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Roadmapping Integrates Business

and Technology

At Philips Electronics, roadmapping may be applied to systems, to a product range, to
individual projects, to components, or to production processes.

Pieter Groenveld

oveRviEW: The product-technology roadm

at Philips Electronics aims at better

technology strategy and improvement of the front end of the
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relationship over a five-year period. Teamwork, integral

imvolvement by the organization and good communication are

essential characteristics of the process. Benefits include a

The electronics business environment, in which Philips
Electronics is active, is characterized by
ever-more-demanding customers, increasingly shorter
product life cycles and fast-changing technologies. This
has a significant impact on the product creation process
because current management practices often fail to

recognize far enough in advance which new products and

technologies should be available and when. Instead of
long-term view is required, based on close cooperation
among all disciplines,
Roadmapping is one of the improvement actions that
was initiated to meet these demands. As I shall explain,
roadmapping was chosen in order to develop a stronger
awareness of how to serve important markets with the
right products at the right time and to improve the
cross-functional processes required for new product
creation.

p The approach described in this article is
5§ based upon the limited information available (1) and

approach is characterized by the integration of

4 experience elsewhere in technology management (2). This
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technology, product and market/application, paying due
attention to how requirements and opportunities change
over time. “Product” in this article means any component,
product, system or production process. At the same time,
the importance of such as

cooperation are emphasized. Roadmapping stimulates
organizational learning through the encouragement of
openness and ways of doing things better, It also supports
people at all levels in achieving milestones and becoming
committed to their role in the overall process.

The Roadmapping Concept

In simple terms, roadmapping is a process that contributes
to the integration of business and technology and to the
definition of technology strategy by displaying the
interaction between products and technologies over time,
taking into account both short- and long-term product and
technology aspects. The principle of a product-technology
roadmap is illustrated in Figure 1. The products 4, B, ...
and the technologies ag, pp, . . . required to develop and
produce these products are shown for roughly five years
ahead. Products 43, A4, . . . and technologies bb, ¢4, - - -
evolve from the earlier products 41, 42, .., and
technologies aa, pp, respectively. Note that technology ¢4
“kills” technology bb.

Product~technology roadmaps require a good
understanding of markets and applications in order to
define the products in terms of customer t

realize these functions. All these activities help to
improve, in particular, the front end of the product
creation process (the concept and idea phase) by
m}mxgwmfomﬁmmmpmjmﬁhelpﬂ;
up the necessary technology capabilities. Figure
ahwshawmmmmmm
The time interval that will be shown on a roadmap
depends on the type of products as well as the
aggregation level considered. Roadmaps describing
specific products with short product life cycles (¢.8+
portable audio products) will often not cover more than
three-to-four years, whereas roadmaps presenting

information about a generic product category (e.g.,

optical storage) may extend to ten years.

Both high-aggregation-level roadmaps (serving business

strategy discussions) and related specific roadmaps

(criented toward the operational business) are necessary
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organization.

The initial 2-3 is the so-called planning Itis
1e ini years is p! mdphnc.

tubes, for example, are Philips Components
used in television sets developed and manufactured by the

.managed Philips Television group. A roadmap
fmmleviﬁondisphymbesrequkeuc?opmhmbm
both groups because its functionality in terms of
customer benefits (daylight view, quick start, power.
mmpﬁm)hd:uminedhyhmoﬂhetdm
set. This example also demonstrates how roadmapping
supports strategic supplier relationships.

Figure 3 shows a roadmap for cordless telephone
hai:%hwbichm&mﬁmnfﬂnmhﬂofphsﬁc
parts is essential to continuously lowering the cost. The
required technologies are depicted in the lower part of the
roadmap. The black rectangle indicates a problem area:

Product-technology roadmaps
require a good understanding
of markets and applications in
order to define the products in

terms of customer requirements.

The required technology needs to be available well in
advance of the corresponding product.

characteristics and technologies over time in order that
wc]m]ogywblawkmsybuddedmduu‘lbem
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recognition of technology synergies.
mm;%mm%mﬂpmudlﬂamt
ones should be clearly defined.

Building the Roadmap »
Although it is relatively to describe the principles
mm“;:mmﬁhﬂdins-m(h
short, roadmapping) is less simple. Differcnces in
Wmmmmdwq?ufmdmsms
different departments (marketing, development,
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manufacture, etc.) need to be reconciled. A degree of
trust needs to be built up and nurtured by management to
ensure both a successful start and completion. Lack of
openness may block the whole process, as occurred in a
situation in which management prohibited the circulation
of a set of draft roadmaps showing weak product and
technology areas.

ing must be seen as an ongoing process that is
a part of the business cycle.

One can often start by establishing a small project team
mMuch(Mc)markn&ug,puod!mmmgmg
research, devel and engineering participate, The
team looks for a leader who preferably should become
the “sheet-owner” after roadmaps have been drafted. The
sheet-owner is responsible for maintenance of the
roadmapy(s). He or she initiates appropriate

actions and is the focal point for providing Mm
information as required. The team needs to consider such
items as:

* What do we want to achieve?

* For which products do we need roadmaps?

* What is the relationship between roadmaps?

* How do we organize the process of roadmapping?

* How do we ensure follow-up?

The team activities can then be followed by workshops to
ensure integral involvement of, and input by, the
arganization. The project team uses the outcome of the
workshops to prepare draft roadmaps, or parts of them.
Figure 4 outlines how the overall roadmap-building

50 process can be structured.
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- duct-technol lopment chain. Constructing roadmaps demands close

The detailed implementation of this roadmap-building
process will differ from one group to the other, depending
on the type of roadmap(s) to be developed (e.g., roadmaps
describing a range of products rather than a specific
component) and the communication structures and

define application needs and appropriate technologies. In | prooucterocess RoADMAP CORDLESS HANDSETS (plaeic o™ —
Philips Domestic Appliances, roadmapping was == % x »
in the existing structure of workshops that discuss and WEGHT - = 3 » »
define future product functions. In Philips Semiconductors, Cramacr, | Youse e | o | o
large multidisciplinary workshops were organized to fndey | POSTIONNG R o @ » »
cross-communication among the various product i oK b

groups that were serving related markets and using the | i
same technology base y b
Quite often these processes are supported by such tools semoM0
a5 Quaity Function Depl s o : MODULE /
SWOT analysis, innovation matrix, etc., which are \ POWER PACK
discussed later. .

" HousNg
Benefits of Roadmapping l
The essential benefits of roadmapping to the user are: :
* Establishment of a shared product-technology strategy. '
(Which loudspeaker technologies are required to ensure
the required sound functionality in PC monitors over a : PROCESS
5~6-year period?)
* Set an interlinked approach for long-range product and
techno !opphmtugmmmfmwmm \ —
optical storage fimction for consumer applications . ol [ Tedn | mbvel | mblevei2
develop over the next 5-6 years and what are the . TS :
customer benefits that will be possible and/or required?) | ms.wwﬁﬁmmzmmmw’
* Stimulation of learning and tmprovement of T mmber of parts over tme and th timely allaby
cross-functional communication. (How to define in a ! complex parts. . (

|
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timely manner the functionality of integrated circuits to
be developed by Philips Semiconductors and to be
applied by Philips Television in their products?)

* Improvement of time-to-market and time-to-money,
thereby achieving a better competitive edge. (Speeding up
the product definition process of, for example, shop
lighting by applying Quality Function Deployment and
roadmapping.)

* Supporting working in the process way. (Roadmapping
contributes to a better quality product specification
process.)

Benchmarking of the company’s processes and
technologies against best-in-class can further improve the

process,

Supporting Tools

Roadmapping is a complicated process, requiring the
simultaneous consideration of markets/products,

technologies and the interaction between them over time,
as shown in Figure 5.

In the start-up phase, only one or two of the three
parameters of product, technology and time can be
considered simultaneously. This helps to structure the

Roadmapping must be seen as
an ongoing process that is a

part of the business cycle.

discussions and clarify which problems have to be
addressed first. Tools such es QFD and the Innovation
Matrix, which stem from technology management
practices, can be used to determine one or more of these
parameters (3).

approach that guides managers and design teams
through the concept and idea phase of the product
creation process. QFD helps to focus on the finctional
(customer) requirements (the what) and translates these
requirements into appropriate (technical) product
characteristics (the how). QFD has been extensively
Mﬁhﬂw%ﬂ(ﬂﬁﬂmlﬂuﬁsmw
ing, the approach requires

e oliary commitication nd decision-making
In QFD, process technologies and time dependency play &
legmmmhmwmismﬁmh
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complicated than roadmapping, where time is a crucial
parameter and both products and technologies must be
considered. QFD offers a reliable starting point for
cooperation.

The outcome of the QFD process corresponds with the
mdn!pplminsphs&w!:ichhomzplmdby
determining the corresponding technologies, Then, the
drafting of roadmaps covering at least 46 years can start,
with full attention devoted to the time aspect. Either in

Figure 4. —Essential elements of the roadmap-building process are the establishment of a
multidisciplinary project team that guides the process, and workshops that are organized

to ensure integral imvolvement of, and input by, the organization.
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multidisciplinary teams and/or workshops, roadmap y
scenarios are built to show how product functionality may )
develop over time and which technologies will be

required (market pull, Figure 5), or else how technology

will influence the product functionality (technology

push). A common vision of what the future will look like

for the products and technologies concerned is the

primary goal of these activities.

The Innovation Matrix concept is derived from what is

known in Philips as the Blue Box Model (because of the

L MARKET PULL >
3 A
PRODUCT 2 PRODUCT ¥ :
PRODUCT 1 PRODUCT X
A A
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consideration of market pull, technology push and their interaction over time. y
| \5

bax in the middle of Figure 6 usually being colored blue).
This model as been suggested by Matthews (5) and was
elaborated further by Philips. It shows the relationship
between uncertainty of product feasibility and
commitment to resowrce allocation. Three phases are
distinguished in this model: the upper circle, the box in
the middle and the lower circle; each has its own specific
mesning (Figure 6).

In the upper circle phase, the question addressed is: Is it
physically possible? Typically, research activities take
place in this phase. The box in the middle considers such
questions as: Is it attractive? Do we want it? In this phase,
for example, product portfolio issues have to be
addressed. The lower circle phase has to answer the
question: 'Howdnmdoit?su-nightfowm‘ r product
development activities take place in this phase.

that supports roadmapping.

uncertainty (vertically) and required availability
(horizontally) for either technologies or products (Figure
7). Initially technologies, and thre timo frames
are considered (510 years, 3-5 years and 1-2 years),
whidlmdm’larbﬂ:cumdnhedindwl\&gﬂ:m‘
model. Products and technologies are then positioned in
&eﬁnesmsofmcmhmwm’gm“’ﬁm?ﬁh:
mmmspuuﬁ' ¢ circumstances; for example:

Roadmapping requires the
simultaneous consideration of
markets/products, technologies

and the interaction between

* Missed in the matrix means
that a technology has become available that may not be
required for 510 years from now, so that money has
been spent in the wrong way.

* Problem in the product matrix implies that the product
is needed in the short term but its feasibility is not proven.
+ Your future shows the right balance between required
availability and existing degres of uncertainty for cither
technologies or products.

After these two matrices have been completed, actions
can be taken either to investigate specific problem areas
or to commence actual
Spedﬁcwﬁmmym

1. Mapping the technology matrix onto the product
matrix end analyzing possile discrepancies betwech o
required availability of products and technologics.

an snalysis reveals, among other things, the areas of
opportunities and major risks.
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them over time.
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2. Conducting a portfolio analysis for the technologies.
The analysis can show whether or not there is a good
balance between short- and long-term R&D investments.

3, Conducting a portfolio analysis for the products, to
reveal possible gaps in the availability of new products.
The information in the innovation matrices and,
so far as available, the results of the actions listed above
serve as inputs for the roadmapping process.
Roadmapping Practices

The following practices illustrate both differences and
common aspects of the roadmapping process (6).
Philips Lighting began roadmapping by defining ten major
application areas, deliberately ignoring technology impact.
So-called “application roadmaps™ were constructed to
display current and future application requirements, These
application roadmaps describe for each application area
(e.g., shops, roads, offices) what the future customer
requirements will be and how they interact with product
design parameters, Considerable improvement in the
definition of application requirements can be gained by
applying QFD. All of these activities were undertaken by
team of application experts, product managers and
representatives from market research and development.
In the next phase, product and technology gaps that
needed to be filled were assessed, followed by the
selection of the best product-technology choice for each
application segment. Then, work on the product and

technology roadmaps was started for different product
lines, ¢.g., fluorescent lighting, halogen lamps,
high-pressure mercury lamps. These roadmaps serve as
input for product program management, prioritization of
R&D programs and technology synergy definition.
The roadmapping process in Philips Domestic Appliances
is embedded in an existing structure of workshops aimed
at better understanding market needs and improving the
front end of the product creation process (the idea and
concept phase). The different product groups, such as air
treatment, shavers, floor care etc. organize their own
workshops. A typical workshop starts with presentations
on consumer needs and technology trends, It continues by
translating defined consumer needs into functional
After reaching a consensus, drafting of the long-term
product-technology roadmaps starts, The roadmaps
describe over a 57 year period the essential functional
characteristics of a product (in terms of customer benefits),
translate these requirements into technical product
specifications and display the necessary technologies.

A next step is to optimize the use of related technologies
across different product groups. So-called technology
synergy platforms, in which representatives of the various
product groups participate, define common technology
programs for research and advanced development.

Philips Semicond is active in applicat ific
integrated circuits, a fast-moving market segment with an
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technology corresponds with its
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uncertainty. a matrix shows in a simple
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time-to-market, in-time technology investments, and
continuous cost reduction. Similar to the Lighting
approach described above, a three-layer roadmap
structure was introduced, consisting of
seven-stage process was developed consisting of:

1. Problem recognition by management.

2. Development of the provisional three-layer roadmap by
ial

3. Roadmap discussion and information-gathering by a
small team.

4, Workshop(s) with multidisciplinary participation to
draft roadmaps.

5, Upgrading of the roadmaps and their format (if
necessary).

6. Improvement of supporting tools.

7. Stimulation of learning by repeating stages 2-6.
The roadmapping activities in Semiconductors are,
amougotherﬂ;m’gs,mppormdbylnnwlﬂmllﬂ.lﬂm
(see Figure 7) to analyze product-realization risks. The
use of Innovation Matrices begins by filling in the
technology matrix. For example, if a “medium
uncertainty” risk is assigned to & given technology that
should be available within one year, additional actions
need to be defined, such as acquisition of extra
mmmuww-mﬂm .

approach is applied to products in the product innovation
matrix.

hO}WWM)ﬁmmm
for the right products (¢.8,
video signals).

What We Learned
The path to the results presented in the preceding sections
e Dot alvays as smooth s it may look. Rosdmapping

mnybehmpmdamhnedform
few of which are briefly described below.

reasons, &

Roadmapping has proved itself
to improving the

idea and concept phase of the

product creation process.

o The time and effort required for roadmapping is
some time. This is even more likely when roadmapping is
introduced as & quick solution to existing problems. If
this is likely to occur, start the roadmapping process on a
small scale and explain the roadmapping program to the
organization in as much detail as possible.
m Reorganizations will usually stop &
process unless it has become 2 common
then take quite some time to regain momentum. However,
roadmapping helps to identify and emphasizs capabilities
of key personnel necessary to restart or continue the
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