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Abstract

that it will lead to a successful new product or service

is directly related to the quality of the information
that is used to generate the idea and assess its value. Ideas
based on a poor understanding of the underlying need or
technologies that might be used to address that need will
rarely succeed. An assessment of market attractiveness
based on faulty estimates of customer readiness for your
innovation and current or potential competitors’ activities

The quality of an innovative idea and the likelihood

and their likely response to your offering is a high-risk effort.

To successfully innovate, organizations need to have the best
information possible to support their development efforts
and up-to-date information on the eternal factors affecting
an innovative projects success so they can decide whether
it is worth continuing. Competitive Technical Intelligence
(CTI) is a branch of Competitive Intelligence (CI) that
provides those developing new technologies, products, and
services the information required to make better project
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selection decisions by ensuring the organization has the
best information possible on customer needs, technology
options (including using external collaborations to speed
development and manage risk), and the competitive
environment. CTI continues to provide value throughout
the development process by alerting project managers to
changes that might affect the attractiveness of a project under
development. While CTI shares many tools and approaches
with other forms of CL, it has special characteristics that call
for a different way of managing the intelligence collection and
analysis. Specifically, it is common to supplement the CTI
staff’s capabilities in ways not often found in other types of
CI by leveraging the interest, knowledge, and skills of their
users, the technical staff. Drawing on over half a century of
research on technology forecasting and innovation, and
several decades of the author’s working with organizations to
establish CTI programs, this article outlines where and how
CTI can help organizations enhance their innovative efforts.
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Innovation

Introduction

As companies look to become more innovative,
they need to address two questions:

e are we working on the right thing?
e are we doing the work correctly?

Many approaches to innovation address the first
question by finding ways to quickly collect and
screen ideas. They then spend most of their energy
on exploring how to develop the best ideas they
found. They develop sophisticated project man-
agement systems that focus on getting the project
completed in a timely manner and explore ways to
accelerate the development or manage risk through
alliances, incubators, skunk works, and other alter-
native development paths.

These are indeed critical questions to address, and
much of my innovation-focused work with organi-
zations involves adjusting the culture, reward sys-
tems, development processes, and so forth in order
to address the special challenges of developing in-
novative offerings.

Why do many of these attempts at innovation fail?
Many mistakes are made, but one of the most com-
mon and most harmful is that too little time is
spent on addressing the first challenge: working on
the right thing. Organizations do a beautiful job of
developing a product or service that is not worth
developing. They start the process at the wrong
point, seeking ideas rather than seeking informa-
tion.

According to the oft-distorted version of Lord
Chesterfield’s classic advice: Whatever is not worth
doing is not worth doing well.

Innovation Starts with Information
not Ideas

If you conduct an online search for graphics of the
term ‘innovation’ almost all resulting pictures will
show it starting with a light bulb, since ‘everyone
knows’ that innovation starts with ideas. However,
innovation does not start with ideas, it starts with
information. Ideas do not just appear; they are gen-
erated based on the information the person gen-
erating the idea (the idea generator) has about the
nature of the need and the alternative technologies
that might be used to meet that need. Unfortunately,
most models of innovation fail to recognize this and
start the process with a search for ideas. Why is this?

Part of the problem can be traced to the tremen-
dous success and value of Bob Cooper’s work on
project management, the stage-gate™ approach to
effectively getting from an idea to the marketplace
[Cooper, 2011]. There is no question that such a
phased or gated approach has improved many or-
ganizations’ ability to successfully get new products

and services to market. Unfortunately, his model
starts with that ubiquitous light bulb, sufficient for
managing projects in the pipeline, but not where
you want to start planning for innovation. This im-
age of the development process starting with an
idea is so firmly ingrained in our psyche that we
are lured into starting the innovation process with
a search for ideas, an approach that significantly
limits our ability to innovate and ignores impor-
tant research on how ideas and innovation work.

An idea is one way to create information by con-
necting two or more pieces of existing informa-
tion. If the connection is one no one has made
before, it is a creative idea. The existing informa-
tion may have come from scientists who discov-
ered new materials, engineers who developed new
tools or market researchers who uncovered new
customer needs or market trends. Ideas play an
important part in information, especially creative
ideas. Without a creative idea, a product or service
concept cannot be truly innovative, that is the first
offering of a product or service that is purchased
and used. In the new product/service development
context, the idea links a need (or pain point, chal-
lenge, customer request, ‘job to be done’, outcome,
etc.) and a technology (applied knowledge to find
answers or solutions). In short, the quality of an
idea is a function of the quality of the information
upon which the idea generator draws when making
their connections.

Thus, if you want to be more innovative you do not
start by collecting ideas, you start by collecting the
information that is behind good innovative ideas:
on current and emerging customer needs, on cur-
rent and emerging technologies that might address
those needs, and on the STEEP factors (Sociologi-
cal, Technical, Economical, Environmental, and
Political) that shape the competitive environment
in which potential customers will be assessing the
attractiveness of your offering.

This is not a new insight. Project Sappho was a
study done in the UK in the 1950s that pointed
out the critical importance of good customer need
information on the success of the innovative ef-
forts they examined [Rothwell et al., 1974]. A study
done at MIT in the 1960s by Meyers and Marquis
to support the NASA Apollo program expanded
upon this and added in the importance of technol-
ogy information [Meyers, Marquis, 1969]. It found
a very clear pattern for how successful innovative
projects were developed (Figure 1). There are two
key takeaways from this study:

e The innovation pipeline starts with informa-
tion on needs and technology as the basis of
innovative ideas

e Having stages or phases throughout the deve-
lopment effort provides an opportunity to reas-
sess the value of continuing as you learn
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The last point is critical in understanding the full
importance of CTI on innovation. While CTI can
help you generate ideas that have the greatest po-
tential for success by starting with good informa-
tion, its value does not end there. As noted in the
MIT study, gates are important places to reflect on
the wisdom of continuing a project as new infor-
mation is learned, both about the project progress
and the attractiveness of the opportunity. This in-
sight was operationalized by Cooper’s Stage-Gate™
process which many organizations now use. How-
ever, too often organizations use their gates to ask
but one question: “are we on plan?” This is likely
sufficient for routine projects where there are few
unknowns other than whether the project is pro-
ceeding as planned.

However, innovative projects involve doing some-
thing no one has done before and by their nature
have a lot of uncertainty both about the attractive-
ness of the opportunity and the soundness of your
approach. As you proceed, those uncertainties are
usually resolved, sometimes favorably (‘the market
is bigger than we thought’) and sometimes less so
(‘the technology does not work’). The fundamental
question that Cooper asks you to answer at each of
the gate reviews is not: “are we on plan?” but rath-
er: “should we continue?” Answering that question
requires that at each gate you consider updated
information on the factors that were considered
when launching the project.

In short, organizations need to recognize the criti-
cal role of timely intelligence on the factors that
will determine whether a proposed innovative ef-
fort is worth pursuing, both when it is launched
and as it is being developed. To enhance the chance
of innovative success, organizations should devel-
op a structured approach to collecting and analyz-
ing information that will not only stimulate better
ideas but provide the means for a mid-course cor-
rection (or killing) of projects as the world around
them changes. That is the domain of Competitive
Technical Intelligence (CTI) — intelligence that
provides decision makers with the information
based upon which to select what technology to use,
how to acquire it, and how to best use it to develop
or enhance innovative products and services.

CTI Defined
CTI is an organized approach to:

e Anticipate competitor’s intentions.

e Anticipate new technologies.

e Anticipate changes in drivers

e Provide inputs for project selection, execution,
and review.

CTI ensures that technical decisions are based upon
the best available information, consistent with le-
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gal, ethical, and resource constraints. It helps those
responsible for the front end of innovation have the
information to create meaningful innovative ideas
linking current and emerging customer needs with
current and emerging technologies that can be
used to address those needs (Figure 2).

It also helps through the development phase of the
project by providing information to help scope the
project and address problems that are encountered
during development (Figure 3).

CTI and Science and Technology
Intelligence (STI)

Science and Technology Intelligence (STI) is a ma-
jor subset of CI that deals with developing intelli-
gence on technology. It uses tools to assess patents,
scientific literature, technical trade shows, and oth-
er sources of technical information to identify the
who, where, why, and how fast new technologies
are being developed or used. When editing a spe-
cial issue of Competitive Intelligence Review [Paap,
1994] dealing with intelligence needed to support
technical decisions, I wanted to differentiate the
topic from STI and coined the phrase CTI. Much of
the CI world divides itself into areas based on what
is collected: financial intelligence, market intelli-
gence, etc. CTI is not about the what, but who the
intelligence is collected for, the technical manager
tasked with identifying technologies that will al-
low them to develop the products and services that
will meet their current and future customer’s needs
in a timely and competitive manner. CTI uses STI
of course, but it also develops intelligence on cus-
tomers, markets, competitors, and other external
forces affecting decisions about what technologies
might be needed to support an organization’s inno-
vative efforts. Since many practitioners now treat
CTI as STI, intelligence about technology, the term
Competitive Intelligence for Innovation (CI?) is of-
ten used instead of CTI [Paap, 2018].

CTlI is Project-Based

CTI is different than most traditional competitive
intelligence (CI) efforts. The traditional approach
to ‘the CI cycle’ was proposed by Jan Herring de-
cades ago based on the approach used in the in-
telligence community (Figure 4). It is designed to
support what Herring calls ‘Key Intelligence Topics’
(KITs) that are a subject of ongoing interest to the
organization using the intelligence cycle outputs
[Herring, 1999].

While some CTI activities fit this model, more
often a one-time project-based approach is war-
ranted. Rarely is there a need for ongoing collec-
tion and analysis of an area of interest. CTI follows
more closely the principles of PMBOK — Project
Management Book of Knowledge [PMI, 2017].
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Figure 1. A model of innovation from MIT NASA studies
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While usually lacking the rigor of a PMBOK-based
planning system, it shares the underlying logic of
an activity with a specific start, finish, and internal
reviews to refocus and or terminate. CTI is charac-
terized by numerous ‘one-off” intelligence efforts,
such as:

e What is the impact of a new regulation upon
customer needs?

e Who has a technology that can address this
need?

e Is there a partner we should consider working
with to accelerate development?

e Is this technology the right technology?

Having a project focus has several important im-
plications for how the CTI effort is organized and
managed. In traditional CI efforts where the focus
is on a few KITs, the CI office typically is staffed
with topic experts and much of their effort is fo-
cused upon building and using internal databases
that they stock with relevant, up-to-date informa-
tion on the companies, markets, or socioeconomic
trends they are tasked with monitoring. It allows
the CI staff to be able to quickly respond to intel-
ligence requests, drawing on the information col-
lected and stored on the target KITs. As needed,
they supplement the existing information with ad-
ditional collection and analysis of human source or
external database derived information. CTI typi-
cally operates differently both in its use of databas-
es and how it is staffed.

Database Implications

Over time CTI groups will develop intelligence
that needs to be stored and retrieved and will usu-
ally have a database. However, unlike more tradi-
tional CI operations which continually update the
KIT-focused intelligence inputs, the range of topics
is too broad, and the frequency of looking at any
individual area so spread out, that it is not practi-
cal to keep the database up-to-date. So, while the

internal database can be used as a starting point
for a project, there is more reliance on external
sources (databases and patent mapping services)
that are kept up-to-date by the service providers.
Similarly, the use of supplemental intelligence col-
lection through interviews, visits, or attendance
at professional meetings plays a more significant
role in CTI. Additionally, while traditional CI data-
bases are often open to the organization at large as
a resource when doing planning activities, access
to CTI databases is usually limited to CI profes-
sionals who are aware that the intelligence may be
out-of-date and should not be relied upon without
updating.

Staffing Implications

CTI usually has too many possible areas of inter-
est to justify having topic experts on staff. I was
working with a major chemical and materials com-
pany helping set up new front-end planning and
roadmapping processes. Separately they hired a
consultant to design a CTI program for them. The
chemical company had a diverse technical port-
folio with a huge range of products ranging from
commodities like fertilizer and basic chemicals, to
more esoteric specialty chemicals and materials.
The CI expert followed the script for staffing a CI
organization with specialists in each of their ma-
jor technical areas as well as specialists in online
and human source collection. They recommended
creating a CTI organization with over two dozen
staff. This to support the development efforts of a
600-person R&D organization. It was a non-starter.

When they shared the report with me, I suggested
they take a different approach. I had recently set up
a CTI function at Shell’s upstream research group
that deviated from the established practice of cre-
ating an office full of subject matter experts. Shell’s
CTI office was very small (about half a dozen) and
limited to those with expertise on data collection
and analysis; technical topic expertise was drawn
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Figure 2. CTI and the front end of innovation
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from the technical staff. When a project was begun,
relevant technical staff were part of the planning.
They helped identify the terms that might be used
in online searches, the companies or universities
that had expertise in an area and might be worth
talking to, the professional associations that op-
erated in their area, and similar information that
could help focus the collection effort. Note: often
internal technical experts have an inflated view of
their level of expertise and when asked who they
would suggest talking to, who was working on dif-
ferent technologies, their answer would often be:
“no one, we have that covered.” A better way to le-
verage your experts insights into external activi-
ties is to ask who they knew of who is wasting their

time working on an alternative (and inferior) tech-
nology to theirs.

At Shell we also set up training programs for project
managers, involving several hundred staft over the first
two years. This was a new approach for them. Shell’s
scenario planning, Game Changer, and other futures
thinking programs were (and are) amongst the best in
the world. What we did here was to push some of this
expertise down to those doing the project work. Proj-
ect managers learned how to recognize when exter-
nal intelligence could improve their project planning
and thus become more frequent users of CTI. They
learned how to frame a meaningful intelligence ques-
tion to focus the search so that they were both more
efficient themselves, but when they needed additional

Figure 3. CTI and project execution
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« Positioning: specifications, timing, and launch plans
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Risk management and problem solving:
« External sourcing of known technologies (alliances and licensing) with industry,
government and academia
» Technology scouting for novel technologies
o IP management
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Figure 4. Alternative approaches to managing the CI effort
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help, the CTT staft could respond more quickly. Proj-
ect managers were given tools to do online searches
more efficiently and trained in basic interviewing tech-
niques to collect intelligence at professional meetings.
Did they have the skills that a trained CI professional
would have? Of course not. But they could now do
many of the day-to-day collection and analysis tasks
well enough that the CTT staff could focus on the more
challenging intelligence questions. More importantly,
the technical staff were already doing online search-
es, reading patents, talking to former professors, and
interacting with colleagues at professional meetings.
They could now do these tasks more effectively. The
use of technical staft is an especially powerful way to
collect CTI information at trade shows as they have
the contacts and context to facilitate the efficient col-
lection and assessment [Paap, 2007]. Additionally, the
training raised the technical staft’s awareness of the
counterintelligence challenges of talking to others and
thus made them less likely to share sensitive informa-
tion with others outside of Shell.

What to Look for: NOMMAR ™

Exactly what types of information should CTI look
for? There are many models outlining the infor-
mation needed to generate and support innova-
tive concepts. One I have found very powerful was
developed during a multi-company roundtable I
chaired in the mid-1990s. We called ourselves the
Commercialization Roundtable and were made up
of senior managers from nine major organizations
responsible for promoting innovative new develop-
ment efforts. The companies involved were AT&T,
Digital Equipment, Dow, DuPont, GTE (now Ve-
rizon), IBM, MCC, Motorola, and Xerox. We met
every month or two over 18 months to share our
experiences in developing and commercializing in-
novative products and services. One of the areas
looked at was the information needed to develop
and validate an innovative concept. While each or-

ganization used slightly different terms, there was
an underlying theme that emerged covering six
factors that can be summarized as NOMMAR™:

e Need — is there information that indicates there
is or will be a significant unmet customer need?

e Option — will a technology be available that
could successfully address that need?

e Market — is there a market for that approach,
considering competitive offerings, its cost, and
the operational or organizational changes that
the innovative product or service might requi-
re the customer to make?

e Model — is there a business model that convin-
cingly outlines how it can be profitably develo-
ped, produced, and supported?

e Approach — is there an approach available to
our organization that is likely to allow us to
successfully address the market?

e Relevance — if it can be done, should it; is it
relevant to our overall strategy?

The first four questions combine information the
company has internally with intelligence collected
by its CTI team on activities outside the organiza-
tion. Information on needs and technology options
is used to stimulate ideas. Information on needs,
options, the market readiness and size, and busi-
ness models is used to assess the potential attrac-
tiveness of the opportunity.

The last two questions are answered primarily with
information the company has internally to deter-
mine whether it is possible and relevant. However,
CTI can often help with identifying a workable ap-
proach by identifying potential partners.

These questions are asked when first assessing a
project, using the information CTI provides, and
they are asked again at each gate using updated in-
formation provided by the CTT activity.
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CTI Tools

It is beyond the scope of this article to go into depth
on all of the tools that CTI uses. In the following
section I will outline a few tools that I find most
useful, focusing primarily on those used to answer
the first two NOMMAR™ questions, as these are
the ones most critical in helping generate mean-
ingful innovative ideas.

Needs

The key to anticipating disruptive innovations is
to anticipate changes in the needs that drive your
customer’s purchase and use decisions [Paap, Katz,
2004]. There are a host of tools that can be useful
in identifying needs: traditional market research,
consumer research, voice of the customer visits
to current and potential customers, observation
of your customer (popular with Design Think-
ing planning models (see e.g. [Kelley, 2016]), and
emerging uses of social media and big data to find
underlying patterns of behavior that help antici-
pate customer needs. For example, Amazon has
patented and is using a system it calls ‘predictive
shipping’ to use cumulative data collected on the
habits of its customers to anticipate with a high de-
gree of accuracy that a shopper will order a product
in the near future so that they can move the prod-
uct to a closer warehouse to the shopper’s home
ahead of the order and thus cut down on shipping
time [Natale, 2019]. Most of these use interactions
with customers to understand their current needs
states or pain points and are effective in generating
ideas for incremental improvements. They are less
effective at anticipating future needs that exist but
are not yet salient enough to affect your custom-
ers’ behavior, or do not exist now but are likely to
emerge as your customer’s situation changes.

There are three tools that I find effective in antici-
pating future customer needs, needs that your cur-
rent or future customers may or may not know they
will have: technology forecasting, scenarios, and
lead user assessment.

Technology Forecasting

I will cover technology forecast in more detail later
as it is a primary tool used in the identification of
alternative technologies that can be used to ad-
dress customer needs. However, there is a role for
tech forecasting in anticipating needs. Dick Davis
was Manager of Technology Forecasting and Tech-
nology assessment at Whirlpool from 1968 to 1975.
He was a student and colleague of Jim Bright, of-
ten recognized as the father of modern technology
forecasting (e.g., [Bright, 1968, 1969; Bright, Schoe-
man, 1973]). Davis started one of the first profes-
sional CI practices at an industrial company, the
Whirlpool Information Network (WIN) in the late
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1960s and his futures-based CI work helped guide
both the strategy and product development efforts
at Whirlpool.

I worked with Dick after he retired from Whirlpool
and learned much of my forecasting and CI skills
from him. One of his favorite tools was technol-
ogy forecasting. Not just on the technology that
was needed to build their products. He did that of
course, looking at control systems, power supplies,
agitators, motors, and the like to ensure that Whirl-
pool was aware of the latest technology that might
help them build better washing machines. How-
ever, one of his biggest successes at Whirlpool was
using technology forecasting to anticipate needs
their customers would have in the future based on
changes in the technologies affecting their use of
the washing machine, for example, water, deter-
gent, fabric, and energy. He monitored technical
developments in those areas and then assessed how
these new technologies might change customer
needs or priorities.

He learned of new developments in the fabric area
where firms were working on wash and wear ma-
terials made of polyester and cotton blends that
would reduce the need to iron (a major unmet
need). Dick talked to the firms developing them
and learned that changes in the wash cycle were
needed for them to work well. Working with wash-
ing machine designers Whirlpool retooled their
washing machines to work with the new fabrics
well before the fabrics were introduced. Addition-
ally, market studies had shown that one reason
Whirlpool was not selling a dryer with every wash-
er was that cotton bedsheets and garments from a
dryer took longer to iron when a consumer used a
dryer than if allowed to air dry. Reflecting on the
implications of the new technology, he forecast that
there would likely be an increased demand on dry-
ers once bedsheets were made with the new blend
that would emerge wrinkle free from a dryer with a
cool down cycle. He convinced Whirlpool not only
to add a cool down feature, but to expand its dry-
er capacity. As a result, once the new fabrics were
introduced, Whirlpool was the only white goods
manufacturer prepared to meet the new demands
and Whirlpool’s market share of washers increased
significantly, and the sales of dryers exploded [Da-
vis, 1973].

Scenarios

Tech forecasting is really a specialized version of
scenarios. While scenarios have been around for
decades, I have seen an increased interest in their
use over the last five to 10 years. Scenarios are use-
ful when your development cycle extends beyond
the time frame that existing customer/consumer
behavior models provide reliable information, and/
or when technology is moving at increasingly rap-
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id rates. As the world changes ever more quickly,
companies are finding that even the near future is
uncertain. When the future is uncertain, scenarios
can help.

Many firms have a major misconception about
scenarios, they believe that scenarios are tools to
predict the future. Scenarios do not ‘predict’ the
future; they identify multiple probable futures and
provide a basis for understanding the implications
of each of those possible futures on their business
so they can prepare for it.

A recent scenario exercise outlines how useful they
can be in helping to focus longer term development
efforts, where longer term is defined not by the
length of the effort but by when the development’s
impact will be felt. In 2018, a major energy com-
pany was looking to identify the early stage devel-
opments they would need to position their organi-
zation for future energy requirements 40-50 years
out. Three scenarios sessions were held with about
two dozen participants in each, with staff from re-
search, sales, operations, and strategy. Prior to the
session they were sent reports from various futures
groups identifying mega trends and reports from
market research and research trade groups iden-
tifying possible futures. At each session, the par-
ticipants took turns identifying what they thought
the world of 2050 would be like, drawing on
their own experience, interaction with customers
and colleagues, and reflecting upon the forecasts
they were given. In each session common themes
emerged that identified the core dimensions upon
which the participants described the possible fu-
ture. These were abstracted and possible positions
on each were identified and the implications for
customer needs and operations were identified.

The most likely combinations of the different dimen-
sions were used to develop a picture of several future
worlds that collectively represented most of the de-
mands the company might be asked to meet. The next
step was to identify what technical capabilities would
be needed to address each of the future scenarios. As
usually happens, a few technology families were iden-
tified as essential regardless of which possible future
actually happened. This provided strong validation
to begin planning for how the organization could de-
velop or acquire those capabilities. Others were likely
needed in only a couple of the futures. This led to two
activities. First, competitive intelligence monitoring
to get an early indication of whether one of those fu-
tures might occur. Second, the organization launched
several initiatives to monitor and participate in de-
velopments in these less likely technologies using al-
liances, consortia, or university collaborations. The
goal was to develop a starting point if and when it
was determined they might be needed.

There are two historical examples that highlight
how others have used this approach. IBM’s work
on the PC was a low-level affair for many years as
they monitored the hobby computer market (TRS-
80, Atari, Commodore, Sinclair, Apple, etc.). They
did not believe that a business would ever need or
buy a small computer, but their corporate goal was
to offer any size computer a business might want.
Once a business bought a small computer, they
wanted to be ready to launch a comparable offering
as soon as possible. When small businesses started
buying VisiCalc for the Apple II, they moved the
nascent development to Boca Raton, added staff,
and launched the PC in record time. Much has
been written about how IBM was able to develop
the PC in record time due to a different structure
(an internal venture), changes in project manage-
ment approaches, and the like. All of these were
critical in launching the PC. However, an impor-
tant contributing factor was that they anticipated
the possible (although they thought improbable)
customer need for a small computer and prepared
to move if required.

One last example is from Astra Zenecas Project
Orion [Rosenkranz, 2003]. Wayne Rosenkranz,
who was a strategy and CI executive in their ad-
vanced development group, had a scenario session
exactly as described in the first example. They used
the results to justify the development of several
new technologies that Astra Zeneca lacked in 2003
but would be needed if they hoped to be successful
in twenty years, regardless of the future.

When we think of scenarios, we often think of
looking out 20 to 40 years as in the examples cited
above. However, the time is a function of the dy-
namics of your industry and the volatility and pre-
dictability of customer behavior and market con-
ditions. A scenario session I participated in with
a snack and cereal company looked three to four
years out, well beyond the company’s comfort level
of knowing what to expect.

The Technology Paradox

The Technology Paradox is a challenge that orga-
nizations routinely face as the rate of change of
the world around them continues to accelerate. It
occurs when a technology they depend upon ap-
pears to be maturing and there is pressure to find
and invest in the technology that will replace it.
The challenge is that often the old technology has
not reached its limits and pressure from compet-
ing technologies spurs innovative efforts to keep it
alive and relevant. Consider the demise predicted
in the mid-1980s for magnetic storage when op-
tical storage first emerged. The threat from opti-
cal spurred innovation that kept magnetic storage

* The scenario exercises were part of a larger consulting assignment Dr. Paap undertook with the energy company as part of their long term planning effort..
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alive for several more decades. A bigger challenge
is that even if the old technology is in fact mature
and due for replacement, there rarely is a single
pretender to the throne, multiple technology alter-
natives emerge to replace the old technology.

This is the paradox: if we invest in all the new
technologies while maintaining investment in
the old technology (that might rebound) we will
go broke. If we sit back and wait to see which one
will emerge and begin development after it is ob-
vious, we will be too late. Two practices can help
manage the paradox. The one most often cited is
the use of external collaborations as part of your
development strategy. Corporate Venturing, as it
was known from the early 1970s through the turn
of the century [Paap, 1990], or Open Innovation
as it is more often referred to today [Chesbrough,
2006], can help organizations address the technol-
ogy paradox by enabling smaller bets on multiple
alternative technologies through alliances, consor-
tia, or internal ventures (as IBM did with the PC),
and provide a return on the investment in devel-
opments they determine were not needed through
spin-offs [Paap, 1991]. CTI is the second tool. It
can provide an early read on possible futures and
an early indication of which option is likely to win,
and information on potential partners or spin-off
buyers in support of collaborative development ef-
forts.

Lead User

Lead user is an approach to uncovering customer
needs and solutions based upon the existence in
several industries of customers who develop solu-
tions to needs they have that are not shared by a
large enough segment of a company’s target market
to justify their working on them. Eric von Hippel
at MIT has several decades of case studies of major
innovations that were first developed by frustrated
users whose developments came to the attention of
larger firms who recognized that others also had
or would have the need and they could adapt the
lead user’s approach. He cites the development of
the first heart lung machine in the garage of a frus-
trated doctor who tired of losing patients because
there was not enough time to do the surgery when
the patient’s heart was stopped, or the farmer in
the Midwest who cobbled together pipe and wheels
from his barn to make the first circular irrigation
system to more efficiently irrigate his fields [von
Hippel, 2011]. Figure 5 describes the underlying
logic. First someone addresses a need they have
that is too small for larger organizations to pay at-
tention to. These are often picked up through so-
cial media, chat rooms, or websites in which similar
potential innovation-inclined users are involved. If
the need is widely felt, these other users adopt and
often improve the solutions of the original lead
user in what von Hippel calls user communities.
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Activity there is eventually noticed by larger firms
(the Producers) who adapt the innovation for the
larger markets they are interested in.

CTI can look for people addressing needs they
have that are not yet broadly recognized by roam-
ing chat rooms and looking through sites targeted
at potential customers. Their target customers may
eventually have the need, or always had and now
recognize it, and the market could be large enough
to interest larger product and service providers.
By routinely visiting sites where users share their
problems and solutions, they can often get a head
start on a new innovative offering.

Some lead users keep the innovation to themselves.
To uncover these, CTI teams can visit current cus-
tomers to see how they have adapted or modified
existing equipment or software. They may have a
need you are unaware of, modified your product to
address it, and there may be others who share that
need. One way to view customers who use your
product or service in ways that it was not designed
for is that they are not misusing your product, they
are telling you what they need. I recall engineers
in the first consulting firm I worked in the early
1970s who broke into their Wang Word Proces-
sor and added code so that it could handle payroll
and other personnel tasks. Wang never realized
there was a need for a small computer, they made
word processors. These had all the components of
a minicomputer, just dedicated to the single task
of word processing. Had they visited some of their
more sophisticated users, they might have seen
them modifying their machines and recognized
these were customers who were letting them know
about an unmet need they could easily address by
modifying their equipment for others. Such an in-
sight might have changed the fortunes of Wang.

Technology Options

While not its primary focus, CTI also looks for
technologies. There are literally dozens of tech-
nology forecasting techniques. Probably the best
inventory of tools I have found comes from John
Vanston, another student of Jim Bright who de-
scribes the uses of more than 25 of them [Vanston,
2003]. T will look at three techniques not in the
Vanston listing: Analogous Problem Exploration
(APE), patent analysis, and crowd sourcing.

APE. The search for technology options is not
just confined to forecasting the emergence of new
technologies. Innovation does not necessarily in-
volve either a new technology or a new need. What
makes an idea creative is that it is a new connec-
tion. While it might be linking a new technology to
a new or existing need, it might also tie an old tech-
nology to a new or old need. Too often the search
for innovative technical information focuses on
finding the newest ‘disruptive’ or ‘breakthrough’
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technology. Of course, organizations should learn
about new technologies, but they also should learn
about existing technologies used in other applica-
tions that might be newly applied to their needs.
The goal is not to use the latest technology but to
know about the latest technologies, other existing
technologies, and then to use the right technology.

One tool that is useful in finding old technologies
to consider when attempting to address your cus-
tomer’s need is a subset of technology scouting:
Analogous Problem Exploration (APE). It is similar
in logic to the TRIZ approach to creative problem
solving [Altshuller, 1996]. Figure 6 shows the un-
derlying logic.

The approach is quite straightforward. You take the
need or problem you have, identify others that have
a similar need, learn how they addressed that need,
and consider using it yourself. There are two clas-
sic examples of this approach in James Burke’s fas-
cinating book on the origins of the building blocks
for major innovations, Connections [Burke, 2007].
When the French were building the first internal
combustion engines, they adapted the technol-
ogy first used in perfume atomizers. The atomizer
makers had developed expertise in the physics of
combining air and liquids, and the machine tool-
ing to create precision nozzles that would provide
a uniform mixture. This is exactly what was needed
to make carburetors. When Hollerith convinced
the US government to use his idea of punch cards
to process census data in the 1890s, he did not de-
velop the card reader from scratch. He identified
others who had a similar challenge and adapted
bank’s money counting machines as the first card
sorters [Hollerith, 1894]. A visit to the US Mint in
Washington DC will show that the size of the ubiq-
uitous IBM punch card, which was the main way of
feeding information into early mainframes and is
still used by airlines and car rental firms, just hap-
pens to be the same size as US currency in 1890. He

made his punch card the size of the currency so he
could use the money counters.

In a CTI project for an oil exploration firm a few
years ago. we used this approach to find technol-
ogy that could be used to help process noisy seis-
mic soundings used to map oil reserves. Who else
had technology to extract meaningful information
from millions of pieces of noisy data? The answer
was a company started by former NASA engineers
who had worked on analyzing noisy data from
space probes.

The key when looking for new technology is not
to look for organizations that have a technology
you know about, but to look for companies that
share your problems and needs who may be using
a technology you were unaware of or had never
considered using in the way they are doing. Find
organizations that face the challenges you face and
learn from them. Too often technology scouting is
used only after an idea has been generated as a tool
to find someone who has a missing piece of your
solution, scouting is a gap filling process. This is
basically just a fancy form of procurement. CTI
and scouting can have a much greater impact upon
innovation by enlarging your awareness of the pos-
sible technologies that might be used to address
a customer’s need. It collects information before
ideas are generated to increase the probability of
having truly innovative ideas.

Patent analysis has been a basic tool of CTI for de-
cades [Ashton, 1993; Ashton, Klavans, 1997]. It can
help you identify who the players are, new develop-
ments in a particular technical area, and many so-
phisticated patent mapping programs can provide in-
sights on development trends. Patent citation analysis
can give insights into those patents that actually in-
fluence the developments in a particular field.

There are two areas where I find patent information
can help innovation beyond their use in looking at

Figure 5. The Lead user as a source of customer needs and innovative solutions

Phase 1: Users develop new products for themselves

Phase 2: Other users evaluate and reject, or copy and improve

Number of users 4
perceiving need

Source: [Von Hippel, 2011].

Phase 3: Producers enter when market potential is clear

Time
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Figure 6. Analogous Problem Exploration (APE)

The problem or need Find someone else

. Learn how they Use their approach

I want to address

with a similar need
for my customer

Source: author.

new technology, development trends, and players.
Patents can also focus human source intelligence
by identifying the scientists and engineers who
are at the forefront of their field. Patents tell you
about what was done X’ years ago. Those involved
can often tell you what the current state of the art
is. Reviewing their papers or talks or interviewing
them can often give insights into what is coming
next. Second, as patent mapping software has be-
come more sophisticated it allows for a variation
on the APE approach using patents. Increasingly
patent search engines are using text mining to en-
able a search beyond predescribed data points and
with the right algorithms it is possible to search
for the types of problems a patent is addressing,
not just a search on the keywords or technologies
used.

Crowd sourcing is an oft-misunderstood term.
Large numbers of people, crowds, generally have
more noise than meaningful information. The key
is to identify a subset of the crowd, a tribe or com-
munity, who have knowledge and insights worth
tapping into and who you can trust with sharing
your problem. Once you identify this community,
you can solicit their ideas on how to develop so-
lutions to needs that you or your customers have.
Several public and internal platforms exist and
when managed well can be a way of learning about
new technologies.

On the surface, these platforms look like a tradi-
tional idea bank but there is something richer go-
ing on. As mentioned earlier, an idea is merely the
combination of two or more pieces of information:
a need with a technology to address that need. Fig-
ure 7 shows what is really going on when an idea is
generated and submitted.

A participant in the community sees the need and
draws on the technologies they know of that might
be used to address it. They make a connection and
an idea is generated which they submit. There are
often hundreds of participants in the community
so in effect you are tapping into hundreds of dif-
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ferent repositories of technical knowledge. The
implications for screening submissions are that the
focus is as much on the technology the submitter
used as the idea itself.

The experience of one government organization
shows how effective this approach can be. Started
in the early part of this decade, about a dozen gov-
ernment agencies who shared common goals cre-
ated a platform to post challenges and request in-
puts from several thousand of their employees. Few
submission requests were posted as originally writ-
ten. Most challenges were attempts to find out how
to implement the solution the submitter had come
up with for meeting their underlying need, thus
limiting the ways to address the need to variations
of their approach. The request was re-written to in-
dicate the underlying need and then a sponsor was
found. One of the major insights about customer
behavior is that not all of their needs are ones that
if met will lead to your customer buying that so-
lution [Paap, Katz, 2004]. They may have more
important unmet needs they will work on satisfy-
ing first. It is basically Maslow’s need hierarchy at
work: you meet more important needs before you
will spend time working on less important ones
[Maslow, 1954]. A need’s leverage refers to it being
a need that a customer is sufficiently unhappy with
that they are willing to do something to make it
better. To ensure that all posted needs had leverage,
a sponsor was identified who had both the interest
and resources to implement the solution if one was
found.

The submissions were examined not only for the
solution itself, but also to explore whether the tech-
nology being suggested might be used differently
to solve the problem better than was suggested.
Often, two or more technological approaches from
different submitters were combined. The focus was
on learning about alternative technologies, not in
screening ideas.

The results were impressive. At a 2015 meeting of
representatives of the participating organizations it
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Figure 7. Using crowd sourcing to identify new technologies
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was reported that over 90% of the posted needs had
been resolved and solutions implemented. The key
was only posting high leverage needs and learning
about technology options from among the member
organizations.

The Rest of NOMMAR

To answer the remaining NOMMAR questions
(Market, Model, Approach, and Relevance), CTI
starts to look a lot like more traditional business
and market CI. As a result, many CTI programs
develop close relationships with the strategic and
marketing CI groups to tap into their intelligence
pools. The full range of intelligence collection tools
are used to provide insights on the forces shaping
the market and the attractiveness of your idea. CTI
together with CI can help identify such things as:

e The size and readiness of a market.

e How competitors might react to your offering.

e What are others developing that might lure
your target market from your offering?

e What business models have been used in simi-
lar ventures?

e Firms that might be available to partner as part
of your approach.

Many of the traditional market assessment tools
are limited in that they require that the customer
being surveyed or questioned understands their

Technologies that submittors use to
address the posted need

ST t
6 2
e e e
© © oO OO

o

X 4

needs (not always true) and appreciates the new
offering (rarely true if it is truly innovative). So,
the assessment often is done by finding analogues,
other products, or services that had a similar gen-
esis, and learning from them.

Conclusions

The reason Competitive Technical Intelligence
(CTI) is so critical is based on the understanding
that innovation starts with information, not ideas.
Thus, organizations that desire to be more inno-
vative need to spend significant time on efforts to
gather and assess information as a prelude to idea
screening and selection and continue to look for
changes that might affect project success through-
out the execution phase. CTI provides a structured
approach to anticipate the future and acquire the
information required to generate innovative ideas
and effectively manage their development. CTI is
usually managed differently than traditional CI us-
ing a project as opposed to ongoing process model,
and heavily involves the customer in the focusing,
collection, and assessing of the intelligence prod-
uct. Drawing on a wide range of CI tools, both
from science and technology (STI) and more tra-
ditional market and competitive intelligence, CTI
provides timely intelligence to decision makers on
the forces that will determine the eventual success
of their development efforts.
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