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Mnyn: Dodgson et al (2008)



innovative capabilities required
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Complexity and complicatedness of innovation process required
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Innovative Key Analytical frameworks/concepts Tools & techniques
Capability objectives (some examples) (some examples)
Searching Seeking and assessing Technological trajectories, Forecasting/Foresight, Delphi,
market and technology Sustaining or disruptive Bibliometrics, Technology
opportunities and threats  innovation, road maps
Radical-incremental
innovation, Lead
customers/suppliers
Selecting Choosing amongst future  Life cycle analysis, Core Technology and Innovation
options, based on competencies/technologies, Audits, Social network
evaluation of available Platform technologies, analysis, Portfolio analysis,
resources and results of First-mover/fast-follower Peer Assist, Gamechanger,
search activities advantage Multi-criteria assessment
Configuring  Ensuring the coordination  Lean Thinking, Integrated Technology Plans, R & D
and integration of Solutions, Innovation alignment tools, Quality
innovation efforts brokerage, Balanced Function Deployment, User
teams, Agile tool kits
manufacturing
Deploying Delivering internally Complementary assets, IPR portfolio management,
generated and acquired Dominant designs, Market Standards setting, Real
innovations. Protecting for ideas or products, options
and delivering value from  Appropriability regimes
innovation
Learning Improving the performance Learning curves, High-level Post-project evaluations,
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e Texvoloylkn MapakoAouBnon
* MeBobdol Texvoloyknc MPoomTiknG
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* Anuoupyla Kot avaAvon oevapilwv
* Technology scanning and forecasting '
* Texvoloylkoc xaptnc avarntuénc (Technology
Road-Mapping -TRM) /
> 4




TF involves three main tasks:

Gathering background information (literature reviews
through books, journals, reports, and web sites).

Eliciting views and advice through private bilateral
discussions with key stakeholders, scoping workshops, open
conferences. The aim is to gather ideas, obtain commitment
of future support and participation, and to begin the process
of securing buy-in to the results of the exercise.

Articulating and presenting options
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Military
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Group Method

Identifying Issues Environmental Scanning, SWOT Analysis,
T h | Issue Surveys
eC nO Ogy Extrapolative Approaches Trend Extrapolation, Simulation Modelling, Genius
° Forecasting, Delphi
FOf'CSl h"' Creative Approaches Brainstorming, Expert Panels, Cross-Impact Analysis,

h d Scenarios
Me‘r O S Prioritization Critical (and Key) Technologies, Technology

Roadmapping
Source: Miles and Keenan, (2003).
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Technology
Foresight:
2evapla

: - Timescales
A scenario is a rich description of a possible 1: Define scope Ofplamlmg - Stakeholders
future, built to explore how an innovation
might develop, given particular assumptions. \
A scenario framework offers a range of 5 i1
scenarios designed to help guide strategic 21 Idennfy focal iSSUC(S) IS(:’Q tegl; lSSll(ei:
decision making - Kesearch nee

Typically a max of 3-4 scenarios is suggested

one may be a base case extrapolation of existing trends.

Broad themes are usually identified for each scenario, and
the scenario written by a team as a story of events from
the present day to an envisaged future situation.
Supporting quantitative data, models, and forecasts might
be developed for each scenario.

Initially, scenarios can be written as short stories of no more than 1-2 pages

The scenario stories can be elaborated into more road maps that
describe how technologies, market, products, and processes
unfold in each scenario

Stephen A.W. Drew, (2006)

\
3: Identify key dniving forces f:ﬁggﬁmﬁﬁw technology

~

- Short/long term

4: Classify/rank uncertainties - Critical events

3: Develop scenario framework

6: Test for conststency/plausibility

The trends and events \

described in each scenario

should be compatible with 7: Capablhty’OPtlon plannmg

the chosen timescale.

Managers can use the scenarios to
prepare capability and option plans that
not only position their firm well for one
set of assumptions, but that also give
flexibility in the face of uncertain
events.
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OTPOTNYLKWV YLO TNV ETITEVEN
EVOC opapatog. OL TILo LOXUPEG
OTPOTNYLKEG ETILTUYXAVOUV TO
OpOLO OTOL TIEPLOCOTEPQL
ogvapLa. Qotd00, € OPLOUEVA
oevapLa Sev UTIAPXEL PEOALOTLKNA
OTPOTNYLKA KOL TO Opapa
TIPETEL VAL TIPOCAPUOOTEL.”

MORIARTY, P et al. (2007) INWRDAM The
EMPOWERS Approach to Water Governance.
Guidelines, Methods and Tools. Inter-Islamic
Network on Water Resources Development
and Management

Scenarios Strategies

Divergent futures Broad groups of activities
based on possible trends in to achieve a vision under
external factors different scenarios

Starting

point
Original
Vision

O/”@ .
€0 Stic,,
Jnay Visio leg,, Adjusted
4 Vision



Integrates:

* Technology forecasting,

* technology assessment and
e product planning

COMBINE
A

Helps us to
* identify new business opportunities,
* validate internal knowledge and

“stsTem r 3 \» /B communicate ideas
‘ | L . 5 - * assess the impact of certain technologies
' TECHNOLOGY

on business plans and systems

* improve our technology portfolio
decisions, and

» develop effective technology strategy.
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Research trends
related to
forecasting tools

during the 2000—-18
period

Park, et al. (2020)
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Technology Road-Mapping:
A powerful integrated instrument for
technology strategy formulation.

"The best companies maintain roadmaps that define the
next technologies they will pursue and the requisite timing
of each. These technology roadmaps are matched to their
product roadmaps to ensure that the two are synchronized;
at least two generations of technologies, products, and
services are always tracked. The technology roadmaps not
only identify technologies but define a migration from one
to another, as well as within the company.”

"Strategy Development by an Integrated Roadmapping Approach"”, Akio Kameoka



_~ Capital investment / finance

- Supply chain

Market
A technology roadmap will Product
explore and communicate the
dynamic linkages between Technology
technology resources,
, and R&D
the changing environment. programmes
[
Resources |
I

- Staff / skills

Source: Phaal, (2003).

Time-based chart
Enables the exploration of:
- the co-evolution of markets, products and technologies, together with

- the linkages between the various perspectives-layers that include both
commercial and technological perspectives.
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Three
generations of
technology
roadmaps

e 1%t generation TRMs:

* mainly a method of technology forecasting, operated
by researchers or scientists and with little linkage into
company’s operational business.

« 2"d generation TRMs:

* used as a tool for corporate strategic technology
planning with a strong focus on the integration of
market, product and technology aspects.

« 3rd generation TRMs:

e applied through all primary management functions
from intelligence to implementation control

15



Product
planning

Products

Example:

A Philips roadmap, where the
approach has been widely adopted
(Groenveld,1997).

The example shows how roadmaps are
used to link planned technology and
product developments
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Service/capability
planning

Example:

A Post Office roadmap/T-Plan7
application (Brown, 2001), used to
investigate the impact of technology
developments on the business.

Focuses on organizational capabilities
as the bridge between technology and
the business, rather than products.

Triggers f

r'mrb et driv

_apabilities to
mieet drivers

Technology
developments

lime
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Market
Business
Product
Technology
Skills

Organization

Gaps

Cirrerit

Migration paths

Vision

Strategic
planning

Includes a strategic dimension, in terms of
supporting the evaluation of different
opportunities or threats, typically at the
business level.

Example:

A roadmap format developed using T-plan
to support strategic business planning. The
roadmap focuses on the development of a
vision of the future business, in terms of
markets, business, products, technologies,
skills, culture, etc. Gaps are identified, by
comparing the future vision with the
current position, and strategic options
explored to bridge the gaps.
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Integration planning

Component/ Prototypes/ Systerm/ Ir-
subsystem tost techinclogy sernvice

Integration and/or evolution of technology, in technologies systems demonstratons systams
terms of how different technologies combine
within products and systems, or to form new |_— {3 _,,r’;_ )
technologies (often without showing the time . - et
dimension explicitly).
Example: _{7‘
A NASA roadmap (Origins programme), relating to }fﬁ“' 'g____,f"'>;
the management of the development programme -
for the NGST, focusing on “technology flow”, |_

showing how technology feeds into test and
demonstration systems, to support scientific
missions (NASA, 1997)
http://origins.jpl.nasa.gov/library/techroadmap/r
oadmapidx.htm



http://origins.jpl.nasa.gov/library/techroadmap/roadmapidx.htm
http://origins.jpl.nasa.gov/library/techroadmap/roadmapidx.htm

Standard
process

(integrated product-
technology planning)

Prosduct

s Product feature

Business /
Market

Product §
Saryice

Technology
Anahysis grids are used to gathear data,

difime structura and ‘language’, and to span
levels of the roadmap

Barsiness f
Maret

Technaology

The proces

gaps and and implementation factors

= Resources
= (2aps

= Way forward

Implamantation

* implemeniation
plan

* Tasks (gaps)

s [ntegration
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Generalized
technology
roadmap
architecture

Opportunities

Source: Phaal, (2003).
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Roadmapping consultation and
Park, et al. (2020)

engagement processes:
(@) corporate innovation strategy workshop

(Phaal et al., 2007); and
(b) retrospective roadmapping case-study

interviews (Ford et al., 2012)



FO resight exa m p I e The Foresight Vehicle consortium has been active since 1997, involving more than 400 organizations and

sponsoring collaborative research worth more than £80 million.

Ve h iCI e tec:h n O I Ogy Goal: to stimulate applied research that will contribute to the economic, social and environmental goals of

industry and government in the UK, focused on the automotive sector (and road vehicles in particular).

Engine and powertrain (E&PT)
Road Hybnd, electnc and alternatively
o wered vehicles (H
fransport

system Advanced software, sensors, S
performance electronics and telematics (ASS oynhess

measures Advanced structures
and targets and materials (FASMAT)

Diesign and manufacturing
Processes (DMaFP

Co-ordination, facilitation, data collection, analysis and struclunng of information
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http://www.foresightvehicle.org.uk/
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docisly, sconomy and the snvironment

social, economic and emvironmental dnvers reflect
the three cornerstones of sustamable development.

% The overall goal must be to meet soci1al aspirations
while ensurmg that the emvronmental burden of
production and consumphion 1= managed. Econonne
goals are crucial, as wealth enables social and
environmental goals to be achieved.

Techn ;, policy and imfrastructurs
Technolozy, policy and infrastructure are different

\, from the above three themes, m that activihes here

can erther enable or constram progress towards
the primary social, sconomic and emvircnmental
goals

24
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https://www.slideshare.net/JRHelmus/roadmapping-product-service-combinations-65482973
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