolution
plans for flagship or core products and platforms. The
roadmap is a visual tool that identifies and describes
specific customer requirement-driven technology
clusters and specifies potential discontinuities and
critical requirements related to technology decisions.
The process of developing the roadmaps itself encour-
ages thinking and cross-organizational communication.
As well described by Albright and Kappelin Part 1 of this
roadmapping special report, roadmaps are “the base for
corporate technology planning, identifying needs, gaps,
strengths and weaknesses in a common language across
the corporation” (2). McMillan in this same collection
similarly discusses how in Rockwell Automation,
roadmaps became “knowledge-capture and communica-
tion tools” (3). Ideally, this creates a “dialogue of
alignment,” as noted by Albright and Kappel, with
customers and suppliers as well.

Roadmapping Limitations

In-depth consideration of the above cited experience and
our research point to a number of common constraining
issues:

B Roadmapping may be viewed as a stand-alone deliv-
erable that is often initiated in response to a specific
perceived crisis or need and may not become inculcated
into on-going management. Even when the desired
shared understanding is achieved in the process of devel-
oping the roadmaps, such understanding must be con-
tinually renewed to maintain the proper foundation for
decisions. This is particularly so under dynamic and
volatile conditions.

B When the perception is that policy or assignments
change suddenly and arbitrarily, there may be little
incentive to design or implement roadmaps. A major
cause of the frustration that R&D and other personnel
expressed in our interviews stems from what appeared to
them to be arbitrary and sudden policy changes. They
claimed that they could prepare for a range of possible
requirements had they only been alerted to the potential
need in advance. Roadmapping can become unwieldy
when planning is challenged by change that is volatile
and rapid, systemic and unanticipated. Companies may
then attempt to over-plan details. The effort to make the
complex manageable can then draw operational planners
into an overly narrow, linear focus that limits the sought-
after innovative and effective response to change.
Although roadmapping incorporates technology trajec-
tories and competitive environment inputs, as typically
implemented it effectively assumes a straight-line pro-
jection or single scenario (see 4).

B [ack of explicit assumptions concerning future needs
may shift the focus from the needs of the customers to the
eloquence of the technology—i.e., the comfort zone of
the technical community.

B Critical gaps surface in knowledge and foresight
concerning future conditions and events. Managers
often lack experience and may be uncomfortable
working in such unconstrained space. Strengths and
opportunities may also be overlooked due to lack of
information or inadequate environmental monitoring
and analysis, particularly under the pressures of intense
global competition.

B Important, but often subtle, underlying and contextual
factors related to the roadmap may require presentations
by, or discussions with, the roadmap developers in order
to be communicated.

Scenario Planning

In the volatile environments of high-growth, knowledge-
based industries and of firms operating in, for example,
unstable emerging economies, the management tool of
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scenario planning is sometimes used to enhance strategic
planning. The tool’s function is to highlight the implica-
tions of possible future systemic discontinuities, thereby
helping managers identify the nature, timing and impli-
cations of, and prepare for, a range of changes. It does
this by developing detailed, often proprietary, pictures of
alternative futures. Corresponding indicators including
weak signals are also specified to help the company
recognize and respond to an emerging situation before
the competition and to avoid the danger of being blind-
sided. Scenarios are typically derived from a future per-
spective rather than projecting from present situations,
thereby facilitating consideration of systemic change.

Significant value derives from the process of working
out the scenarios. Indeed, scenario planning can be
properly viewed as a learning process for the individuals
involved and for the organization. In developing and
analyzing scenarios, companies are encouraged to
consider options beyond their traditional operational and
conceptual comfort zones. Properly done, scenario
planning forces companies to make explicit their tacit
assumptions on product features, functions and price
points, competition, market structure and regulation, and
cost factors. Often, this highlights significant, but
perhaps unrecognized, underlying differences in per-
spective between and among divisions, functions and
managers.

It is critical to the successful application of this tool that
the scenarios be appropriately chosen. This requires a
sophisticated identification of company response ten-
dencies and relevant environmental, competitive and
corporate drivers. After scenarios are defined and
assessed, the often complex, unexpected and cascading
impacts the scenarios might have on the organization and
its approaches need to be reviewed carefully and thor-
oughly, function by function and process by process.
Finally, step-by-step strategies and contingency plans
must be worked out that fit the scenarios and company
capacities and weaknesses, enabling the company to
prepare for and work toward meeting all possible devel-
opments.

Common Scenario Planning Limitations

Several factors can hinder successful design and use of
scenarios. These include poor focus and insufficient
commitment to the process and involvement by senior
management (resulting in poor participation and poor
eventual acceptance by lower-level management.)
Buy-in from lower levels can also be critical and is facili-
tated by their direct participation in the scenario design
process—be they macro or micro scenarios).

Simpson has suggested that scenario planning be done by
line managers rather than left, as it often is, to staff from
the corporate planning department (5). Scenario
planning is a tool rather than a distinct organizational

function and since, at least in principle, its philosophy
and assumptions are already part of good strategic
planning, it could be (but often is not) utilized at different
levels throughout the company.

Schreifer noted a variety of other hindering factors
including: too much focus on the scenario itself and too
little attention to communicating the decision context in
which it developed (where the relevance is clear); ruffled
feathers as scenarios challenge current skills, knowledge
and expertise; and, the time and effort required to
develop and assess scenarios (6).

Toward a More Comprehensive Approach

Done properly, roadmapping can serve as a foundation
that enables a company to respond to varying customer
demands for new product features, functions and price
points. Similarly, scenario planning output should
include: specification of resource requirements and
specific actions appropriate to each scenario; the
elements for a robust strategy capable of addressing the
range of scenarios envisaged; and details of likely varia-
tions in the strategy—when indicators show a specific
scenario occurring. Rarely, however, does either
approach achieve this potential.

Scenario planning could enhance the flexibility and
vision of roadmapping, capture and convey the full
context of decisions, and enable anticipation of a broader
range of possible changes. But it is often poorly received
by operational managers and R&D personnel who see it
as too soft, lacking in hard data and not relevant to clearly
pressing concerns. As already noted, scenario planning
has generally been performed as part of corporate
planning and is rarely packaged to be readily applied
with the detailed strategies, steps and directions desired
by operational managers. Linking to the integrative and
operational capabilities of roadmapping could address
this weakness. (Relatedly, a link to strategic benchmark-
ing and/or portfolio management could also be valuable,
although a firm set of internal metrics is needed.)

A carefully designed and implemented combination of
these two knowledge management tools could offer the
best of both worlds—i.e., more robust and dynamic
product technology architectures designed to fit a range
of quite different scenarios. These could feature “flex
points” where adjustments in technology can be antici-
pated and “forks in the road” where alternative scenarios
may require new products or approaches. However,
blending these tools is not easy.

Not only are the two tools distinct from each other in
thinking, scope and the type of learning that occurs but
also in the organizational level at which they are
developed and implemented. Formal scenario planning
is generally part of corporate strategic planning while
roadmapping falls in the domain of operational business
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unit managers. Our observation at several of the large
firms collaborating in our studies was that the two
processes were performed in relative isolation from each
other.

Also, while both roadmapping and scenario planning
processes are generally carried out by working teams
(even sometimes “virtual” working teams), these tend to
be different, with the task of designing a given scena-
rio often assigned to an ad hoc team. This team may
include customers, suppliers and other outside experts
and constituencies.

The rationale for teams is often different in the two
approaches. In the case of scenario planning,akey goalis
to obtain a richness of knowledge and creative thinking
and perhaps “buy-in” facilitation. Some rotation of
personnel through temporary teams is often seen as
desirable to sustain “freshness.” Indeed, as noted, it is
common to include people from outside the organization
on scenario development teams. Yet, buy-in by upper
and, implicitly, operational managers is important if
scenarios are to have the desired impact on organiza-
tional planning and thinking. In roadmapping, although
knowledge and creativity are still critical, buy-in by
stakeholding operational players is crucial and explicitly
recognized; achieving a pervasive consistency over time
is important, whereas the issue of team member turnover
may be secondary.

There are also common shortcomings to be overcome.
Particularly in volatile and uncertain environments, both
(and still relatively new) approaches tend to suffer from
insufficient recognition and credibility. Specification of
company vulnerabilities, strengths and drivers, as well as
sophisticated analysis of organizational processes, is
required butrarely done adequately. Consequently, there
is a tendency to under-consider, systematically and com-
prehensively, the effects change may have and to fail to
identify vulnerabilities that may be evident on a process
level. Both tools often have insufficient leverage due to
their relative newness and limited usage. Ironically, we
were told this tends to be especially true when, in a time
of crisis, company vulnerabilities and weaknesses are
highlighted and traditionally accepted strengths, market
drivers and the adequacy of current processes are chal-
lenged.

With both tools, the use of teams is founded on an essen-
tially extra-organizational project team approach rather
than one embedded in the essential fabric of the organi-
zation, with all the attendant problems of legitimacy,
responsibility and the like. Ultimately, if an organiza-
tional routine is to succeed in pervading organizational
thinking and practice, everyone who is involved should
participate, many on an on-going basis.

Thus, “blending” requires resolving a number of
classical structural, strategic/operational and macro/

Multi-scenario
roadmapping can

encourage new and
tleeper dialogue
amony stakeholders.

micro perspective and time-horizon variations. Differ-
ences in incentive and recognition systems must also be
considered. Moreover, the task will present a spectrum of
challenges in environments that vary in uncertainty,
length and shape of life cycles and life-cycle positions.
Also important are the requirements for developing and
applying the new approach, considering product varia-
tions and complexity and the need to integrate across a
company’s multiple technology, product, manufactur-
ing, and other roadmaps. As this approach requires time
and resources beyond the already-often-significant
requirements of either scenario planning or roadmap-
ping, it is recommended that it be used when operating
conditions are particularly volatile and uncertain and
when the consequences of poor decisions will be severe
and likely difficult to reverse.

The approach proposed here includes a series of analyses
to enable recognition (and shared understanding and
acceptance) of precisely where and how organizations
are vulnerable to change. Guidance is also provided to
determine on a planning level the company’s “stress
points” (weaknesses, gaps) and “opportunity points”
(competitive strengths and skills), drivers and “growth
engines” as identified by Thouati, Radnor and Levin (7),
gaps, and other critical blind-spots.

Integrating the Tools: Multi-scenario Roadmapping

Building on our field observations and requirement con-
siderations, the following illustrates how the tools could
be integrated. We emphasize that although presented as a
sequence, the “steps” are highly iterative and several
activities may occur concurrently. Thus, preliminary
identification of target issues iterates back to the identi-
fication of corporate drivers, stress and opportunity
points and underlying concerns, allowing refinement and
focus on relevant needs.

How a company would actually use this approach would
vary according to current practices including the extent
to which roadmaps already exist or are in the pipeline,
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and the organizational structure and culture. The
following assumes roadmapping and scenario planning
will be developed concurrently in a phased approach
converging toward and iterating with each other and
supported by the other tools discussed. For simplicity,
only macro-level scenario planning and an individual
roadmap are considered. In actual practice, it is likely
that development of, and integration between (in the new
context), multiple roadmaps and micro-scenarios at the
business unit level will be desirable. It is also recom-
mended that scenario planning and roadmapping teams
overlap in membership, facilitating iteration and
exchange of insights as they surface, and that scenario
development be carried out with roadmapping in mind.

Key goals of the approach include encouraging new and
deeper dialogue among stakeholders within the organi-
zation and recognition of underlying issues and poten-
tially limiting perspectives. Frequently throughout the
process of developing and refining the multi-scenario
roadmaps, the company should, question:

e Is this an over-riding concern?

e What is required or assumed?

e [s there an underlying issue?

e What else (e.g., other processes) relates to this?

¢ What change would significantly impact?

e What could cause this change or accentuate it?

¢ How would this change impact my organization?
e How could I prepare for or prevent such a change?
e Would this open up new opportunities?

e What would taking related action mean for my orga-
nization (e.g., create other stress points)?

¢ Does this change my thinking related to another part of
the heuristic?

Such questions should be iterated, “root cause” analyzed
and, as issues are initially selected for the composite
process, development teams should seek input on them
from relevant stakeholders.

The output of the approach is illustrated in the overly
simplified PERT charts on the next page. This illustra-
tion shows at a glance how strategy and associated key
tasks (numbered points) could vary in different
scenarios. (For simplicity, only two scenarios are
shown):

B “Flex points” are designated where changing condi-
tions require adjustments but do not warrant a full-
fledged change of strategy.

B A “window” is defined during which the company,
based on assessment of its strengths, resources, limita-
tions and risk propensity, may continue to advance along

the roadmap most appropriate for the central scenario
while watching changing conditions to see if a new
scenario (scenario B) is actually emerging.

B The “fork” indicates where a transition to a new
strategy must be made. Notably, preparation for transi-
tion is an explicit task.

B “Checkpoints” are specified based on indicators
defined in scenario planning, including anticipated
events, and on the timing and nature of key decisions (in
the illustration, a single significant and irreversible
decision is included.) At each checkpoint, subsequent
checkpoints may be rescheduled and flex points and
forks may be revised based on assessment of conditions.
The approach continues to be refined.

Fundamentally, multi-scenario roadmapping builds on
input from the following steps:

1. Identify corporate drivers and company profile
relative to its industry, including:

¢ Define characteristics (a complex concept which may
include core competencies but goes further in specifying
what the company believes defines itself).

¢ Identify risk tolerance, need for control (and over
what).

e Jdentify dependencies (resources, including key
personnel and other strategic assets, but also suppliers,
partners or others upon whose actions the company may
depend).

¢ Determine competitive and strategic position (innova-
tor/leader, follower in terms of technology development
or follower of a key customer, cost/return expectations).

e Recognize constraints (resource limitations, funda-
mental requirements, where a company “draws the
line”).

e Specify objectives (including time-frame considerations).

¢ Include in “drivers” what fundamentally determines
company activity (quality, costs, technology superiority,
service, unique market channels, etc.) It is recommended
that the company consider similar factors for its industry
and key competitors.

2. Specify underlying assumptions, company stress
points, opportunity points, and flag items that may
require further research or thought.

3. Assess drivers of change in the environment (iterate
with above.)

4. Assess strategic implications of the above.

5. Define initial issues for composite approach (iterate
back through above analysis and refine issue selection.)

6. Develop scenarios (from issues but building on/chal-
lenging specified assumptions, stress/opportunity points
and changes envisioned above.)

7. Create barebones roadmaps for each scenario:
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¢ Define time frame, specify key tasks (indicated by
numbers in the illustration), task sequence and interde-
pendency. (Does a task require another task to be
completed first? Which tasks does it, in turn, affect?)
Specify critical decisions (illustrated key decisions are
indicated by a diamond shape). Assess the relative level
of resources required for each task (resource develop-
ment, if required, included as a task.) This is all indicated
on a PERT chart with lines linking interdependent tasks.

e Specify key decision points (e.g., when commitments
to make major investments must be made.)

¢ Indicate current status of tasks—e.g., done, in progress
with resources committed, not yet begun. (Colors are
suggested for the task nodes on the PERT chart.)

e Determine critical external developments, particularly
ones beyond the company’s control.

8. Define checkpoints (with detailed descriptions.) Items
to be checked include the continuing validity of assump-
tions (identified throughout toolset application), occur-

rence of external developments and scenario indicators
(specified in scenario development) as well as progress
toward task completion. Go/no—go decisions (deal-
breakers) would be reflected. For the central/current
scenario, as the project is implemented, a log is kept for
each checkpoint summarizing results and anticipated
impact on the overall project and task completion. The
frequency of checkpoints should not be arbitrary, but
rather based on when important decisions must be made
and anticipated volatility. This would be adjusted as
changing circumstances warrant.

9. Consider significant variations in tasks, decisions,
resource requirements, and resource availability in the
other scenarios.

10. Based on assessment of project deadlines, key
decision points and requirements, company capacities
and constraints, and the extent and intensity of variation
between the central and other scenarios, define the
“window” in which one can transition to a strategy fitting
the emerging scenario. Define as an explicit task(s)
preparation for transition to other scenarios (specify
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In this simplified presentation of multi-scenario roadmapping, variations in key tasks are shown as numbered points.
A “window” during which a company can wait to see if a different scenario is evolving is designated, along with a
“flex” point where minor adjustments may be warranted and a “fork” where a full-fledged shift to the strategy
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scenarios) and related resource requirements. Indicate a
“fork” between the scenarios (and associated PERT
charts) as needed.

11. Specify potential “flex” points where adjustments
may be made based on individual changes or recognition
of an accumulation of minor changes. The flex may
modestly affect subsequent tasks.

12. Translate the tasks, decision points, checkpoints,
indicators, and external developments into a GANTT-
type chart (again for each scenario and strategy.)

13. For the scenario deemed to be initially most likely,
flesh out the roadmap (PERT and GANTT charts),
adding detail on tasks, sub-tasks, resource allocation,
anticipated obstacles, competitor activity, and environ-
mental developments and response.

14. Continually refine scenarios—and adjust roadmaps
accordingly—as they come closer to reality.

15. With the frequency dictated by the intensity of
change, regularly re-evaluate scenarios and repeat
scenario and multi-scenario roadmap development
process.

Summing Up

The twin roadmapping and scenario planning toolsets
that firms have been using recently have the potential to
provide operational and strategic-level managers with
substantial assistance. But their inherent limitations are
also evident, especially when the tools are not well
implemented or well linked, and especially under highly
fluctuating conditions. The application of such an
approach can enable teams and companies to achieve the
intuitive shared experience of meaning critical to true
understanding.

We have made the case for a more robust and dynamic
approach and, hopefully, taken a step in that direction.
The research on which the thinking and findings have
been based is on-going and can be expected to result in
further developments. Companies are just beginning to
apply the approach discussed and results have not yet

Gontinually refine
scenarios—and
atjust roadmaps

accordingly—as
they come closer
to reality.

been analyzed. We welcome collaboration with others
concerned with the issues discussed and able to add addi-
tional empirical inputs. ®

Acknowledgement

Appreciation is expressed to John Peterson of Bell Labs,
who assisted in the early stage of this study.

References

1. Nonaka, Ikujiro. “The Knowledge-Creating Company.” Harvard
Business Review, Nov.-Dec. 1991, pp. 96-104.

2. Albright, R. and T. Kappel. “Roadmapping in the Corporation.”
Research - Technology Management, March—April 2003, pp. 31-40.
3. McMillan, A. “Roadmapping—Agent of Change.”
Research - Technology Management, March—April 2003, pp. 40-47.
4. Kappel, T., M. Radnor, and J. W. Peterson. “Management of
Technology through Roadmapping Tools.” Product Strategy Summit
’97. Management Roundtable. Waltham, MA. 1997.

5. Simpson, D. “Key Lessons for Adopting Scenario Planning in
Diversified Companies.” Planning Review, Vol. 20, No. 3, pp. 10-17,
1992.

6. Schreifer, A. “Getting the Most Out of Scenarios: Advice from
Experts.” Planning Review, Vol. 23, No. 5, 1995, pp. 33-35.

7. Thouati, M., M. Radnor and D. Z. Levin. “Corporate Growth
Engines: Driving to Sustainable Strategic Advantage.” International
Journal of Manufacturing Technology and Management, Vol. 3, No.
1/2,2001, pp. 49-74.

Reprints

paperback. To order, see inside back cover.

Knowledge Management: Fad or Need

Information Technology Will Change Everything

Knowledge Management in Research and
Development

Implementing a Knowledge Strategy for Your Firm

Building Cross-Functional Capability: What It
Really Takes

KNOWLEDGE MANAGEMENT IN THE INNOVATION PROCESS
Eighteen RESEARCH * TECHNOLOGY MANAGEMENT articles on this subject are now available in

Knowledge Management Is a Person-To-Person
Enterprise

The Challenge of Fifth Generation R&D

Innovation for Business Growth

Visualizing, Measuring and Managing Knowledge

... AND MORE

March—April 2004



http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0895-6308^28200304^29L.31[aid=5599391]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0895-6308^28200304^29L.40[aid=5599392]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0094-064X^281992^2920:3L.10[aid=1704731]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0094-064X^281992^2920:3L.10[aid=1704731]

About the Authors

Clare Farrukh is a senior research associate in the Engi-
neering Department of the University of Cambridge in the
United Kingdom, where she conducts applied research in
business processes and strategic technology manage-
ment. She joined the University Centre for Technology
Management in 1995, where she coordinates the
Cambridge Technology Management Network. She has
a background in chemical engineering, with industrial
experience in process plant and composites manufactur-
ing. cjp2 @eng.cam.ac.uk

Mary Grinnell was a project manager with Motorola’s
Enterprise Roadmap Management System group in
Phoenix, Arizona when she co-authored this article. In
this role, she was responsible for the development of the
global training solutions that support the best practices of
roadmapping and the roadmapping tools Vision Strategist
and Vision Synergy. She was also instrumental in institu-
tionalizing the roadmapping efforts throughout the corpo-
ration. She received her B.A. in education from Western
Michigan University and M.A. in organizational manage-
ment from the University of Phoenix.

David Grossman is the founder and principal of the
Dynamic Strategy Group LLC, a Rochester Hills,
Michigan consulting firm specializing in strategic
planning, roadmapping, business model development,
and product and process development. Prior to that, he
was director of Global Technology Planning for General
Motors Corporation located in Warren, Michigan. In his
32 years at GM, he held numerous domestic and interna-
tional executive positions in planning, engineering and
management. He is a MATI Fellow and has a degree in
mechanical engineering from Drexel University in Phila-
delphia, Pennsylvania. dsgrossman @ comcast.net

Robert Phaal is a senior research associate in the Engi-
neering Department of the University of Cambridge in the
UK, where he conducts applied research in business
processes and strategic technology management.
Following six years at the Welding Institute in
Cambridge, he joined the University Centre for Technol-
ogy Managementin 1997, located within the Institute for
Manufacturing. He has a background in mechanical engi-
neering and a Ph.D. in computational mechanics.
rpl08 @eng.cam.ac.uk

David Probert is a senior lecturer in the Manufacturing
and Management Division of the Engineering Department
of the University of Cambridge and heads the Centre for
Technology Management within the Institute for Manu-
facturing. He had an industrial career with Marks and
Spencer and Philips for 18 years before returning to
Cambridge in 1991. He has a background in mechanical
and manufacturing engineering. drp @eng.cam.ac.uk

Michael Radnor is professor at Northwestern Universi-
ty’s Kellogg School, Evanston, Illinois, where he founded
and, for seven years, chaired its Management and Organi-
zations Department. He is now director of the Center for
Technology and Innovation Management (CTIM). He

helpedbuild and chairs the MATI (Management of Accel-
erated Technology Innovation) industry consortium. His
Northwestern doctorate was on R&D management, with
under- and post-graduate engineering studies at Imperial
College and in business administration at LSE in the UK.
He has worked in production with Lucas Industries, Israel
Aircraft Industries and Westinghouse; he has been COO
of a high-tech start-up, and is an active consultant.
m-radnor @kellogg.northwestern.edu

James Richey is the director of strategic technology
planning for Motorola company-wide. In this role, he
directs a group that facilitates and forecasts critical tech-
nologies. His mission is to develop processes and Vision
Management tools that facilitate the sharing and under-
standing between key technology and business scenarios.
His past experience includes: technology management for
the Satellite Communications Group (Iridium), develop-
ment of the first microcomputer-based transaction pro-
cessing system; developmentof the first dataflow parallel
computer; creation of a Motorola Research Center at MIT;
chair of the Motorola System Customer Symposium. He
currently teaches technology management for the Univer-
sity of Phoenix Graduate Programs. He received a B.S. in
computer science from Arizona State University and
MBA/technology management from the University of
Phoenix. He is currently working on his Doctorate in tech-
nology leadership. Jim.Richey @motorola.com

Jeffrey Strauss is associate director and director of
industry programs at Northwestern University’s NSF
Industry—University Center for Technology and Innova-
tion Management (CTIM) where he designs and manages
industry outreach and academic activities and programs,
develops materials, including dynamic on-line simula-
tions, and creates and co-teaches training programs and
courses related to international business and technology
management. He is particularly active in pushing new
business areas and attention to key corporate tools such as
roadmapping, scenario planning and strategic standards
management that are relatively new to industry. He is also
active in coordination with the MATI industry consor-
tium. He also has many years experience in consulting,
marketing, negotiations, and training and management of
multinational personnel. He has degrees in sociology,
psychology and East Asian Studies, and an M.B.A. from
Kellogg. Int-dev @northwestern.edu

Rachel Wells joined the Royal Mail in 1998 as a research
manager in the Future Technologies team, to identify how
new and emerging technology can be applied to benefit
the business. With degrees in geography and business
administration, she has previously worked in software
development and systems analysis at IBM, together with
research, geographical information systems, project man-
agement, marketing, and new product development at the
Ordnance Survey, Britain’s national mapping agency.
Wells is currently leading a major technology upgrade for
the Royal Mail’s customer relationship management
system. Rachel.a.wells@royalmail.com

Research - Technology Management




