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Guest Editorial:
New Perspectives on Roadmapping: Foreword

ROADMAPPING emerged from industrial practice more
than five decades ago, initially to support integrated

product-technology strategy and planning, and championed
by firms, such as Motorola and Philips. The first sector level
application of the method was in 1991 by the U.S. National
Advisory Committee on Semiconductors, leading to the first
international application in 1999 with the publication of the
highly influential International Technology Roadmap for
Semiconductors (ITRS). Academic interest in the method
followed practice, starting in the late 1990s with research
groups that had high levels of industrial engagement.

Subsequently, there has been a steady growth in both
practice and research, with the approach being adopted in
a range of sectors, and adapted to address many different
strategic goals and organizational contexts. Motivated by
continuing developments, this special issue brings together a
total of 18 papers covering a diverse range of practice and
research perspectives from academia, industry, and government
agencies. After a foundational paper setting out definitions, these
contributions are organized into five themes: (i) application and
practice, (ii) process and methods, (iii) systems design, (iv)
policy futures, and (v) digitalization.

Definition and Underpinning Concepts

1) The “roadmap” metaphor is very popular and propagating
faster than the discipline of roadmapping itself. Despite
decades of practice and research, there is still a lack of
clear, coherent, and commonly accepted terminology.
To directly address the definitional problem, this special
issue begins with a paper by Kerr and Phaal [item 1) in the
Appendix] that provides grounded definitions based on the
core concepts underpinning roadmaps and roadmapping.

Application and Practice

Industry has led the development of the roadmapping
approach, since its emergence in the 1960s. This is reflected in
the first set of papers, which relate to the practical application
and experience of roadmapping.

2) Roadmapping has been widely used to support industrial
development and policy at sector and national levels,
for which the Ministry of Economy, Trade and Industry
in Japan has been a leading proponent. Watanabe et
al. [item 2) in the Appendix] provide an update on a
kaizen-based (continuous improvement) method for
upgrading roadmaps to support the implementation of
technology and science policy.
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3) Corporate-wide deployment of roadmapping is
notoriously challenging, due to a combination of issues
associated with systems integration, complexity, and
organizational change. Meydanli and Polat [item 3) in the
Appendix] provide insights into technology roadmapping
practice within Arçelik, based on more than 15 years of
experience in a corporate context.

4) Roadmapping has been adapted for many different
contexts and purposes. Hillegas-Elting [item 4) in the
Appendix] describes how the Bonneville Power Admin-
istration has customized roadmapping to communicate
the agency’s technology research, development, and
demonstration agenda to the broader community of
national laboratories, universities, and manufacturers.

5) The most influential roadmapping initiative has been
the ITRS, which has driven global development over
the past 30 years, enabling the digital systems we
benefit from today. Yasunaga [item 5) in the Appendix]
explores how this initiative has sustained its momentum
through multiple innovations, in relation to the scaling
“laws” that characterize technological advancements in
semiconductor manufacturing.

Process and Methods

It is often said that the process of roadmapping is more
valuable than the roadmap itself, providing an opportunity for
stakeholders to share knowledge and perspectives, supporting
alignment, consensus building, and buy-in for implementation
of strategic plans. The second set of papers in this special issue
focus on methods.

6) Expert knowledge is crucial in roadmapping, as a source
of information and for analysis and sense-making, with
workshops often forming a key part of the process. The
range of necessary perspectives can be diverse, with
many stakeholders involved. Oliveira et al. [item 6) in
the Appendix] describe how such information can be
gathered effectively through a hybrid approach of expert
engagement before and during workshops.

7) Krull et al. [item 7) in the Appendix] focus on how knowl-
edge is shared in roadmapping activities, from a multilevel
perspective that encompasses both individual and
organizational views. Mechanisms that enable or constrain
knowledge sharing are identified in relation to workshop
setting, disposition, and motivation of participants,
together with shared meanings and commitment to act.

8) Freitas et al. [item 8) in the Appendix] also take a mul-
tilevel perspective, describing a bottom-up roadmapping
method for supporting integration and communication,
based on an in-depth action research project. An
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architecture is proposed that ensures appropriate degrees
of information granularity are provided for managers at
various levels, from senior decision makers to those at a
more operational level in the organization.

9) The roots of roadmapping lie in hardware innovation, in
contrast to agile development approaches more typical
of software and digital innovation. de Souza et al.
[item 9) in the Appendix] propose an incremental agile
roadmapping method suitable for management of digital
entrepreneurship, based on an extensive action research
program involving a set of longitudinal case studies with
three startups and two startup accelerators.

Systems Design

Engineering systems design forms the principal conceptual
and practical basis for roadmapping, enabling functional
alignment and hierarchical integration. The third set of papers
explores the systems design aspect of roadmapping.

10) Design thinking is now an established practice in many
organizations and can be combined with roadmapping to
good effect for supporting strategy and innovation. Kim
et al. [item 10) in the Appendix] focus on the benefits
of bringing user-centered design to roadmapping, which
historically has focused more on technological aspects
of innovation. Involving designers at earlier stages in
the process ensures that customer value considerations
are clear.

11) The trend toward servitization of physical products helps
to ensure that customer needs are more directly satisfied.
Pessôa and Gowda [item 11) in the Appendix] explore
product-service-system roadmapping, aligned to both
changes in market needs and technological performance
improvements over time, illustrated with reference to a
case study.

12) Roadmap architecture relates to problem definition and
scope, knowledge taxonomies, and the data required to
populate the roadmap. Han and Geum [item 12) in the
Appendix] propose a data-integrated method, including
consideration of appropriate structure, typology, and
process for supporting data integration in roadmapping,
along with an illustration for the case of smart devices.

Policy Futures

Over the past 30 years, roadmapping has been increasingly
used to support policy-related foresight studies, for sectors
and geographic regions. Unlike company-level roadmapping,
foresight initiatives are widely promoted as a means for
coordinating action, and are also a useful source of intelligence.
This fourth set of papers cover both methods and applications
of foresight roadmapping.

13) Innovation systems are a well-established theoretical
framework in foresight, although practical application
of the theory is challenging. Ho and O’Sullivan [item
13) in the Appendix] examine how roadmapping can
help to bridge this gap, with innovation system functions
and concepts compatible with roadmap structures, in the
context of technology-intensive industrial emergence.

14) All management tools have strengths and weaknesses,
and so a toolkit is generally required. Scenario planning is
a widely used futures method for dealing with long-term
uncertainty, and Okada et al. [item 14) in the Appendix]
propose an integration of roadmapping together with
modeling in the context of sustainable futures and the
UN Sustainability Development Goals.

15) Technology is a driver for change, requiring an under-
standing of the potential impact of technological choices
and pathways to value. Nazarko et al. [item 15) in the
Appendix] present a series of roadmaps for priority tech-
nologies developed in a regional foresight study, consid-
ering human resources/skills and financial assets, leading
to a regional nanotechnology development strategy.

16) Roadmapping is a flexible approach, which can and
must be adapted to context. Letaba and Pretorius [item
16) in the Appendix] propose a technology roadmap-
ping methodology for large-scale projects in developing
countries, aiming to bring about sociotechnical transi-
tions. The method is illustrated with reference to a large
roadmapping-foresight study for the Malaysian electron-
ics and electrical sector.

Digitalization

Digital tools bring ever-increasing analytical and process-
ing support for roadmapping, enabled by growing volumes
of data and computational power. The final set of pa-
pers in this special issue explores the application of digital
approaches.

17) Roadmaps should not be static; they do need to be
updated to reflect the changing environment and on-
going learning. Pora et al. [item 17) in the Ap-
pendix] present a semiautomated, data-driven decision
support system that enables roadmaps to be dynami-
cally updated. The approach is illustrated with refer-
ence to a digital transformation roadmap in the service
sector.

18) Wargaming is an approach that allows competitive sce-
narios to be simulated, in both defense and commer-
cial sectors, feeding into strategy. Mittal and Davidson
[item 18) in the Appendix] explore how wargaming and
computer-based combat simulation can generate quan-
titative metrics to support the testing and refinement
of technology roadmaps. An illustrative case study for
armored exoskeletons is provided.

ROBERT PHAAL, Guest Editor
Centre for Technology Management
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