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Road-mapping for corporate strategy

A Japanese case study involving Delphi-scenario writing

Akio Kameoka

This article reviews the development of new technology and product foresight and
assessment in Japan through a real case study in the home facsimile machine indus-
try. The case shows that technology forecasting, technology assessment and product
planning are integrated by roadmapping. Linking corporate business strategy with
technology strategy plays an important role in a firm's success and contributes to a
nation’s healthy economic growth. Integrated technology roadmapping provides a prac-
tical instrument for middle and long-range technology development and corporate
business strategy formulation by aligning internal and external resources and social
marketing factors.

Introduction
echnology forecasting is always
challenging work - whether for a
firm, or for an industry or for a

country. Japan's Ministry of Edu-
cation, Culture, Sports, Science and
Technology (MEXT) embarked on sci-
ence and technology forecasting at the
national level in the early 1970s and
MEXT continues to conduct regular
Delphi surveys approximately every five
years. Every survey aims at forecasting
long-term trends in various fields of sci-
ence and technology over the next thir-
ty years.

At  firm level, large companies start-
ed to use scientific methods in the late
1970s to help forecasting technology
trends, while Japanese manufacturing
industry as a whole enhanced its glo-

bal competitiveness. A Delphi-scenar-
io writing (DSW) method was devel-
oped during this period and is intro-
duced in this article. In some industries,
industrial associations or research
consortiums coordinated efforts in for-
mulating a variety of roadmaps as im-
portant documents to support firm-lev-
el technology strategy and planning.
Roadmapping was also widely used
by Japanese companies and indus-
tries. At first, it was simply used to pro-
vide short-term and long-term technol-
ogy and innovation forecasting. Next it
became a routine planning instrument
for coordinating the innovation process
within or among companies. More re-
cently, roadmapping has been recog-
nized as a powerful holistic device to
improve the quality of technology

Dr. Akio Kameoka
Fellow, National Institute of Science

and Technology Policy (NISTEP)
1-3-2, Kasumigaseki, Chiyoda-ku

Tokyo, Japan
Tel: (+81-3) 3581 0605
Fax: (+81-3) 3503 3996

and
Professor at the Graduate School of
Knowledge Science, Japan Advanced

Institute of Science and Technology
(JAIST), 1-1 Asahidai, Tatsunokuchi

Ishikawa, Japan 923 1292
Tel: (+81 761) 51 1720
Fax: (+81 761) 51 1720

E-mail: kameoka@jaist.ac.jp

T

Special Feature : Technology Road-Mapping



36 TECH MONITOR l Jul-Aug 2003

Special Feature : Technology Road-Mapping

3636363636

3636363636

CK

CK

We developed a strategy to pro-
mote small home-use facsimile by ap-
plying a new approach that we now call
the DSW method. The method was first
used in Toshiba Corporation 25 years
ago to developing a strategy to promote
facsimile use for the small office and
home.

Forecasting comes before action.
The Delphi method is a well-known in-
tuitive method. The advantage of the
Delphi forecast lies in its simplicity and
convenience of use. The DSW method
is an integrated method that provides a
systematic approach to developing a
strategic scenario for promoting the in-
novation process. The DSW method con-
sists of eight steps (Figure 1). The first
three steps, from first object analysis to
Delphi forecasting, provide a Delphi
needs/time chart, which gives prelimi-
nary information on the technology and
the future services. The next two steps,
from the fourth morphology analysis to
foresight scenario writing, focus on clar-
ifying the inter-relationships among the
forecasted items. This generates a flow-
chart scenario, which leads to the next
two steps, from strategic programme
scenario writing to integrated strategy
development. The last step of the strate-
gy implementation provides a practical
programme to promote the innovation,
and the expected results, as, for exam-
ple, the projected penetration curve of
the product life cycle.

DSW for facsimile industry
The process we adopted in the devel-
opment of our strategy for the small fac-
simile is briefly reviewed with reference
to the eight steps in Figure 1.  In Step 1,
facsimile technology and services were
analyzed in detail, side by side with
competing media such as the tele-
phone, mail, the telegraph, television,
the newspaper and others.

In Step 2, 49 services expected to
be provided in the future were identi-
fied; and in Step 3, Delphi forecasting
was carried out using workforce mem-
bers and some external members by
scoring the importance of the needs and
the time to start the services. Figure 2
shows the needs flowchart over time.

In the morphology analysis in Step
4, the 49 services were classified into
four main categories and 13 medium
groups by using the KJ (Kawakita Jiro)

technology forecasting becomes an or-
ganizational learning process.

The case study
To explore an intelligent methodology
for integrating technology seeds and
social needs by articulating future de-
mands with rapidly advancing technol-
ogies, I would like to introduce my per-
sonal experiences and first-hand ob-
servations on the development of fac-
simile machines in Toshiba Corpora-
tion. I believe this is an interesting and
practical case to illustrate how inte-
grated technology forecasting and as-
sessment is processed and used in
the real world.

DSW method
 In the 1970s, Japanese organizations
faced a problem when promoting office
automation. The problem Japan en-
countered was how to handle Chinese
characters, of which there are about
4,000 in Japanese daily use. The use of
traditional Japanese typewriters re-
quired extensive training, and could
normally be used only by professional
typists. It was very difficult for ordinary
people to use these typewriters, which
made computerization difficult. The fac-
simile machine offered one of the easy
solutions for office automation. It made it
possible to directly transfer handwritten
rather than typed documents from one
office to another office through a tele-
phone line.

management and the integration of
various activities. This article reviews
the development and application of a
unique technology forecasting meth-
od, and proposes an integrated strat-
egy development by using roadmap-
ping technology.

Forecasting and roadmapping
Technology forecasting uses many dif-
ferent methods based on different the-
ories and applications. Roadmapping,
one of the forecasting techniques, is a
process that contributes to the integra-
tion of business and technology and to
the definition of technology strategy. It
displays the interaction between prod-
ucts and technology over time, taking
into account both short and long-term
product and technology aspects. Road-
mapping could be expressed in vari-
ous forms: technology roadmapping,
industry roadmapping, science road-
mapping, and product roadmapping.
But in recent times, many scholars
have been suggesting that technology
roadmapping could be an integrated
technology forecasting process to reg-
ularly support strategic planning and
integrate product development, inno-
vation management and manufactur-
ing as a coherent holistic process.

Good technology roadmapping can
perform more generic technology man-
agement functions. These include: tech-
nology intelligence, strategy formulation,
technology decision-making and stra-
tegic technology control. In the process,

Figure 1: The procedure of the DSW method for roadmapping

Step 1: object analysis

Step 2: forecast items

Step 4: Morphology analysis

Step 3: Delphi forecasting

Step 5: Forecasting scenario writing

Step 6: Strategic program scenario

Step 7: Integrated strategy

Step 8: Strategy implementation



TECH MONITOR l Jul-Aug 200337
CK

CK

3737373737

3737373737

method, a new finding of the two-dimen-
sional portfolio matrix that consists of
objectives (business vs. living) and
means (communication vs. information).
This matrix suggested that it is difficult
to cross over from the business com-
munication (BC) domain to the living
communication (LC) domain, and it is
necessary to pass through the business
information services (BI) and living in-
formation services (LI) domains.  In Step
5, foresight scenario writing is a pro-
cess to integrate the results of Steps 3
and 4, and to generate a Delphi-sce-
nario flow-chart (Figure 3), which de-
scribes the facsimile service innovation
process in the four domains.

Small facsimile scenario
The foresight scenario for the small fac-
simile in 1977 was developed by the
DSW method to promote the innovation,
which outlines the processes in the four
categories - BC, B, LI and LC. These
innovation scenarios introduced new
factors to enhance the process, for ex-
ample, the facsimile commercial mail
(CM) and direct mail (DM), or the public
facsimile information and communica-
tion service terminals, similar to public
phones. The new factors to induce de-
velopment could be found in writing sce-
narios that require logical thinking, by
specifying the relations between the fore-
casted items. This ability to find new re-
lated factors is one of the critical advan-
tages of this method. The second ad-
vantage is the easy processes of sce-
nario writing which does not require
hard thinking by putting Delphi-forecast-
ing into the pre-stage.

Enhanced diffusion scenario
The next stage in this approach was to
find key accelerating factors to promote
penetration into home applications. The
first factor was to spread business use
facsimiles that could be promoted
through the following five factors:
l Expansion of in-house business fac-

simile systems, to be connected to
outside home-use facsimiles.

l Increase of information services to
professional users in business offices
that need to contact individuals at
home.

l Information processing systems that
support outsourcing of office works,

such as conference management or
typewriting services.

l Wholesaling and retailing of fac-
simile networks that extend to inde-
pendent business offices.

l Information services directed to
wholesale and retail sales and inde-
pendent offices.

The next suggested target was to direct-
ly promote the diffusion of home facsim-
iles, intending to increase added val-
ues for individual subscribers at home
or to reduce the costs for the services.
The items derived from the scenario
could be summarized as integrated in-
formation services providing coordina-
tion for all the services.
l A commercial angle to reduce costs;
l A simple charge-collecting system for

information and service providers;
l Familiarization by demonstration and

an open system, through introduction
to restaurants, coffee shops and plac-
es of recreation;

l Shifting from office use to home use
in small business offices and among
retailers;

l Adding of new functions, for exam-
ple, copying, game, and TV interfac-
es that could be provided with little
modification; and

l A new lifestyle campaign that famil-
iarizes audiences with the use of the
new facsimile machine.

These counter measures were integrat-
ed to attain a higher performance by
selecting the following six items: the es-
tablishment of a total information cen-
tre; business office facsimile promotion;
a retailer/independent business office
facsimile network; public facsimile dis-
tribution; community facsimile networks;
and further cost reductions with im-
proved functional performance.

Forecast versus performance
Continuous innovation in facsimile de-
sign and manufacture has been promot-
ed by the Nippon Telegraph and Tele-
phone Public Corporation in coopera-
tion with Japanese industry for about
three decades. This is how it success-
fully promoted the original innovation in
Japan and then throughout the world.1

Figure 4 shows the penetration curves
projected in 1977 and the actual curve.
The predicted innovation scenario was
characterized by the simple four portfo-
lio categories, which had suggested that
the way to move directly to the LC do-
main from the BC domain was difficult
due to the external network needed.
Instead the suggestion had been to lead
with the information services BI and LI
domains to increase the number. In hind-
sight, it is clear that this insight was
generally appropriate. The actual pen-
etration curve was slow in starting up,

Figure 2: Needs chart of small facsimile services forecasted over time by
the Delphi method
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but the real growth rate was faster than
the one the curve predicted. It could
be interpreted that the external net-
work was underestimated. Another
point of departure from the original
projection was that the facsimile inno-
vation spread worldwide far more rap-
idly than expected. This was a good
lesson from the case study.

This review of the growth of the
small facsimile in Japan over the past
25 years and the DSW method to devel-
op the innovation strategy lead to the
conclusion that good quality foresight is

possible, and that the DSW method as
a practical instrument can effectively
support long-range strategy develop-
ment. The method provides a basis for
more integrated and comprehensive
strategy development.

Integrated roadmapping
Techniques of technology forecasting
and strategy development have im-
proved over time. For example, new tech-
nology roadmapping has advanced
from first generation technology road-

mapping, which focuses on technology
forecasting, to second generation,
aimed at technology strategy develop-
ment, and then toward the third genera-
tion, which enables mutual communi-
cations among the stakeholders con-
cerned. Integrated roadmapping is com-
plicated, and a sophisticated methodol-
ogy needs to be explored. Figure 5
shows conceptual mapping, which in-
tegrates the technology, product, man-
ufacturing, and marketing processes.
The essential process of roadmap inte-
gration is to find connections between

Figure 3: Delphi-scenario-based product/service roadmapping for small facsimile innovation

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Personalization / Miniaturization 

Affiliated  
Corporate group 
communication 

B
u

siness C
om

m
u

nication
 

Inter-office high 
speed business 
communication 

Affiliated  
Subsidiary group 
communication 

Inter-division 
 /section business 
communication 

In-house  
Personal business 
communication 

Smalleroffices

De- centralization 

Affiliatio

Community 
 Information Systems 

�ifirm village, apartment�j 
Livin

g C
om

m
u

nication 

Facsimile  
Commercial Direct  

mail services 

General 
 Business information 

services 

Membership 
 Professional information 

services 

B
usiness Inform

ation
 service 

Daly life  
information  

services 

Creative life  
Information  

services 

Making  
Money information 

services 

Living Inform
ation service  

(1980)
       

 
 

     (1990) 
        

     (1990) 

Public facsimile 
Information & Communication 

services  

Educational 
Information  

services 

Integrated 
Community life 
Information & 

Communication 
services   

Local (Public) 
Leisure 

Information 
i

Li
vi

ng
 c

om
m

un
ca

tio
n

Li
vi

ng
 in

fo
rm

at
io

n 
se

rv
ic

es
B

us
in

es
s 

in
fo

rm
at

io
n 

se
rv

ic
es

B
us

in
es

s 
C

om
m

un
ic

at
io

n Affiliation

Personalization/miniaturization

Smaller offices

De-centralizaton

In-house personal
business

communication

Inter-division/
section business
communication

Inter-office high
speed business
communication

Affiliated
corporate group
communication

Affiliated
subsidiary group
communication

Membership
professional

information services

General business
information

services

Facsimile commercial
direct mail services

Daily life
information

services

Creative life
information

services

Making money
information

services

Educational
information
services

Local (public)
leisure information

Services

Community information
systems

(firm, village, apartment)

Integrated
community life
information and
communication

services

Public facsimile information &
communication services

(1980) (1990) (2000)



TECH MONITOR l Jul-Aug 200339
CK

CK

3939393939

3939393939

core objectives. Thus in Figure 5, the ar-
row ST 1 (science and technology) to
PF 2 (product feature) indicates the con-
nection between the science/technolo-
gy core and the product feature core.

For small and medium-sized en-
terprises (SMEs), my suggestion is to
be actively involved with organizations,
such as industrial associations or glo-
bal consortia, that undertake roadmap-
ping. Such participation in roadmapping
exercises would give good access to
external resources, helping SMEs to
understand future technology trends and
integrate internal technology forecast-
ing and planning with the entire value
chain in the industry in which the SME
is involved.

Conclusion
Technology foresight includes forecast-
ing of emerging technologies, and as-
sessing and communicating them
among product providers, consumers
and stakeholders. Any analysis of future
technology is complicated in practice;
and includes technology forecasting,
technology foresight, technology intelli-
gence, technology roadmapping and
technology assessment. These ap-
proaches need to be integrated in order
to achieve a comprehensive under-
standing of emerging technologies and
their likely social impacts. Such an inte-
grated strategic planning methodology
should be explored before developing
a complex innovation system. In partic-
ular, a definition of the various functions
is essential to an integrated roadmap-
ping process.
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Figure 4: Penetration curve of small facimile: projection and reality
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Technology Foresight online training
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and ecologically viable technologies.

In this programme you can learn about Technology Foresight and share the knowledge acquired by ICS-
UNIDO several projects around the world. This self-training course is divided into five main topics. Each one
has been developed to provide you with information and knowledge. The training programme is a cost-
effective channel for developing research skills and understanding in Technology Foresight.

For more information, contact:
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AREA Science Park, Padriciano 99, 34012 Trieste, Italy
Tel: (+39-040) 9228 111
Fax: (+39-040) 9228 101
E-mail: info@ics.trieste.it

Web: http://www.foresight.ics.trieste.it


