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Abstract—Roadmapping emerged from industry and has evolved over the decades,
through improvements and refinements made by both practitioners and research
groups, to become an established and extensively deployed method. Roadmaps are
popular in helping to convey and communicate the essence of strategic plans,
organizational initiatives, program pathways and future courses of action. But what
actually constitutes a roadmap? What are the unique attributes that distinguish them
from other journey-mapping approaches and forward-looking business documents?
Drawing upon active involvement in industrial engagements, applied research, tool
development, and supported by the literature, a roadmap has now been defined as: a
structured visual chronology of strategic intent. Further, roadmapping has been defined
as: the application of a temporal-spatial structured strategic lens. As a result of these more
rigorous and robust expressions, this paper reports and reviews their underpinning
concepts and dimensions, and puts them forward as the new standard definitions.

Index Terms—Roadmapping, technology management, strategy, innovation.

I. INTRODUCTION

Roadmapping and roadmaps provide a powerful and practical means of supporting
organizations with their strategy, long-term planning, innovation and foresight activities. The
method has a proven track record and its provenance is firmly rooted in industrial
engineering, company practices and practitioner-led guidance [1]. Early applications can be
traced back to NASA, Boeing, GE, Lockheed, USAF, Rockwell International and the U.S.
Department of Energy [1]; whilst the formalized processes, which were influential in raising
the awareness and encouraging uptake of the method, were due to seminal publications by
Motorola [2], BP [3], Philips [4], EIRMA [5], Lucent Technologies [6] and the
Semiconductor Industry Association [7], [8]. The method gained in prominence when it was
demonstrated as an effective way of aligning investments in technology, alongside
prospective performance levels and functionalities, to potential competitive/customer benefits
and commercial expectations. Subsequently, it has been applied to components, products,
services, systems, systems-of-systems and at the sector, regional, national and international
levels [9]. And, adopted by numerous businesses and institutions across a wide range of
domains to address a variety of challenges/initiatives and organizational contexts. Most
commonly applied in manufacturing sectors, uptake in other fields has been much slower and,
disappointedly, the method and its practices are seldom covered in general management
courses or textbooks on strategy. This may be due to the method being commonly called
technology roadmapping.
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As acknowledged by Phaal et al. [10], technology roadmapping is the dominant term, with
product roadmapping being second-most common. Given the history, there is a long-standing
association with technology-intensive organizations and, obviously, an evident technological
focus, stimulated by the desire from technology departments/groups to better convey the
value of technology within the business [10]. The technology prefix can be misleading, with
potential users mistakenly inferring that the method is limited to solely technological
considerations. It should be noted, a decade after their landmark 1997 publication, Philips
Electronics provided a further reflection on their roadmapping experiences and stated that the
product-technology roadmapping description had been replaced by business roadmapping, i.e.
“the development of a medium-term (5-7 years) vision of how the business is likely to
develop when markets and product characteristics as well as technology get equal emphasis”
[11]. Other prefixes have also been used, such as strategic [10], [12]. Yet, there still remains
either a misunderstanding or reluctance to fully appreciate and appropriately acknowledge the
holistic approach and flexible nature of roadmapping/roadmaps. Business school academics
and management theorists should, perhaps, look back with a more considerate and open view
on practitioner-driven developments and contributions.

In the second ever issue of the Journal of the Academy of Management (dating from 1958),
there was a warning to “not disregard ideas developed by the practitioner” and a call for
frameworks to be “broad, expandable, and elastic and not restricted to a specific discipline”
[13]. Roadmapping embodies and exemplifies such a position. As a method and management
tool, which is underpinned by a generalizable framework, the approach is completely scalable
to any unit of analysis and customizable to any strategic context [14], [15], [16]. Roadmaps
have the ability to clearly and coherently portray and present the dynamic linkages (including
highlighting discontinuities) between resources and capabilities, product/service solutions,
organizational objectives and business drivers, market characteristics and the changing
environment. The method enables and encourages “joined up thinking” [16], where all of the
important perspectives can be represented together [17], so providing both a focal mechanism
and integrative view [10], [14]. Greater recognition of roadmaps/roadmapping may be more
forthcoming as their profile and potential is enhanced by being exemplified as having a core
role in management toolkits and actively deployed as a platform [18], [19], [20]. That said,
there still remains a fundamental and unresolved issue. There is no standard meaning or exact
definition of roadmap and roadmapping [1], [12], [21]. Such an issue may very well engender
the dismissive reception by management scholars, hence leading to the lack of inclusion and
serious coverage of the method in business school research, courses and textbooks.

Within the technology/engineering management community, a number of authors have put
forward a very basic definition of roadmapping, namely: the process of creating/developing a
roadmap [22], [23], [24]. Although obvious, such a definition is limiting. In reality, there are
companies who actively use roadmapping to good effect in process terms without producing
roadmap artifacts. So, what are they actually getting from roadmapping? There is a lot of
value in doing roadmapping beyond producing a roadmap, and a definition should reflect
what is really behind the adoption and application of this mapping method. In regards to
roadmaps, Beeton et al. [25] points out that “rather than defining the term, commentators tend
to focus on the functional attributes of roadmaps, i.e. describing what a roadmap does, rather
than what it is”. In the literature there is one prominent and highly citable definition. Bob
Galvin, CEO of Motorola during the time when roadmapping was being formalized and
embedded in the company, defined a roadmap as: “an extended look at the future of a chosen
field of inquiry composed from the collective knowledge and imagination of the brightest
drivers of change in that field” [26]. “Imagination” and “brightest” provide a strong positive
vibe, and “an extended look at the future” is a wonderful turn of phrase. But, what do these
words really mean? What actually is an extended look? In this paper we put forward



definitions for roadmap and roadmapping, together with a description of the underpinning
concepts, substantiated by both practice and the literature.

II. ROADMAPPING AND ROADMAPS

Fundamentally, roadmapping and roadmaps support organizations with planning and
alignment [19]. Planning is well understood, although alignment does need some explanation
to clarify its full meaning. To align on a way forward a number of specific aspects must be
given consideration. At the level of individual participants/groups/stakeholders there should
be a reconciling of self-interests, opinions and perspectives [27]. In regards to the actual
content and substance, there should be a common and agreed understanding of what can be
delivered and/or demonstrated against the allotted timeframe and available resources [27]; and
there should be a calibrating of what is being offered/proposed in comparison to future
customer needs and expected contribution given the goals of the organization.

Roadmapping and roadmaps are conjoined; however, an immediate contrast can be made.
It was readily acknowledged by Motorola that the greatest value was not necessarily in the
finished roadmap, but rather in following the discipline of the roadmapping process [2].
Similarly, EIRMA [5] stated that the greatest value of a roadmap comes “from the business
processes that have to be put in place to create it”, rather than the possession of a roadmap in
itself. These are legitimate claims and a fair reflection for other organizations. However, it
should not be construed as representing the full experience; nor does it give a complete
account. As a counterpoint, consider the role and reach of a roadmap. Direct participation in
the roadmapping process is typically limited to a relatively small group of representatives as
compared to the wider audience and broader spectrum of stakeholders that are both influenced
and impacted by a roadmap. Roadmaps are an important input for an array of individual
decision-makers and decision-making activities [28]; especially for Senior Management in
regard to the levels of funding/investments, competitive drivers, and positioning for market
leadership. When an organization starts to lose focus and direction, they need to relook at
their roadmap. Furthermore, synchronization is a key function that is enabled by roadmaps
[29], with roadmaps providing the mechanism and allowing for synchronization [19].

Roadmapping and roadmaps are both visual. Their visual nature is one of the main reasons
for their appeal [30], [31], [32]. In order to provide clear definitions, there does need to be a
delineation between -map and -mapping. It is the visual aspect that provides the starting point
for making the separation between the act of mapping and the map artifact. Visualization
through the use of management tools has been considered by Kerr et al. [18], who identified
two fundamental manifestations, namely: the visual form for the application of the method,
and a visual form given to its output for the purposes of communication. Since roadmapping
is a type of mapping, it is helpful to acknowledge cartographic practices. According to
MacEachren and Kraak [33], visualizations in cartography are a means of: (i) visual thinking
and knowledge construction, and (ii) communication (i.e. the transfer of information).
Mapping is seen as a practical form of information processing, and the map as a compelling
form of rhetorical communication [34]. In specific regard to roadmapping/roadmaps, Phaal
and Muller [31], [32] use the terminology of knowledge elicitation and knowledge
communication. In roadmapping, a visual workshop chart (or digital equivalent) is an
elicitation and exploration tool, typically used to support collaboration, and to capture
information as it emerges and as discussions evolve — the prime directive is get it put on the
chart. The outputs then need to be synthesized and summarized into an appropriate visual
representation for onward communication [35]. Fig. 1 shows the act of roadmapping and Fig.
2 displays an example of a roadmap artifact. With -mapping and -map being distinguished by
the functionality of their visual embodiments, definitions for roadmap and roadmapping will
now be provided and described in detail.



Fig. 1. The act of roadmapping.

III. WHAT IS A ROADMAP?

Kappel [29] noted that “all kinds of forward-looking documents are sometimes called
roadmaps”. This is evident by the set of ‘roadmap’ documents collected by Phaal et al. [36].
In summary, it consists of 934 public-domain documents from a wide range of sectors
including energy, transport, aerospace, defense, healthcare, electronics, ICT, manufacturing,
construction, materials and science. As previously stated, roadmaps are visual. Of the 934
documents, only 398 contained visualizations [37]. It has been stressed by Gary DeGregorio,
of Motorola Labs, that “documents are inefficient containers” whereas roadmaps provide a
“compact method” of visually summarizing and communicating the information [38]. The
condensed visual format of a roadmap is critical as it provides a combined singular view
incorporating all the key perspectives [31], [32]. One-page views are recommended, as the
key strategic issues can be focused on, set against the ‘big picture’ context [30]. Interestingly,
a group manager at Digital Equipment Corporation highlighted that a roadmap provided a big
picture that people did not previously get to see as part of regular planning [39]. As a means
of communication, a roadmap visualization is effectively a boundary object used to convey
information, connect with the necessary stakeholders, and mobilize action [40].

Roadmap visualizations can take a variety of forms, ranging from simple tables and
graphs, Gantt chart-based schedules, multilayer block diagrams and bubble charts, through to
more expressive figures such as Sankey diagrams, tree diagrams, flow-based pictorials and
schematics, and even geographic maps and metaphor-based illustrations [35]. Additionally, a
roadmap can have a composite arrangement, which combines a number of such visual forms,
and presented as an integrated depiction [18], [38], [41]. Returning to the research corpus of
934 documents, of which 398 contained some sort of visualization;, Kerr and Phaal [37]
examined the examples and identified that only 267 of those constituted actual roadmaps.
“Just because an image is called a roadmap doesn’t make it so” [37]. So, what were they
missing? Many didn’t include a measure of time (either explicitly or implicitly). Time is the
prime parameter of a roadmap [5] — “if there is no time, then it is not a roadmap” [1]. Some
neglected to display a narrative or to articulate transitional pathways/routes across the current,
intermediate and future states. Others failed to embody a sense of purpose. Several lacked
structure in terms of encapsulating strategic content against context. Such filters, however
useful, do not provide robust guidance on what constitutes a roadmap. Therefore, we now
propose the following definition:

A roadmap is a structured visual chronology of strategic intent.

We will focus on each of these individual terms, in turn, and build up to the full definition.
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Fig. 2. The roadmap as artifact [41].

A. Structured Visual

A roadmap is a structured visual. Behind the presentational graphics and variety of visual
forms, there is an underlying information architecture. This is a reflection of how an
organization thinks about itself [10] and how its business is viewed physically and/or
conceptually [12], [15]. When you look at an example, you are seeing a specific instance
which has been configured for a particular task and customized for the given situation.
Through an appropriate information architecture, a roadmap can be treated as a canvas that
must be populated with content [12], [15], [42]. Crucially, the canvas is spatial and temporal
in orientation. As a particular class of map, a roadmap has both spatial and temporal
dimensions [22]. The manner in which the information is structured is key [23]. The term
structured in the definition relates to the governing framework that allows for a generic
structure to be applied across the temporal-spatial canvas (and made manifest through the



resulting architecture). Fig. 3 presents the governing framework. This version was produced
by the authors and represents the most comprehensive and up-to-date depiction of the
framework. Making the connection back to the discipline of cartography, “maps are
rhetorically powerful graphic images that frame our understanding” [34]. To support and
enable the functions of planning and alignment, a roadmap embodies a “dynamic systems
framework™ [10], [16]. The dynamic aspect relates to not only the unit of analysis under
consideration (whether it be a technology, product, service, capability, etc.), but also
encompasses the relevant internal business cycles (e.g. annual budgeting, quarterly planning,
business development, etc.), as well as external factors (e.g. competitor activity, market
conditions, demographic trends, etc.) [10], [43]. It is this dynamic framework that makes a
roadmap distinctly unique [1], and why it is highly regarded as a practical, action-oriented
tool [12], [15].

A roadmap is dynamic due to the inclusion of the time dimension [10]; and a measure of
time should be explicitly shown [12], [15], [44]. Providing a sense of when is very important;
yet, so few strategic management tools include time as a variable (for example, where is time
in SWOT?). In the governing framework for a roadmap (Fig. 3), the framing of time is
anchored by three fundamental questions: Where do we want to go? Where are we now? How
can we get there? [10], [17]. These questions are the very essence of planning. “A plan is a
conscious attempt, made in advance, to identify a desirable end, and to specify how this end is
to be achieved” [45]. Further, Russell L. Ackoff, a pioneer in the field of operations research,
systems thinking and management science [46], popularized the terms: ends planning and
means planning [47], [48]. Translating these to the framework of a roadmap, end planning is
Where do we want to go?, and How can we get there? is means planning [49]. The Where are
we now? question acts to give a good compare-and-contrast, and it can (and should) be
deployed as a diagnostic. For instance, one of the earliest case examples dates to the mid-
1960s, where a position audit was a formalized activity in the strategic planning process of the
International Minerals and Chemical Corporation, which was driven by the question of Where
do we stand? in terms of resources, capabilities, etc. [50]. Correspondingly, they had the
leading question of What’s ahead? in regards to competition, regulations, policies, incentives,
etc. [50]. Such questions are time-oriented and, thus, can be positioned along the temporal
dimension (see Fig. 3). The convention is to assign a measure of time (i.e.
dates/periods/horizons) to the horizontal axis, moving from the current state into the future
[12], [15]. As such, with movement across a roadmap, uncertainty grows — this may seem
obvious (when stated), but it is often overlooked. The overall timeframe (i.e. length of the
roadmap’s timeline) is context-dependent and, so, should be adapted to suit the particular
situation [14]. It will depend on the rate of change to which the business/system is subjected,
or industry clockspeed, and will also need to account for both the likely pace of technology
advancements and structural change in the market [10], [31], [32]. The timeline can be
segmented into a range of specific time frames. These, typically, will span the present, short-,
medium- and long-terms, and end state vision [10]. The present, which covers the current
position, can also include elements of the past, especially if it is deemed helpful to
acknowledge or draw out the key events/decisions that led to the current situation [31], [32].
Where appropriate, path dependencies should be shown. Generally, the short-term is scaled to
the budget horizon [31], [32]. The medium-term is where an organization has strategic
options, and most likely the space to effect change. The long-term opens up to potential
scenarios, and unconstrained possibilities. The final component of the timeline is then the end
state vision, i.e. a clear, tangible and meaningful answer to the question of: Where do we want
to go?

The terms structured visual in the roadmap definition were heavily influenced by the
multilayered schematics published by Philips Electronics [4] and EIRMA [5]. These consisted



of a series of layers, or lanes, against a horizontal timeline. The Philips schematic mapped
causal connections both within individual layers and across layers, so providing a means of
showing potential interactions between markets, products and technologies [4]. With a
comparable layout, the version published by EIRMA [5] had layers for external influences,
deliverables (i.e. product/process characteristics and requirements), technologies,
skills/science/know-how, and resources (e.g. intellectual, physical and financial assets).
Building on the publications by Philips [4] and EIRMA [5], Phaal et al. [43] brought systems
thinking to the multilayered structure by attributing the aspects of know-why, know-what and
know-how to the layers and know-when to the horizontal time axis. With the questions of
Where do we want to go? Where are we now? How can we get there? being positioned along
the timeline, Phaal et al. [9] additionally articulated three questions for the spatial dimension,
namely: Why do we need to act? What should we do? How should we do it? It is this set of
core questions that provided the foundation for a generic framework (as illustrated in Fig. 3).

Going back to 1958, to the very first issue of the Journal of the Academy of Management,
and to the paper entitled ‘Management philosophy: The time dimensions of planning’ [51], the
concept of planning was broadly articulated as the “determination of what is to be done”. As
part of that conceptual basis, the matter of how, when and where were included [51].
However, it was the work of Phaal et al. [12], [14], [15], [10], [17], [43], [52], [53] that
coherently combined the various elements into a framework; elicited and expressed as a
single structured visual arrangement of why-what-how-when—who—where. The central
relationship in any roadmap is know-what against know-when. Know-what can be usefully
thought of as delivery [52], [53]. Often, this directly corresponds to the development or
evolution of products, service-based offerings, and other operations/expertise which result in
revenue [10], [12], [15], [16]. Essentially, know-what relates to any tangible means that
delivers benefits and, hence, generates value. Know-how is a collective label for resources,
encompassing such elements as skills/competencies and physical/financial assets [12], [15],
[52], [53]. Such resources need to be marshalled and managed as essential inputs for the
development and deployment of the know-what delivery mechanisms [10], [16]. Technology
could correspond to either know-what or know-how — it is dependent on the unit of analysis,
i.e. technology would be know-what for a technology roadmap, but know-how in a product
roadmap. Know-why relates to reasoning and rationale in regards to both internal and external
trends, drivers and demands. Finally, know-who and know-where tend to be embedded in the
content of the roadmap [10], [12], [15]. Phaal and Yoshida [54] later condensed the
framework as a 3x3 grid according to the six questions of:

e Why do we need to act?

¢ What should we do?
How can we achieve it?
When do we need to respond?
Who should be involved?

e Where should it happen?
There is an apparent simplicity to this approach. Although, the questions are not so simple to
answer...

The structured why—what—how-when—-who—where framework is akin to Rudyard Kipling’s
“six honest serving-men” [55] from The Elephant’s Child (part of the Just So Stories
collection):

I keep six honest serving-men

(They taught me all I knew);

Their names are What and Why and When
And How and Where and Who.



According to Colonel John Collins [56], U.S. Army and Director of Military Strategy Studies,
strategists are either knowingly or unknowingly employing Kipling’s six honest serving men
“in their quest to match meaningful ends with measured means while minimizing risks”. The
Kipling Society have suggested that the source of inspiration was a 14th century epigram:

If you wish to be wise | commend to you six servants,

Ask what, where, about what, why, how, when.

Wilson’s Arte of Rhetorique from 1553 is another potential source, which gives:

Who, what, and where, by what helpe, and by whose:
Why, how, and when, doe many things disclose.

The roots of these framing questions have been traced back to ancient Rome, through
Boethius, Augustine and Cicero. And, then back to the Greek rhetorician Hermagoras [57],
who used the schema of who, what, when, where, why, in what way, by what means.
However, further research has identified Aristotle (384—322 BC) as the ultimate source [58],
with the questions of who, what, by what means, for the sake of what (why), how, where,
when listed in Book 3 of his Nicomachean Ethics.
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Fig. 3. Governing framework.

B. Structured Visual of Strategic Intent

Conceptualizing planning as the practice of knowing [59], intent is knowing to what end.
So, strategic intent is “the vision or direction for the future” [60]. Therefore, a roadmap is a
structured visual of strategic intent. In the management sphere, Hamel and Prahalad [61] gave
currency to the terms °‘strategic intent’, conceived as ambitions that offer “the enticing
spectacle of a new destination” [62]. Further, according to Hamel [62], strategic intent “is
differentiated; it implies a competitively unique point of view about the future”. It is based on
an understanding that competition for the future will be very different, i.e. what could be [63].
As such, it embraces competitive innovation (not competitive imitation) [63]. As stressed by
Hamel and Prahalad [61], “while strategic intent is clear about ends, it is flexible as to
means”.

The subject of intent has been extensively treated by the philosopher Michael E. Bratman,
whose main research interests are the philosophy of action and practical rationality. His work
gives a functionalist account of intention, in the context of plans and planning [64]. Intent is
not merely some combination of desire and belief. In Bratman’s view, intentions are



commitments now to future action. As a fundamental building block of plans, they play a
characteristic role in facilitating coordination and ongoing practical reasoning, bounded by
limitations of information and resource constraints [64]. Coordination requires that we know
what others intend, and so anticipates communication [65]. A roadmap is seen as “a means to
communicate strategic intent and associated plans” [35]. As indicated by Phaal et al. [12],
[15], strategic intentions are much more likely to be achieved if the various dimensions are
laid out in the form of a structured roadmap. Bratman [64], [66] has asserted that plans must
be means—-end coherent. Further, Bratman [67] stated that to functionally support
“organization and coordination of action” there needs to be a mechanism to “induce
overlapping webs of cross-temporal connections and continuities”. Thus, a hierarchy of
roadmaps is a practical and elegant solution, principally due to the design and deployment of
the underpinning dynamic systems framework [10], [16], [31], [32].

C. Structured Visual Chronology of Strategic Intent

A roadmap is an attractive metaphor [1]. Although, admittedly, road—map can be rather
awkward when the subject is aerospace or maritime-related. However, in general, it does
helpfully signify its role in displaying a route or path from the current position to a future
destination. The analogue to the route/pathway is a strategic narrative [35]. As a discrete
artifact for the purposes of communication, a roadmap should be treated as a narrative graphic
[37]. In addition to presenting the desired direction of travel, it must convey a sense of
progress [35]. This story point of view is an expression of the logical connectivity between
the why—-what-how—when-who-where information. Each aspect, or layer, might represent a
chapter or theme [31], [32]. These individual aspects must come together to result in an
overall coherent composition. A narrative threads together the key informational elements,
such as decision points, phase-gates, milestones, etc., to establish the main story arc (out into
the future until the strategic intent can be realized). This can be conveniently reduced to,
simply, a sequence of events [30]. Crucially, the narrative sequence must be made visible
along the time dimension [35]. Thus, a roadmap is a structured visual chronology of strategic
intent.

We decided to incorporate the term chronology into the definition, rather than narrative or
temporal narrative. Temporal/time is already encapsulated in the term structured, i.e. a
roadmap is a structured visual comprising a temporal-spatial canvas, and where a measure of
time should be explicitly shown. A roadmap is indeed a narrative graphic; however the
narrative aspect is often misinterpreted as being fixed/rigid, especially when a visual appears
static. And, narrative is implied by the arrangement of events over time, i.e. a prospective
chronology. In some fields, such as Organization Studies, a narrative is “a chronology of
episodic linear events” [68]. More importantly, chronology allows for greater explanatory
power as it embodies ordering of the narrative sequence together with the two further
functions of orientation and options (see Fig. 4).

The major functional element to the term chronology deals directly with ordering. As
stated by the sociologist Moore [69]: “if activities have no temporal order, they have no order
at all”. According to Hegewisch [70], chronology has the practical purpose of furnishing a
principle of order and promoting orderly arrangements. Chronology does have a connotation
with history, but it is not solely for mapping the past. Chronology can equally be applied to
“the divisions of the present or future, in which anything happens, or is going to happen” [70].
The strongest bond between historical chronology and a roadmap (as a chronology) is the use
of a timeline. For centuries, the timeline representation has been deployed to depict a
sequence of events [71]. In a roadmap, the time axis asserts forward movement into the
future, through quantified chronological clock time, and based on a Newtonian conception of
time. Time is “flowing like a line from past to present to future” [72]. It is objective, linear,



continuous, unitary and mechanical [72], [73], [74]. This allows for “clock time coordination”
[75], which in turn involves synchronization [69]. And a roadmap is concerned with
synchronization, rather than scheduling.

The next functional element of chronology relates to options. There is a tendency to
believe that the depicted future pathway/route is going to occur as outlined. Perhaps, there is
too much certainty inferred from the linear story being visually presented. Some stakeholders
can become too wedded to their preferred way forward, so resulting in an unwillingness to
alter course. A narrative can even be too convincing and persuasive — where the desired future
i1s normalized to become the expected outcome. As highlighted by Beach [76], throughout
organizations, “good narratives are believable narratives, even if they are flawed”. The future
will not happen exactly the way it is laid out in a roadmap. Borrowing from the metaphor of a
road—-map, there may well be roadblocks and diversions, even some significant detours along
the way. Thus, there is the chronology as a prospective sequence of events, and there is also
the active component of chronicling an anticipatory future. Kappel [29] implied such a trait in
roadmaps, i.e. articulating a course of action along with forecasts of likely happenings. There
are options going forward. When attempting to deal with the time dimension across a
sequence of events, there is a “genuine ontological difference” between future possibilities
and present options [77], from conceivable to promising to within reach to attainable. A
prospective chronology is more open to options thinking and alternatives. Building on this
anticipatory perspective, the final functional element associated with chronology is
orientation, in regard to the unfolding of time.

A roadmap depicts a flow from the present to the future. And, while there is a “picture of
future happenings laid out before us”, the future has yet to take shape [78]. From a planning
stance, “the present is not the passing moment but the slice of time required to create and
install a plan” and “the relevant future begins when the plan is activated” [79]. And, so, the
chronograph function comes to the fore. There is a flow to time, but it is not a steady flow
[80]. The future comes at you; there is an unfolding of time. Whilst strategic planning is
“dynamic by nature” [81], “the strategic essence of keeping the organization continuously
relevant to the unfolding future time is unthinkingly ignored” [82]. A roadmap should be
temporally orientated to change. When actually moving along through the timeline, it is
important to critically review the roadmap against prevailing conditions, as the future comes
rushing into the present. A roadmap will evolve as circumstances change [5]. There are
options going forward, but those options have dynamism. Each window of opportunity is a
moving window. Thus, timing matters. The ancient Greeks had two words for time: chronos
and kairos. Chronos is quantitative clock time, whereas kairos is the particular qualitative
opportune moment [74], [83], [84]. There is the know-when aspect as positioned against the
roadmap’s time dimension, and as a lived experience of actively using a roadmap there is
knowing-when, i.e. a sense that the time is right.
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Fig. 4. Chronology as order, options, orientation.

IV. WHAT IS ROADMAPPING?

As can be seen from the explanation of a roadmap, the framework behind the structure is
holistic and powerful. Roadmapping is a form of knowledge work that has a lot to offer in
supporting the engagement and interaction between disciplines and communities [40]. In
producing a definition, the challenge was to adequately reflect the essence of roadmapping,
and capture its unique attributes, in contrast to other approaches and tools. In cartography,
mapping is seen as a method of inquiry [34]. Further, Dodge et al. [34] points to the growing
role of mapping “in the natural sciences, in disciplines such as astronomy and particle
physics, and in the life sciences, as exemplified by the metaphorical and literal mapping of
DNA by the Human Genome Project”. Correspondingly, in ‘Making plans: Representation
and intention’, published in the Planning Theory journal, Hoch [65] states that planning
combines “instrumental inquiry with deliberation”. In regard to the method of inquiry,
roadmapping provides a general-purpose “strategic lens” [31], [32]. The act of mapping, to
address problems and opportunities, clearly positions roadmapping as principally being a
means of deploying the generic governing framework. Thus, we propose the following
definition:

Roadmapping is the application of a temporal-spatial structured strategic
lens.

This definition better reflects the reasoning behind the adoption of the method by
organizations. It also avoids any limitations from the simplistic, and recursive, definition of
roadmapping as the process of producing roadmaps. Roadmapping will often but not always
lead to the production of a roadmap. The greatest value is in proactively applying the
framework as a strategic lens.

V. DISCUSSION

The first term in the definition of a roadmap is structured. In Peter Drucker’s Theory of the
Business, “the central challenge facing management” is “what to do” [85]. There are the
classic questions of: What business are we in? What should our business be? What does the
customer buy? What does the customer value? [86], [87]. However, Davoudi [59] highlights
the “monopolizing tendencies” of the know-what aspect. A roadmap should have an
appropriate blend of why—-what-how-when-who-where. A solely what arrangement along a
timeline, which is quite typical in software-based product roadmaps promoting the future roll-
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out of features (i.e. product release schedules), is a relatively weak structural expression.
Dobrucké [88] acknowledges that there is often the shortcoming or lack of making direct
connections between what and how in practice. Further, NASA states that “we habitually
confuse what with how” [89]. For example, Phaal and Muller [31], [32] stressed the need for a
“separation of product from technology thinking”, as technology issues can “contaminate the
product layer, limiting options by creating an assumption that a particular technology is the
only solution”. In a roadmap, the know-why aspect is an important facet of the story [6],
especially for Senior Management, as it attributes motive and reasoning [88]. It is even
recommended that the framework is a “good test” of how mature and well articulated existing
strategies might be, when placed within the structure of a roadmap [10], emphasizing the
diagnostic function of roadmapping.

There are some elements that can be added to the governing framework. These are
orientated to performance and review, once a roadmap is live and been lived for a period. The
know-how aspect or how question, should be followed by: how well? [90]. The 4Ds
framework from Holland and Lam [91] provides an additional component. Their framework
consists of:

e Determining where we are.

e Defining where we want to be.

e Designing how we get there.

e Deciding whether we have got there.

The final D of these 4Ds provides a useful evaluative function that closes the loop; where the
promises of delivery, realization of strategic intent, and quality of the implementations can be
examined and lessons learned.

In regards to being visual, a roadmap does require thoughtful application of graphic design
principles and good execution of its presentation [35]. It must be remembered that a roadmap
is a critical artifact for onward communication within an organization and across various
stakeholders. Yet, examples in the public domain are generally poor. Common problems
include information overload, off-putting color schemes and distracting visual clutter [35].
The degree to which a roadmap is deemed aesthetically pleasing does have a significant
bearing on the viewer’s perception [37]. However, “it is not about impressing an audience
with a beautiful visualization, but rather informing them of the key information through
facilitating their comprehension of the content and its context through the explanatory power
of visual communication” [92]. The challenge is to convey a relatively large/complex amount
of data in an intuitive format [92], whilst ensuring relevance for the intended audience [35],
[92].

With respect to chronology, “many narratives involving timelines follow the linear
chronological progression of time” [93]. Even though the medium is static, the narrative
portrayal doesn’t have to appear visually frozen. A sense of dynamic change can be
expressed. A practical way to impart a progressive story arc is to, simply, use a series of
“stepping stones that lead from the current situation to the desired future state” [31], [32]. A
leading diagonal representation that spans the roadmap canvas is a very prominent format.
But, there is a danger of such forward progress being taken for granted and inferred as being a
prescriptive journey. Examples of corporate roadmaps are overwhelmingly convergent. The
destination might be set, but there should be some flex or alternatives in the route planning.
The future as viewed in the present, does signify there needs to be optionality given the
uncertainties ahead. There may well be a preferred or best route, but that doesn’t prevent
showing a Plan-B. Actually, outlining some options would give more confidence to the
audience, and demonstrate the depth of thinking behind the roadmap. As previously stated,
the central relationship in any roadmap is know-what against know-when. But alongside the
what, let’s not forget the wonderfully powerful question of: what if?
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Given that “the future unfolds in non-extrapolatory, discontinuous ways”, Das [82] has
called for strategy-making and management tools to be “future-salient”. The use of the term
chronology includes the functional element of being temporally orientated. Against the
timeline defined by clock time, there also needs to be an active awareness of when actually
might be the right/opportune moment to act, respond or, perhaps, hold a wait-and-see stance.
In the seminal book by Elliott Jaques entitled ‘The Form of Time’, a dual formulation of time
was put forward which consisted of chronos plus kairos angled relative to each other [84].
Applying this to a roadmap, chronos would be the horizontal axis displaying clock time for
the overarching strategic sequence, with the leading diagonal of kairos cutting across to take
slices in time for both spotting and testing next steps. Managers can use chronos to regulate
the deployment of resources and for the building of organizational capabilities [94]; whilst
using kairos for keeping pace with events, exploring alternative paths, bringing attention to
timely options, and dealing with the unexpected.

The final two terms in the roadmap definition are strategic intent. Knowing where you are
going is essential. Hamel [62] emphasized that “strategic intent is as much about the creation
of meaning as it is about the establishment of direction”. That end state, or vision, can be
difficult to express in a tangible and meaningful manner. For some organizations, it is
relatively easy, e.g. NASA merely has to show an image of the Moon or Mars and the
destination is immediately relatable (and even compelling). But for most organizations, it can
be a challenge to come up with a tangible and meaningful articulation. That said, an actual
challenge could be used. For instance, when NASA were considering which technologies
would be appropriate/available for future flight experiments and payloads, their roadmaps had
the strategic intent of reaching a 1000-fold mission capability increase and a 10:1 lifecycle
cost reduction [95]. Another approach would be to provide a ‘beacon’ to head towards [31],
[32], [96]. This is a forward-looking perspective “specific enough to set direction, but not
limit/constrain thinking to the current way of operating [96]. Organizations need to move
beyond incremental thinking, and ask: What could be? [63]. As part of developing and
communicating the story of the strategy, there will be lurking the question of: What is in it for
me/you/them? [97]. The strategic intent needs to be seen as “inherently worthwhile” [62].

VI. SUMMARY

“Man does not possess a time-spanner to give a sense of the future” — that remark appeared
in a PhD thesis, from 1969, entitled ‘A systematic approach to corporate planning’ [50]. Of
the management tools that have been developed and deployed over the past 50 years,
roadmapping/roadmaps comes the closest to claiming the mantle of time-spanner. But,
somewhat embarrassingly, there has been a conspicuous lack of any rigorous definitions to
what actually constitutes a roadmap and roadmapping. As artifacts for the purposes of
communication, roadmaps embody future plans and pathways that are means-end coherent
with causal connections across both the spatial and temporal dimensions. Thus, we have now
defined a roadmap as a structured visual chronology of strategic intent. In regards to
roadmapping, it is often perceived and treated as the process of creating/developing a
roadmap. When done well, it can lead to the production of a solid and sound roadmap. But
there is more functional utility and benefits to be gleamed from the act of roadmapping. There
are companies who are not limiting themselves to only producing roadmaps. For instance,
they’re using roadmapping at the corporate-level as a platform for management toolkits, as a
catalyst for business development and organizational change, and as a routine means for
addressing corporate challenges and exploring new opportunities. Thus, roadmapping has
been defined as the application of a temporal-spatial structured strategic lens. This definition
embodies the nature of the underpinning governing framework. By understanding the general
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and holistic structure and concepts of roadmapping, we can help bridge the apparent schism
between the academic/theoretical issues and real-world practice.
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