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Headlines

%* The essence of business growth is % Once the technology management team is in
technological innovation. Objective, skilful place, the process needs to be facilitated
and strategic allocation of resources is effectively to accommodate both intuitive and
needed to bring aboutthis growth through analytical thinking styles

the right technologies
% Whilst R&D staff are trained to be analytical it is

% Good technology management is key to this surprising how easily they areled astray by gut
growth and can be viewed intwo parts: feeling, especially when working on problems
strategic (what to do) and operational (how to nt srhcd sgdhgqg pc hrtioghio k h md
do it). This processrequires a mix of creativity, for technology strategy development

objectivity and analysis _ _ _
% To achieve effective alignment and good

% If this work is carried out by an aligned team it outcomes from both intuitive and analytical
helps to map the competitive battlefield and thinking, technology management workshop
select the strategic technology areas. Thinking facilitation is usually designed in three parts:
hard about the future is not easy, mainly set-up, operate and setdown

because we are dued to the present, but this
exercise forces the team to look to the future
and outside technologies

% The more preparation you do before a
workshop or meeting the better the outcomes
will be. There are guidelines and tools to

% Both analytical and intuitive thinking styles need manage intuitive or analytical dominance and
to be included in a team when carrying out a these facilitate smoother meetings and
technology management exercise; however generate higher quality strategy

extreme thinkers can derail the process

Author: Dr Steve Bone
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Chemist for Thorn EMivorking onspecialiseddetection equipment for the security and defence industry
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Case tidy
Thinking styles can improve or destroy
a technology management project

It was while facilitating a technology strategy It was later found that the two had been involved
process for a global cosmetics company that | in signing a large contract with an external
most acutely observed how an extreme thinking supplier for most of the older set of technologies.
style could disrupt the process. Both were intuitive thinkers and both had
. previous careers with the same large company
The workshop was evaluating new sg's g c ° btkstgd sg s chce
technologies, and the objective was to create a dwodgsr “mc chcmRs tshkhr d

new independent technology strategy that
would lead to a step-change in development
that would in turn reinvigorate the brand. This experience made me consider other
occasions where a particular thinking style had
been incompatible with the objectivity required to
develop a strategic direction.

to strategy management.,

However, two of the ten participants suddenly
stopped coming to the workshops. Some
detective work revealed that the gang of two were

creating their own separate presentation to the During my thirty years working in Research and
CTO and Main Board. It was based on their Development (R&D) environments, a a scientist,
personal view of a specific formulation containing an R&D manager and then advising global
binding, thickening and stabilizing properties. companies on R&D strategy and organization, |

have observed how there are two required
thinking styles djanalytical and intuitive djand
blends between them. Most people involved in
innovation management are able to adopt one or
other as the process evolves, but some remain
on one pole, and these extreme thinkers often
distort technology and R&D strategies with
catastrophic end results.

A lot of good scientific evidence had been
presented and the other members of the team
were puzzled by the desertion. Everyone believed
that it was unfortunate as the outputs of the
technology strategy were well-articulated, based on
good assessment and subject to peer review by
external experts. Also, the emerging technologies
superseded those favoured by the two.
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Technology management Gut reaction can be positive
Successful technology management combines a For years | have tried to understand the wide
view of the strategic direction of the organisation range of opinions and beliefs structures in
(what to do) with operational (how to do it). different types of industry sectors, locations and
Technology strategy is the front-end and describes levels within a company.
the 'what'. _ _ _

According to Canadian psychologist Gordon
Technology comes from the Greek techne Pennycook, all of us are to some extent
(meaning art) and logos (logic or science) and so intuitive thinkers'.

technology management has both analytical
processes (inductive methods, tools and
techniques) and arts (creativity, experience,
lateral thinking). So analytical thinkers see it as a
science and intuitive thinkers an art. Both are
right in my view.

As we solve problems and make decisions in our
khudr+ vd kds ntqg dl nshnmr
thing, because often our"gut feelings" have been

honed over evolutionary history to help us quickly

and effortlessly achieve good enoughoutcomes.

However intuitive thinking alone can create
pbnmenqgl "shnm k ah rR ' ohbj
your world view)" and within R&D this can send you

down the wrong technology track or miss

technologies outside your own experience (e.qg.

If this work is carried out by an aligned team it from anoth er industry sector).

helps to map the competitive battlefield and
select the strategic technology areas. Thinking
hard about the future is not easy, mainly because
we are glued to the present, but this exercise
forces the team to look to the future and outside
technologies. If done well and objectively this will
protect the competitiveness of the company.

Technology strategy creation is an objective team
exercise to decide on what technologies to focus
on and then how to access and integrate them
either inside (R&D) or outside the organisation.

In some disciplines, intuitive decision-making can
be marvellously effective when the person has a
large amount of experience in precisely the type of
problem needing to be solved. Doctors and art
experts are good examples.

But for R&D management this can be disastrous;
R&D outputs are long term and poor decisions made

What technologies? How to access? now by gut feeling may not show up for years, by
vghbg shld hsRr snn k> sd sn

Technologies to Leader-c.Jr fgllower Sghr hr chrbtrrdc dwsdmr huc
develop further positioning E rs ° mc oBetMemeial Brie itV
Technologies to hold | Make - collaborate - buy Economics laureate Daniel Kahnemart. The central
down or phase out choices thesis is the dichotomy between two modes of
thought: System 1 is fast, instinctive and emotional
New technologies to Strategic alliances and System 2 is slower, more deliberative, and more
acquire or grow retained or developed logical. The book delineates cogntive biases

associated with each type of thinking.

New technologies to Technology plan -
monitor or explore internal/external

) ,
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Analytical thinking removes bias

At the other extreme, analytical thinking is focused,
sharp, linear, deals with one thing at a time,
ignores time constraints, is deconstructive and
contains no opinion or bias.

Analytical thinking is a recent phenomenon and
began when humans started to investigate how
the world is put together and how it functions.
Hmst hshud sghmj hmf g r
possession since the dawn of time.

Observations
The problem with extremes

At one extreme, the intuitive thinkers seemed to
totally dismiss any type of good practice
management process, framework or techniques,
relying on gut feeling and experience, while the
other, analytical thinkers, needed methodologies,
analysis and logic before making even the smallest
decision. These more analytical people work as
though down a tunnel, blind to the big picture and

a d dym sditer Atbdd 8 h&Peopk Adhéhg for them.

The VP of R&D for a global advanced materials company commented:

"I can remember very similases when | was running &&D fanning exercise as part of theyears
forward horizon scan. Making the obvious change in thinking from traditional materials and coatings was
made more difficult because of extreme intuitive behaviours. Most of the group were thinking about additiv

manufacture, narsrale coatings etmd threeindv i dual s di

dnYt ,bventhoegh e

there was a bodyf@vidence to suggest it wolldeir world view was closed to what they were

developing now.

"We were once talking to suppliers about new adhesives but two product developsrewntiregchew
smart adhesives that did not usenaistry but a physical effddtad to stop the conversations and do

some more desk research. The problem was that analytical thinking focused the product developers and

stopped them thinking out of the box
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Both thinking styles are required

A A 4

ANALYTICAL INTUITIVE
THINKING @_‘ THINKING
TECHNOLOGY

AND
INNOVATION
MANAGEMENT

Hs Rr hl ongs ms mns sn s g hinéractrseccessiully with hisicoedmatesn c

analytical thinkers as two different types of because our dayto-day social decisions have no
people, since all of us are capable of both modes rational solution and we have only our intuitions
of reasoning. Some people are more in the habit to guide us.

of thinking analytically, others not.
Intuitive thinking alongside analytical thinking is

In the Star Trek universe, he Vulcans have no very important for strategy development. It

emotions and are totally analytical creatures. Yet ognuhcdr sgd pahf ohbstgdR
he sghr vdgd sqgqtkx sgd b mnrnesdg-pRonbgx vaddédkmRshmdt
"akd sn ngqcdq kt mbg hm s ggsirategganepgianning.” k kdx+ kds ~ knmd

"Once | had to let a senior person go because they were so
analytical things were taking much too long Vv there was too
much desk work before development started. They were also
very verbal and distorting a number of marketing/R&D joint
strategy groups. "

Former CTO of a consumer goods company

/

/
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Balancing the seesaw

A blend of analytical and intuitive thinking is
needed within a team carrying out a technology
management project as the exercise requires a
mix of creativity, objectivity and structure.

both extremes. Trying to keep the seesaw level is

Cognitive biases

Analytical style

Systematic

Methods driven

Looks outside

Copy good practice

Team process

Mental accounting

Worried about being disrupted by a technology

=A =4 =4 8 -8 -4 -4

Advantages

Objective

Use good practice methods
Open and look outside
Deep dive

Team agreement
Implementable

= =4 =4 -4 -4 4

Disadvantages

Views can be too complex

Takes time for people to understand
Paralysis by analysis

Tunnel vision

CnmRs rdd ahf
May cover too much landscape
to achieve objectives

ohbstgd

= =) =) =) =) =

tricky because of the complex nature of
technology, the mix of people in R&D and the
opinions that they may have.

It often surprises me that senior R&D management
@ rgnvm hm EhftqgdBOhms Rd ¢ dc n nykdsvepb@mpre to Rcilitate abjediive strategy
outcomes that use both styles of thinking .

. Keep seesaw horizontal .

Intuitive style

Gut feeling

Optimistic

Internal

Usually driven by one person
Extrovert/controlling
Evenkeel and confident

=A =4 =4 48 -8

Advantages

= =4 =4 4 -4

Providesthe 'big picture' and creativity

Softer, 'touchy-feely people' input

Less resources required

Looks easier to carry out

Large amount of experience in precisely the type
of problem needing to be solved

Disadvantages

1
1

Self-justifying/not objective d]confirmation bias
May pick inappropriate or miss technologies
outside own experience (eg. from other sectors)
Misses best practice, disrupters and new insights
Can be political

Figure 1: Analytical vs. Intuitive thinking inechnology management

OCTOBER MMXVII

NU ANGLE WHITE PARERUITIVE AND ANALYTICAL THINKQNG



Intuitive vs
Analytical

Observations
Technology strategy workshops

The VP of Global Product and Applications Development for a world leading supplier of speciality

chemicals and ingredients comments that she has seen how the dynamics in a workshop canbe
impacted by personality type:

"Emerging technologies can be seen as a threat so it is not uncommon for experts to try and stay in their
comfort zone using older technologies rather than learn something new.

"This can result in analytical people gdftiagn al ysi s paralysisY and wil |
information.

"Belief, motivation and vision are of course key aspects for project teams driving R&D projects. But those
same factors can lead to protectionism if it is feared their project woulddesl regander threat from

any new strategic direction. This can lead to people manipulating things (working backwards) to ensure
that the outcome includes their project area.

"Communication style of the extreme can be influential. Those with a sicengdéirbias the group
more, especially if they are held in high regard.

"We have had board members in some of the workshops and | agree that senior management
involvement can change the dynamics as they carry aveighften use intuitive gut feelitapa

"It depends a bit on the personality as normally they would have the power of rank but in a workshop
this is not the case. They may lack the skill of persuasion or feel powerless and that can lead to disruption
or rejection of the whole process if mandled carefully.
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Managing different thinking styles in the R&D environment

Working outside the comfort zone

An important element of technology This brings with it a variety of issues that must be
management is the objectivity gained from resolved prior to implementing any technology
looking outside of the organisation. management thinking.

When carrying out a technology strategy exercise, The legendary educator and author Peter Drucker
nu Angle has always enlisted an international group argued that technology management was a branch
of extremely experienced external technology, of science™ over 40 years ago, but even in 2017 we
business and market experts. see intuitive thinkers in senior R&D positions

o ignoring best practice and going with gut feeling
These experts add new insights and challenge our and their own narrow industry sector experiences.
workQvd c¢cnmRs chrbntqgq fd sghr “r vd bntkc "~ krn

become biased during assignments. To assess the Within companies we work to gain agreement, with
technologies, we have developed a structured scores used to rank technologies against corporate
process using well tried tools and techniques. To objectives. This is achieved with most of the

ensure objectivity software is deployed to help participants but sometime s we get a few members of
score and rank technologies against business and the team who strongly disagree with all the evidence.

technology criteria such as: strategic fit, market

attractiveness, cost, risk, maturity etc. They may blame the structured process, a

particular technique, the external experts or just

People in R&D usually have a mix of science, pE jd MdvrR- Vd nesdm ehmc
technology, engineering, and mathematics traning due to intuitive thinking with sometimes
and this requires structured analytical thinking. conformational bias.

What is interesting to me is that many of these
people are easily led astray by their intuitions,
especially when working on problems outside their

bchrbhokhmdR rtbg ° rvisdbgnnknke x@d ~Keghrerg hglppsnas - ms nqg
change. In extreme cases, we have seen some

ManyQ%C r s ee cnmRs qd’ khy dleavegthe projectttdarg amd ikstebdxcreatera c

innovation management is a discipline" and process that they are more comfortable with by

vhsgnts sghr tmcdgr s  mc h mfDIYshgtavikhoubinclodinhg any Ieafnimovdoatic f d

sg s hsRr ntsrhcd ne s gdh gpractiber snch asknhhe dosmeticsl company
discussed earlier.

There may also be a political agenda, they may
think an R&D program that they have been running

"One strategy team had to disband because they were focused
on the wrong direction. This was due to one strong intuitive
thinking person who recently came from another large
company and wanted to do exactly what they had done in the
other company. No one could change their mind "

Former CTO of a consumer goods company
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Successful facilitation of technology management projects

When putting together a team for a technology Once the team is in place there will be several
management project it is important to include a mix workshops and meetings. At these sessions

of thinking styles and also to consider how to avoiding the extremes of intuitive and analytical
facilitate the project to accommodate this diversity. domination will be difficult.

We have tried different types of psychometric There are many guidelines for workshop

tests from Belbin Team Roleg to Myers Briggs* to facilitation, and those that work well for

assess team members' skills and aptitudes; they technology management type workshops are

are good, but often too detailed and involved for discussed below, including some ground rules and

ntq otgonrdr- Lnrs odnokd trckstoRasilitation (fFigures2pthaavek firel dsefsl.d c

or participate in such an exercise for one project. _ _
We find it more effective to talk to the HR Workshop management is usually |n.three parts: set
up, operate and set-down, as shown in Hgure 2 on the

department and other team members. With .
following page.

experience and tenacity, we can usually generate a

good profile for the group quickly. The more preparation you do, the smoother

meetings and workshops will be and the better the
outcomes (see mindtools - Planning a Workshop®).
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Ask “what’s
possible?” not 9
“what’s wrong”? .
Keep asking
Facilitate to share
the airtime
equally

Be clear and
houghtful without
eing an advocate

Operate technology
management meetings

Seek common

understanding

Be positive, non-
judgmental

alignment before
moving on

Everyone
participates, no
one dominates

Challenge cherished
internal beliefs
about technologies

Stay at the
strategic level

ground and

Ensure you have full

support of senior
management

Mobilize the full
team

Do one-to-one
meetings with team

Document meeting
and ask for team
feedback

Remind team of the
next steps in the
process

Prepare a summary
for senior
management

Set-down x

>

Figure 2: Facilitation of analytical and intuitive thinking in technology management

"Despite all the evidence from manufacture and marketing about the
quality of a new product, one of the senior R&D managers totally

ignored

it. They were very intui

had their own view v

'my way is the only way'.

OCTOBER MMXVII

"It was a very difficult situation eventually solved by an effective
team facilitator | bought into the Company. The facilitator was
external so had no vested interest and was not influenced by
internal politics or the strong character intuitive thinker. "

Former CTO of a consumer goods company
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Effective workshop management

>

Our learning points

Before you start (set-up)

% Full support
Ensure you have full support of senior

management and manage their individual and

combined expectations. Make any
discussions top-level, strategic and
commercial and anticipate any questions
before dialogue takes place

% Participation
Senior management participation in team
meetings can be very disruptive. Most
recognize this so ensure good, accurate
executive summaries are sent to them on a
very regular basis

OCTOBER MMXVII

% Context

Mobilize the full team, explaining the project
and inputs required and what they think
outputs should look like

Prepare

Do oneto-one meetings with all participants
before any team meetings. Find out worries
about the process, important technology
inputs and gauge any political issues that may
get in the way of objectivity. This helps the
facilitator understand and manage the
landscape. Thefacilitator must manage these
meetings, they should not be delegated

/ /’
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Operation (doing)

% Attention % Focus

Get full participation and engagement before you
say anything. A good trick is to stand up and look
around at all participants to get eye contact with
all before speaking. When all is quiet give it a few
seconds and then start the meeting

Inquiry

Be clear and thoughtful without being an
advocate, maintain an atmosphere of inquiry
until you are summarizing the end of the meeting

Sharing
Facilitate to share the airtime equally. For

those that continually dominate say 'Sg ~ s Rr

good point dJwhat do others think?" or "Time is
moving on djwhat does XXX think? or "l think
you have some useful insights djcan anyone
else contribute?"

Listen

The facilitator must be able to listen to
understand in order to manage technology
and commercial points. Research the area
before any workshop to gain understanding
and credibility. Don't use a facilitator who has
no technology knowledge or experience

Speak

Speak honestly about points and give all
external technology experts time for input,
especially when one person dominates

Open
Be positive, nonjudgmental and open to new
ideas, technologies andproduct concepts

Strategic
Stay at the strategic level (out of the
operational and internal politics)

OCTOBER MMXVII

Be aware of meaningless abstraction about
how technologies can make a difference as
these take time away and misdirect the
meeting and allow politics to creep in

Challenge

Challenge cherished internal beliefs about
technologies and open this up to the rest of the
group and especially the external experts who
hopefully will agree with you

Explore

Be intrigued by the difference yai hear about
new technologies from other industry sectors
and then park for more assessment if required

Ask

Ask'v g ° s Rr dabout ahezHoaogy
embodied in a product rather than'v g = s Rr
wrong?" djand keep asking

Solutions

Seek common ground and understanding
about solutions to engineering and technology
problems (not problems and conflict)

Summarize

Summarize at the end of the meeting and
ensure both intuitive and analytical thinking
styles are covered. If there has been any
scoring or analysis carried out during the
meeting try to feed back using visualization
while it's fresh in participants' minds. Ask for
comments. Summarizing can't be done
without content so the facilitator, whilst not
being a deep expert, needs to understand the
science and technology
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After meeting s (set-down)

% Document
Document meetings and send out to
participants. If there is analysis afterwards
(such as technology assessment, commercial
studies, technology portfolios and ranking)
include this

* Feedback

Ask for feedback within seven days

Next steps

Include a reminder of the next steps in the
process with dates, location and times for the
next meeting.

Summary

Prepare a summary of this document for
senior management as soon as you can

OCTOBER MMXVII
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Summary

The essence of business growth is technological
innovation, and successful technology and R&D
management lies in the objective, skilful and
strategic allocation of resources to bring about
growth through the right technologies.

To achieve this requires a balance between both
analytical and intuitive thinking when carrying out
a technology management exercise as this
needs a mix of creativity, objectivity and analysis.
Ideally the team should be equally balanced.

The successful management and workshop
facilitator needs a mix of good science,
technology, strategy, facilitation and business
experience. The facilitator also needs many years
of experience of technology management in
several types of companies in different industry
sectors. There are many ground rules that are
important to successful facilitation of both an
internal group and external experts.
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