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INTRODUCTION

Organisations and companies need to renew themselves continuously. They need Organisations and companies need to renew themselves continuously. They need 
to be creative and innovative in order to remain competitive. Creativity and Inno-to be creative and innovative in order to remain competitive. Creativity and Inno-
vation are not only desirable attributes but they are also necessary! This is a reality 
in the economic, social and political context in which we currently live. But what 
is creativity? Can it be strictly defi ned or managed? By establishing ways of “being 
creative” are we triggering or limiting our creative potential? Can creativity be as-
sessed or measured? 

All these aspects of creativity and more are addressed and discussed in this creativ-
ity handbook. Creativity covers a huge area, but this handbook is mostly focused 
on creativity at work. There are many factors that have been found to enhance an 
employees’ creativity and others which occur as obstacles inhibiting it.  

The following case study shows creativity in practical terms:

Toshiba introduced an innovation programme and saved £3 billion worldwide 
and more than £10 million in Toshiba Information Systems, the multinational 
giant’s UK arm.

“The more employees feel they are being involved in company-wide decision-making, the greater 
their commitment to the organization tends to be. And when employee innovation could save your 
company millions or lead to a revenue-spinning new product, the argument for mobilizing the 
whole company to innovate could not be stronger” says Susan Stevens, Toshiba’s head of Human 
Resource Department.

Susan Stevens continued:
“The company – which achieved Investor in People status in 1994 and has retained it to the present 
day – also uses ‘‘cross-pollination’’ to increase innovation. Under this method, a creative project is 
set up by fusing elements of diff erent products and often diff erent departments. The idea is that 
some of the most innovative services can result from products and people that appear to have 
little in common. Using cross-pollination, Toshiba began to examine ways of integrating existing 
products to create new services and pioneer new markets.

1. Introduction to the TRACTORS 
Handbook and Portal
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The project was driven by a team comprising the best brains from our information-technology and 
marketing departments. To the surprise of a few people, we have found that the two work brilliantly 
together, sharing the same passion for the possibilities of our technology. Since inception, the group has 
already come up with a way of using Toshiba’s wireless-hotspot network to provide internet telephony, 
saving customers a fortune on mobile costs”.

She also believes that rewarding achievement is an essential part of encouraging 
innovation.
She said:
“Motivation is undoubtedly key to encouraging employee innovation. However, as many managers will 
attest, motivation can often be a moving target. Just when you think you have it fi gured out, your original 
good ideas can suddenly appear stale to staff . The bottom line is that managers need to innovate in their 
motivation tactics.

Finally she concluded:
“In today’s ultra-competitive business environment, organizations are increasingly relying on all workers 
– not just managers – to fi nd new and creative ways to do business”1.

In general, when systemic creativity is in place, creativity fl ourishes from top to bottom 
and across all functions. People and teams come up with fresh ideas that turn into 
commercially successful products, services or processes. Moreover, systemic creativity 
does not only apply to business giants: People in organizations produce thousands of 
ideas every day that provide value in themselves and also build a base from which greater 
peaks of creativity can arise.

This material, developed as part of the TRACTORS project, represents a guide, which has 
been designed and developed to raise awareness and provide managers and employees 
with fl exible and innovative tools to support creativity and innovation management 
in SMEs and public sector organisations. Managing creativity successfully will help 
organisations to tap into hidden capacity for growth and improved competitiveness. It 
has been produced by a trans-national partnership and is partly funded by the Leonardo 
da Vinci Programme of the European Commission.

By entering the project portal (www.train4creativity.eu) you will have access to additional, 
updated information. However, we also decided to provide you with this paper-based 
version in order to make the information available to as wide an audience as possible.

2. Who is this guide for?

This guide is targeted at SMEs, R&D organisations, vocational training institutes, university 
departments, business associations and other interested parties. The material is not di-
rected at experienced individuals or experts but rather at staff  in SMEs such as managers, 
employees and trainees. It is directed at people who do not have overall knowledge of 
the many-facetted elements of creativity and innovation management but who wish or 
indeed need, to know more about it.

Therefore, we also address students or continuing professional development trainees 
who might use it as “a guide” for creativity and innovation management related subjects. 
Business consultants might wish to use it as an additional tool to support their clients or to 
give them a general understanding of creativity and innovation management issues. 

1Toshiba sparks a wave of innovation - New structures and incentives stimulate employee 
creativity, 2006, Human Resource Management International Digest, 16(4)
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3. What is the scope of the guide?

The aim is to provide readers with fully documented training material in creativity 
management. The material will off er a practical framework to every business or R&D 
organisation planning to practice such methods. European SMEs, who often lack 
innovation capabilities, can use the necessary creativity tools and practices in their every 
day activities. Systemic creativity support is a prerequisite for innovation development.

In order to provide this creativity handbook, 445 papers, 65 books and 30 websites related 
to Creativity & Innovation (C&I) management were reviewed. In the web version, all 
interested parties can access these resources (www.train4creativity.eu) in the Electronic 
Library (E-library). You can also download the entire handbook’s content by accessing the 
project’s website as well as all the other project deliverables (C&I literature review report, 
training need analysis in six European countries, etc.) You will also have the opportunity 
to follow and complete an online test to examine your basic knowledge on Creativity 
Management. 

The material informs you about basic theoretical issues on C&I management and certain 
creativity techniques that can be used. Creativity techniques provide information on the 
aim, the reason, and the implementation procedure for using each of the techniques. 
This helps you decide which technique is more suitable for you (your organization) and 
the objectives you have in mind. Examples and case studies accompany all techniques 
to underpin the understanding and illustrate practical applications. At the end of most 
modules the reader will fi nd references for more detailed information as well as a glossary 
and keywords. A question and answer section will allow the reader to check if substantial 
issues within the content have been understood.

The information provided on the various tools will enable you to apply them immediately, 
supported by case studies and links to further, relevant information. After reading the 
content you will be in a better position to make a sound decision on the usefulness of 
certain creativity tools for your own purposes and working environment.

We also hope that this guide will prove to be of real value to users as they strive to 
achieve enhanced competitiveness and improved human resource development in their 
organisations. This would be viewed by the TRACTORS project team as a positive result.

However, there is always scope for further development and improvement and we would 
appreciate your comments and suggestions in this regard. You can do this by contacting 
one of the project partners.

As outlined previously, while there is a printed version there is also an online portal (www
.train4creativity.eu). This contains references and links for further information, as well as a 
glossary and a library of relevant sources and some case studies.

We wish you success and enjoyment in using the creativity handbook!

The TRACTORS project team!

www.train4creativity.eu
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4. Description of the Handbook 

The Handbook is divided into two sections:

  1st section

The fi rst section provides the reader with the essentials of creativity. It is mostly theo-
retical giving an overview on basic creativity issues, such as: basic defi nitions, concepts, 
creativity process stages, creativity mechanisms, factors that seem to aff ect creativity, 
creativity assessment or measures of creativity, creative environment characteristics, 
etc. 

In addition, this section includes some case studies taken from real business contexts. 
This section shows the importance of unleashing creativity at work so that organisa-
tions can foster new and fresh ideas, services or procedures and become more creative, 
productive and eff ective. Creativity management leads to organisations becoming 
more competitive and can transform individual or team creativity into a competitive 
advantage.

In conclusion, this part gives an overview of creativity at work and aims to create a com-
mon consciousness about creativity and innovation management.

 2nd section

This section covers practical issues. It includes 13 creativity techniques. Each technique 
includes information about is the technique, why it should be implemented (aim), who 
could practice it (possible target group), the success factors, the implementation pro-
cedure (how to), a relevant case study, keywords, glossary and questions with answers 
provided. 

Techniques can be used by either individuals, or teams. They vary according to the 
creativity process stage they belong to. For example one technique could be used for 
generating ideas (one stage of the creativity process) while another technique could be 
used to evaluate ideas (another stage of the creativity process). 

Those tools are primarily developed for the online element of the TRACTORS project 
but can be used to train possible stakeholders during workshops as well. The informa-
tion provided on the various tools will enable you to apply and test them immediately, 
supported by case studies and links to further, relevant information. This product is 
therefore a combined learning and working tool.
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CREATIVITY THEORY

A. ESSENTIALS

1. Introduction and definitions

Creativity has been studied from a variety of perspectives and is im-Creativity has been studied from a variety of perspectives and is im-
portant in numerous contexts. Most of these are unstructured, and it is portant in numerous contexts. Most of these are unstructured, and it is 
therefore diffi  cult to form a coherent overall view in relation to creativ-therefore diffi  cult to form a coherent overall view in relation to creativ-
ity. Furthermore, in an endeavour to understand creativity, the last 50 years ity. Furthermore, in an endeavour to understand creativity, the last 50 years 
of research has revealed the inherent complexity and ‘mystery’ of the subject.

A fi rst attempt to defi ne creativity is based on a dictionary defi nition, where 
creativity appears as the ability ‘to bring into being” or “form out of noth-
ing”. If it is considered a theoretical explanation, creativity is tied to the hu-
man potential to bring into being something new, and its basis is, fi rstly, the 
power of imagination as the capacity to make the absent present; and secondly, 
building upon this, fantasy as the capacity to realize the (as yet) inexistent.

Generally, the terms “novel”, “appropriate”, and “acceptable” are widely used 
in the defi nitions of creativity found in literature. So, based on a compos-
ite of these defi nitions, creativity may be generally defi ned as the forma-
tion of novel, appropriate and useful ideas by individuals or small groups.

By contrast, innovation usually refers to the implementation of creative ideas in 
an organizational context. Thus, individual and team creativity serve as the origin 
of organizational innovation. So it is also useful to distinguish between creativity 
and innovation. Creativity is typically used to refer to the act of producing new 
ideas, approaches or actions, while innovation is the process of both generating 
and applying such creative ideas in some specifi c context. In the context of an 
organization, therefore, the term innovation is often used to refer to the entire 
process by which an organization generates creative new ideas and converts them 
into novel, useful and viable commercial products, services and business practices, 
while the term creativity is reserved to apply specifi cally to the generation of novel 
ideas by individuals or groups, as a necessary step within the innovation process.

2. Why is creativity important?

Nowadays we are entering in a new age where creativity is becoming in-
creasingly important. In this conceptual age, we therefore need to foster 
and encourage right-directed thinking (representing creativity and emo-
tion) over left-directed thinking (representing logical, analytical thought). 
Creativity is important in businesses: organizations need it to adapt to the fast-
changing environment and to revitalize themselves, to develop new products and 
to improve customer services. In response to this need, managers have invested 
in various approaches, such as creativity training programmes, team-building, and 
leadership development in order to improve creativity. Creativity helps to develop 
more innovative and dynamic businesses that adapt to new ways of doing things 
faster and better than others. It runs all the way through business processes and 
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product design. Creative communities also 
help to make organisations more distinc-
tive and better known for their uniqueness.

Creativity  is considered important in 
an education system: children are not 
frightened of being wrong. If you are not 
prepared to be wrong you will not come 
up with anything original. By promoting 
creativity, teachers can give all children 
the opportunity to discover and pursue 
their particular interests and talents.

Moreover its signifi cance is demonstrated 
in everyday life: creativity is a vital force 
that must be nurtured, motivated, given 
freedom, stimulated and encouraged to 
express itself in ways that current social 
priorities or intellectual paradigms may 
not recognize as important or productive.

However, creativity also means change and 
resistance to change is a natural phenom-
enon. So, to promote creativity in organiza-
tions, we must be more aware of the un-
helpful reactions to change, such as, rejec-
tion of ideas and status-dominated evalu-
ations1. There are many obstacles and 
potential barriers to creativity that can 
be identifi ed. Someone for example thinks 
that the conventional system of schooling 
(particularly in pre-school and early school 
years) as being “stifl ing” in terms of creativ-
ity and attempts are made to provide a 
creativity-friendly and rich, imagination-
fostering environment for young children. 
Meanwhile, in the workplace, once the 
company has installed certain systems, 
the risk is that there will eventually be re-
sistance to change. Also rules, regulations 
and procedures can be obstacles hinder-
ing creativity in organizations: if these 
rules, regulations and procedures become 
ends to themselves, employees will just 
rigidly apply them in every situation. So, 
it is important that a reward system exists 
in organizations which is appropriate and 
which does not stifl e creativity. When the 
reward systems are too punitive on fail-
ures, they will discourage employees from 
taking risks, but it is also true that when 
they over-emphasize individual creativ-
ity, they may discourage group creativity.

3. Creativity: problem 
solving and environment

Creative problem-solving is the mental 
process of creating a solution to a problem. 
It is a special form of problem-solving in 
which the solution is independently cre-
ated rather than learned with assistance. 
Creative problem-solving requires more 
than just knowledge and thinking and al-
ways involves creativity. Creativity requires 
newness or novelty as a characteristic of 
what is created, but it does not necessar-
ily imply that what is created has value 
or is appreciated by other people. So, to 
qualify as creative problem-solving the 
solution must either have value, clearly 
solve the stated problem or be appreci-
ated by someone for whom a situation 
improves. Creative problem-solving 
techniques can be categorized as follows:

Creativity techniques designed to 
shift a person’s mental state into 
one that fosters creativity. One 
such popular technique is to take 
a break and relax after intensively 
trying to think of a solution.

Creativity techniques designed to 
reframe the problem. For example, 
reconsidering one’s goals by asking 
“What am I really trying to accom-
plish?” can lead to useful insights.

Creativity techniques designed to in-
crease the quantity of fresh ideas. This 
approach is based on the belief that a 
larger number of ideas increase the 
chances that one of them has value. 
Some of these techniques involve 
randomly selecting an idea (such as 
choosing a word from a list), thinking 
about similarities with the undesired 
situation and hopefully inspiring a 
related idea that leads to a solution.

Creative-problem-solving techniques 
designed to effi  ciently lead to a fresh 
perspective that causes a solution 
to become obvious. This category 
is especially useful for solving espe-
cially challenging problems. Some of 
these techniques involve identifying 
independent dimensions that dif-
ferentiate (or separate) closely as-
sociated concepts. Such techniques 
can overcome the mind’s instinctive 
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tendency to use “oversimplifi ed asso-
ciative thinking” in which two related 
concepts are so closely associated that 
their diff erences, and independence 
from one another, are overlooked [2].

Many formalized methods and proc-
esses, such as Mind Mapping, Brain-
storming, Lateral Thinking (by Edward 
De Bono), or the Creative Problem Solv-
ing Process (by Alex Osborn and Sid 
Parnes) combine various creativity and 
creative-problem-solving techniques.

Here we try to provide a theoretical basis 
for the development of problem-solving 
environments that support creativity. As 
the use of problem-solving environments 
becomes increasingly important, the 
need for creativity support has become 
evident. The element that characterizes 
a creative problem-solving environment 
is the presence of fl ow. Flow is an 
automatic, eff ortless, yet highly focused 
state of consciousness2 [3]. Proposed by 
psychologist Mihály Csíkszentmihályi, 
fl ow is the mental state of operation in 
which the person is fully immersed in 
what he or she is doing, characterized 
by a feeling of energized focus, full 
involvement and success in the process 
of the activity. It is the one aspect in 
which all creative persons are unanimous. 

Creativity is more likely to result from fl ow 
states and in creative persons this “almost 
automatic, eff ortless, yet highly focused 
state of consciousness” commonly exists 
during diffi  cult activities that involve a 
degree of discovery and novelty, in other 
words in a situation of problem-solving. 
In each process involved in problem-solv-
ing the user abstracts and transforms 
information. What problem solvers seek 
to do is focus their attention on the task 
at hand, which is an ability seen in those 
regarded as being particularly creative. 
By fi ltering down to the most important 
tasks for the user and by allowing the 
user to create their own abstractions, 
the environment becomes an extension 
of their mind. The following are nine 
characteristics of fl ow supporting creativ-
ity in a problem-solving environment:

1. Balance of challenges and skills

2. Immediate feedback to one’s actions: 
Not only do you know what you 
are trying to achieve, you are also 
clear about how well you are doing 
it. This makes it easier to adjust for 
optimum performance. It also means 
that by defi nition, fl ow only oc-
curs when you are performing well

3. Clarity of goals: Knowing what you 
are trying to achieve gives your ac-
tions a sense of purpose and meaning

4. Merging of action and awareness. 
With concentration so intense 
there is little attention left over to 
consider anything else. In fl ow, we 
are completely focused on what 
we are doing at that moment

5. Distractions excluded from conscious-
ness. Distractions rule out the possi-
bility of fl ow. Flow involves not being 
concerned with distractions such as 
results, judges (coaches), audiences 
or other people’s expectations. When 
we are not distracted by worries or 
confl icting priorities, we are free to 
become fully absorbed in the task

6. No worry of failure. Flow in-
volves being too involved 
to be concerned with failure

7. The activity becomes autotelic (i.e. 
an end in itself ). There is no reason 
for doing things except to feel the 
experience they provide. Whenever 
most of the elements of fl ow are oc-
curring, the activity becomes enjoy-
able and rewarding for its own sake

8. User’s sense of time becomes dis-
torted. Several hours can ‘fl y by’ in 
what feels like a few minutes, or a few 
moments can seem to last for ages

9. Self-consciousness disappears. When 
we are fully absorbed in the activity 
itself, we are not concerned with our 
self-image, or how we look to others. 
While fl ow lasts, we can even iden-
tify with something outside or larger 
than our sense of self – such as the 
painting or writing we are engaged 
in, or the team we are playing in.

3. Creativity: problem solving and environment
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4. Creativity process

It has become a truism that organizations 
today are facing a wider array of competi-
tive pressures than ever before. They must 
be constantly changing, innovating and 
reinventing themselves to stay ahead of 
technological changes. So, it has become of 
fundamental importance that what allows a 
company to respond proactively to diverse 
pressures is the development of creativity 
as a core competence, because creativity 
is what makes something better or new. 
In short, it is the best way to create value.

It is important to underline that there is 
no standard approach to creativity but the 
truth is that creativity, by defi nition, must 
handle and adopt each new endeavour 
by selecting an approach that addresses 
the situation. It depends on the goal to be 
achieved and innovation is an example of 
just one of them. Consequently, we have to 
know were we need to go (the purpose), the 
appropriate means for getting there (the 
practises), and fi nally we need to select or 
develop people to carry out our initiatives. 

So, the correct approach to creativ-
ity is fundamentally about achieving the 
right mix of purposes, practices and people.

Jeff  De Graff  and Katherine A. Lawrence 
have identifi ed four main types of crea-
tivity, conceptualized as creativity profi les 
[4]. By profi le, we mean a description of 
the biases and preferred creative activi-
ties of particular individuals, groups and 
organisations, together with the desired 
creative outcomes of their activities:

Image profi le: is the profi le of radical 
breaks with the past and break-
through ideas that can change the 
marketplace. Individuals with the 
imagine profi le tend to be generalists 
or artistic types who enjoy exploring 
and easily change direction when 
solving a problem. Image compa-
nies seek to create something new 
that has been thought impossible.

Invest profi le: individual with the invest 
profi le are focused on performance 
and goals. Their culture emphasizes 
these results and the discipline nec-
essary to create them. This group 
typically includes members of the 

fi nance department and market-
ing. Invest companies seek to cre-
ate quickly before competitors can.

Improve profi le: the improve profi le rep-
resents incremental creativity - taking 
something that exists and modifying 
it to make it better. People in the im-
prove profi le are systematic, careful 
and practical. Improve companies 
seek to create something better so as 
to build on the present. These compa-
nies tend to elaborate or extend exist-
ing products with minor variations.

Incubate profi le: the incubate profi le 
encompasses the kinds of people who 
believe in something greater than the 
business itself and run their business 
to refl ect those values. People in the 
incubated profi le are likely to feel 
that creativity should be timeless. This 
group is often in human resources, 
training, or organizational develop-
ment functions. Incubate companies 
seek to create something sound that 
is appreciated by the community.

Of course, other kinds of creativity are 
equally valid and equally important, de-
pending on the circumstances. The crucial 
aspect to understand is that the creative 
practices and competencies we use de-
termine the outcomes we get. So, if we 
have specifi c purposes in mind, we have to 
use the right practices, and to achieve the 
right practices we need the right people.

Creativity is a four stage process, start-
ing with the generation of creative ideas 
or the generation stage, where elements 
such as information, thought and ideas 
are brought together and combined in 
such a way that new things are made. First 
of all, the new thing that is to be created 
is decided upon. Then, preconceptions 
are challenged, information is collected 
and new possibilities sought. This stage is 
followed by the incubation stage, where 
ideas are incubated, as a necessary part of 
generating ideas. At this point the help of 
the unconscious is enlisted and the likeli-
hood of generating many more unusual or 
radical ideas is increased. The unconscious 
state is a wonderful aid in helping us break 
out of the structures we impose ourselves 
in some steps of the generation stage. The 
shift to making the idea a reality, requires 
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a more critical focus to evaluate the crea-
tive outcomes, to develop the results and 
to create the conditions that allow the 
idea succeed. This stage is known as the
evaluation stage and it is where the 
ideas are considered and those ones to be 
progressed are chosen. Finally, during the 
implementation stage, the creative ideas 
are turned into a practical reality. Imple-
menting the ideas needs the involvement 
of other people and their support. It also 
deals with getting funding or other kinds 
of resources. When trying to introduce a 
new idea, we have to work at it. Infl uencing 
others, seeking the fi nance, trying out vari-
ations to make certain that the idea is prac-
tical, etc. are all part of the process. Hard 
work and commitment go hand in hand 
with innovation but perseverance can help.

These four stages summarise the Ucello 
Process for non-stop creativity [5]

Figure  01: The Ucello Proccess for Non-Stop Creativity

Being able to identify and value dif-
ferent kinds of creativity is a fi rst step 
towards better creativity management. 
Once we recognize the basic forms of 
creativity we can begin to think much 
more clearly about the appropriate 
forms to use in diff erent situations.

After analyzing the four main creativity pro-
fi les and the creativity stages, it is impor-
tant to understand the main dynamics of a 
creative process: motivation, curiosity and fear, 
breaking and making connections and evaluation
[6]. It is very important to understand how 
a creative process works because everyone 
is born with innate creative ability and cre-
ative ability responds to exercise, just like 
a muscle. However, moments of creativity 
and invention usually occupy only a small 
part of anybody’s time and most people do 
not get a lot of practice at creativity. They 
do not expect much of it when they do 
practice it and so their creativity decreases.

Creativity involves the discovery of an 
analogy between two or more ideas or im-
ages previously thought to be unrelated. 
This discovery does not arise from logical 
reasoning but, rather, emerges as a sudden 
insight. All the theories of creativity say 
that creative inspiration occurs in a mental 
state where attention is defocused1 and 
thought is associative2. Such a state can 
arise in three ways: low levels of cortical 
activation, comparatively more right than 
lefthemisphere activation, and low levels of 
frontal-lobe activation. Creative people do 
not exhibit all of these traits in general but 
only while engaged in creative activity [7]:

Low levels of cortical activation: there 
are theoretical reasons to expect 
that creativity is related to a gen-
eral level of cortical arousal. Arousal 
is viewed as a continuum, ranging 
from sleep through alert wakeful-
ness to states of emotional tension. 
As task complexity increases, the 
optimal level of arousal decreases.

More right than left hemisphere activa-
tion: there are reasons to believe 
that creativity should be related 
to diff erential activation of the 
right and left hemispheres of the 
brain. The right hemisphere oper-
ates in a primary process3 manner, 
whereas the left hemisphere oper-
ates in a secondary process4 fashion.

Low levels of frontal-lobe activation: 
highly creative people tend to be 
defi cient in cognitive inhibition. As 
a result, lower levels of frontal-lobe 
activation are expected in creative 
as compared with uncreative people.

4. Creativity process
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5. Three interesting 
models of creativity 
process

Organizations often need to actively fa-
cilitate a climate that supports creativity 
and innovation. This can be a challenging 
process for some organizations but diff er-
ent models of creativity suggest a number 
of important concepts that organizational 
leaders should consider in building a 
climate that encourages creative eff ort.

First model: Charles Cave [8] provides an 
interesting model that presumes 8 tasks, 
which should help people to be more 
creative most of the time. Such tasks are:

• Searching. This remains a hot topic 
for many researchers who propose 
improved search tools for special me-
dia (photos, videos, music, etc). Such 
types of tools accelerate the collection 
of information about previous work.

• Use of Visualization Tools. These tools 
stimulate priori knowledge by mak-
ing it explicit. E.g. by providing a 
map of the market, a knowledge 
map for an organisation or by im-
proved mapping software in general. 

• Relating. Consultation tools start with 
email, chat and instant messenger ap-
plications

• Thinking. The most common factor or 
task is thinking by free association, 
sometimes called brainstorming.

• Exploring. Another important task dur-
ing creative exploration is to conduct 
thought experiments about the im-
plication of decisions. For example 
spreadsheets allow users to explore the 
implications of changes to a business 
plan, a school budget, or a population 
growth estimate. This kind of simula-
tion open users’ minds to possibilities, 
allows them to explore safely and ena-
bles them to see complex relationships.

• Composition tools include the ubiqui-
tous word processor for composing 
every type of document. Graphics 
composition tools show the enor-
mous power of software to en-
able more people to be more creative.

• Reviewing: one of the features to 
be added to many software tools 
is the capacity to record activities, 
review them and save them for fu-
ture use. This list lets users return 
to previous steps, much like the 
back button on the Web browser.

• Disseminating: fi nally, when users have 
created something they like, they 
need to disseminate it. Some people 
will be happy just to send an email 
to a few friends, but more ambitious 
possibilities are attractive. During a 
searching task, for example, as users 
collect information for their work, they 
encounter web sites and the work of 
many people. Therefore it might be 
useful to be able to send acknowledg-
ments to all the people whose work 
was infl uential. Filters to capture all 
the emails of these people could 
help users disseminate their work 
to people who might be interested.

Second model: Amabile [9] developed a 
model of creativity focused largely on 
the factors that facilitate and motivate 
creative behaviours. He specifi cally sug-
gests that three components comprise 
individual creativity in a given domain:

• Domain-relevant skills or expertise (innate 
skills). Domain-relevant skills, or exper-
tise, comprise the possible responses 
that the individual has to draw upon 
in facing a given problem or situation. 
These include factual knowledge such 
as principles and opinions, technical 
skills that may be required in a specifi c 
domain, and “special domain-relevant 
talents that may contribute to creative 
productivity”. Domain-relevant skills 
are comprised of innate skills as well 
as those obtained through educa-
tion, both formal and informal. Even 
where domain-relevant skills are high, 
if individuals are lacking in creative 
- relevant processes they will be un-
likely to produce creative outcomes.

• Creative relevant processes (learned 
abilities). This component includes:

Personality traits such as self-
discipline, delay of gratifi cation, 
perseverance, and independence.
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Cognitive style, which includes 
the ability to understand com-
plexities and suspend judgment.

Work style, which includes the 
ability to focus on one thing for 
an extended period of time, to 
replace unsuccessful solutions 
with new ones, to persist during 
the hard times and to sustain high 
energy levels, eff ort and produc-
tivity.

• Intrinsic task motivation (task attitudes)
is considered a primary driver for 
creativity at the individual level. Early 
evidence suggested that intrinsic 
motivation supported creativity while 
extrinsic motivation constrained 
creativity. Recently, this principle 
has been revised in the sense that 
extrinsic and intrinsic motivation 
need not work in opposition, espe-
cially with regard to entrepreneurial 
creativity. Entrepreneurial creativity 
seems to require a synergistic moti-
vation that includes both intrinsic 
and extrinsic motivation focused on 
competence and skill development.

In order to enhance creativity, it is im-
portant to consider not only each of 
the separate components of creativity 
mentioned above, but also their relation-
ship. Amabile suggests that creativity will 
be highest in that area where the three 
components share their greatest overlap. 
In other words, people are most likely to 
be creative within their “creative inter-
section”. Identifying this relationship or 
intersection can, in itself, be an impor-
tant step toward enhancing creativity.

Third model: Woodman and Schoenfeldt 
have proposed an interactionist model 
of creative behaviour [10] at the indi-
vidual level, which also provides an 
integrating framework that combines 
important elements of the personality, 
cognitive, and social psychology expla-
nations of creativity. In this model, they 
suggest that creativity is the complex 
product of a person’s behaviour in a 
given situation. The situation is charac-
terized in terms of the contextual1 and 
social infl uences2 that either facilitate 
or inhibit creative accomplishment. 

Figure 2 provides a conceptual overlay for 
the interactionist perspective on organiza-
tional creativity. It essentially extends the 
model of a creative behaviour into a social 
context. So they defi ne individual creativ-
ity as a function of antecedent conditions 
(e.g. past reinforcement history, biographi-
cal variables), cognitive style and ability 
(e.g. divergent thinking, etc.), personality 
factors (e.g. self-esteem, locus of control), 
relevant knowledge, motivation, social 
and contextual infl uence. In Figure 2 the 
premise that behaviour is a complex mix of 
all these elements, is repeated at each level 
of social organization. Group creativity is a 
function of individual creative behaviour 
“inputs” such as the interaction of the 
individuals involved (e.g. group composi-
tion), group characteristics (e.g. norms, 
size, degree of cohesiveness3), group 
processes (e.g. approaches to problem 
solving) and contextual infl uences (e.g. 
the larger organisation, characteristics of 
group task). Organizational creativity is 
a function of the creative outputs of its 
component groups and contextual infl u-
ences (organizational culture4, reward 
systems, resources constraints, and the 
larger environments outside the system).

An important feature of an interaction-
ist model of organizational creativity is 
its ability to address infl uences across 
levels of analysis. These cross-level infl u-
ences are captured by the social infl u-
ence (SI) and contextual infl uence (CI) 
arrows in Figure 2. These cross-level 
infl uences are particularly important in 
identifying and understanding group and 
organizational characteristics that both 
enhance and inhibit creative behaviour 

5. Three Interesting models of Creativity Process
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in a complex social system. In Figure 2 we can see three areas in which the model is 
focused including individual creativity, group creativity and organizational creativity.

Figure 02: An Interactionist Model of Organisational Creativity

• Individual creativity is a function of several elements such as,

antecedent conditions, cognitive styles and abilities (such as fl uency of expres-
sion, associative fl uency, originality and practical ideational fl uency);

personality factors (such as broad interests, attraction to complexity, high en-
ergy and independence of judgment, autonomy, persistence and curiosity);

intrinsic motivation (for example, the goals infl uence motivation through their 
impact on self-regulatory mechanism);

knowledge (such as technical skills, domain-relevant skills, cognitive skills and 
personality traits linked to creative performance). 

These individual factors both are infl uenced by and infl uence so-
cial and contextual factors. The group in which individual creativ-
ity occurs establishes the immediate social infl uences on individual creativity.

• Creativity in groups: there are many important conditions to bear in mind when we 
consider group creativity. At fi rst, the probability of creative outcomes may be 
highest when leadership is democratic and collaborative and where structure is 
organic1 rather than mechanistic2 and where groups are composed of individuals 
drawn from diverse fi elds or functional backgrounds. Then there are crucial factors 
in creative performance such as resource availability, leadership, group size, cohe-
siveness, communication patterns and group composition (which also infl uences 
important aspects of group process, such as group approaches to solving problems). 

In relation to group problem-solving, the past has seen techniques, such as brain-
storming, with the belief that rules or norms that restrain the evaluation of ideas be-
ing generated would allow members to feed off  of others’ ideas and would result in 
a greater number of novel ideas being generated. Subsequently, it became evident 
that the group constitutes the social context in which the creative behaviour oc-
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curs. So, problem-solving groups can 
be made more eff ective by training 
individuals in problem-solving skills. 

In addition, we have to underline the 
importance of social information that 
consists of verbal and non verbal cues 
and signals that people provide to 
others regarding what factors they 
value in the workplace and how 
they evaluate those factors in their 
current situations. Social information 
is important because in trying to 
identify the appropriate and useful 
knowledge of group members to ap-
ply to the problem-solving situation, 
groups have to provide an arena in 
which members can use others as re-
sources to augment their own knowl-
edge. In this way, the member does 
not just add to his own knowledge 
but uses others’ knowledge to stimu-
late the usefulness of his own skills. 

In conclusion, group creativity is not 
the simple aggregate of all group 
members’ creativity, but it is infl u-
enced by group composition (e.g. 
diversity), group characteristics (e.g. 
cohesiveness, group size), group 
processes (e.g. problem solving 
strategies, social information proc-
esses), and contextual infl uences 
stemming from the organization.

Creativity in organizations: organizational 
culture, as well as other aspects of 
the organization, may be diffi  cult 
to change because people who are 
attracted by the old organization 
may be resistant to accepting new 
cognitive styles. Despite this, or-
ganizational conditions supportive 
of creativity will be eff ective only to 
the extent that potential and current 
organizational members know of and 
prefer these conditions. So, the avail-
ability of creativity training programs 
could be regarded as part of the con-
textual infl uences that establish or 
encourage an organizational culture 
supportive of creative behaviour. 

In relation to the conditions for or-
ganizational creativity, it is suggested 
that the organization should encour-
age risk taking and free exchange of 
ideas and that it should legitimize 

confl ict, stimulate participation, and 
rely on intrinsic3 rather than extrinsic 
rewards. It is then very important that 
the relationship between project per-
formance and the relative dominance 
of project and functional managers 
in a project team is properly defi ned. 
An appropriate separation of roles 
between project and functional 
managers in an R&D department 
can promote better overall R&D 
productivity. Appropriate roles for 
project managers include interac-
tion with other components of the 
organization and the acquiring of 
critical resources, while functional 
managers are instead responsible for 
the control of decisions related to 
the technical content of the project. 

Finally, Cummings and O’Connell sug-
gested that organizational innovation 
is stimulated by the organization’s 
evaluation of its performance in rela-
tion to its goals, opportunistic surveil-
lance and environmental characteris-
tics. They also gave importance to the 
information exchange with the exter-
nal environment which was necessary 
in order to infl uence idea generation. 
In conclusion, it has emerged that, or-
ganizational characteristics create the 
contextual infl uences that operate on 
both individuals and groups thereby 
infl uencing their creativity. Organi-
zational creativity (the creative out-
comes of a complex social system) is 
then a function of group creativity and 
contextual infl uences, including those 
which come from the environment.

This interactionist model of organi-
zational creativity, has the potential 
to integrate diverse research streams 
while, at the same time, suggest-
ing promising avenues for future 
research. In addition to this impor-
tant integrative function, an interac-
tionist approach to organizational 
creativity can address a variety of 
challenging issues. It is diffi  cult to 
see how systematic, comprehensive 
research on organizational creativity 
might be pursued without overlap-
ping levels of analysis. Thus, a theory 
of organizational creativity must 
provide a framework encompass-
ing multiple levels. Finally, to un-

5. Three Interesting models of Creativity Process
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derstand creativity in a social context necessitates an exploration of creative 
processes, creative products, creative persons and creative situations. A use-
ful theory of organizational creativity must provide a framework of suffi  -
cient complexity and richness to integrate these four creative components.

6. Characteristics of Creativity

People diff er in their level of creativity as well as in the manner in which they express their 
creativity. Micheal Kirton [11] suggests that there are two types of creative persons: Adap-
tors, whose preference is to work within the system to improve things, and Innovators 
who ignore or challenge the system and come up with more radical proposals for change. 
Adaptors are conforming, effi  cient and like to deal with ideas a few at a time, while Innova-
tors are non-conforming, ineffi  cient, and like to propagate ideas. The Adaptor’s motive is 
towards doing things better, whereas the Innovator’s is towards doing things diff erently.

Adaptors Innovators

Prefer to do things better;

Seek professions that encourage stability and 
order such as accountability and production;

Formulate ideas without changing the initial data 
of the problem very much.

Prefer to do things diff erently;

Are found in departments such as marketing 
which demand interaction with changing 
environments (who deal with uncertainty);

Would rather produce ideas by introducing new 
elements in the context of a problem and also by 
changing the relationship between the elements 
of a problem.

Table 01: Diff erences between Adaptors and Innovators (Source of table: http://www.brainstorming.co.uk/contents.html) 

Despite this assumption we have to underline the main characteristics of creativity:

Motivation is the measure of the emotional investment it takes for people to break 
natural inertia and to move from their current circumstances toward what they want. 
The distance between circumstances and desire, creates emotional pressure that 
activates somebody to make something new. This activating desire is the dynamics 
that starts a person on the creative process. In other words, to begin a creative proc-
ess, every individual and every company needs motivation. Once you are motivated, 
your curiosity follows and along with it comes fear. Curiosity consists of a search for 
possibly useful information and transforms the unknown from something potentially 
dangerous into something manageable, interesting and benefi cial. However, such an 
unknown is often frightening. In moments of fear, curiosity becomes hard to sustain 
and so, some individuals, if suffi  ciently frightened, lose most of their capacity for crea-
tive curiosity. Furthermore, if faced with new potentially risky tasks they tend to avoid 
beginning them. The solution could lie in an individual having such strong intrinsic 
belief and commitment to the work that any possible discouragement is negated.

Breaking and making connections is where most of the work of creativity gets done. 
Destruction means destruction of rigid sets of assumptions about what can and can 
not be done in a particular situation. In relation to connections, most day-to-day crea-
tivity occurs when people have over time, gained large amounts of interconnected 
knowledge in select areas. But if it is true that people are more creatively prolifi c in 
their particular discipline, it is also true that this could often be a hindrance to discov-
ery. Looking at patterns of information from diff erent disciplines helps break up cur-
rent lines of thinking and old assumptions. It is a useful way to start new connections.
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Evaluation: sooner or later one has to 
make decisions, but new ideas do not 
come full blown nor are they ready to 
be accepted or rejected. They need to be 
explored, modifi ed and tailored before 
anyone can make a proper decision about 
their worth. Evaluation ends with rejec-
tion or acceptance of the idea and natu-
ral closure allows the active, inquisitive, 
creative mind to focus on other challenges.

As Gerhard Fischer argues, we have to 
underline the social nature of creativ-
ity [12]. The power of the unaided mind 
is highly overrated, and although creative 
individuals are often thought of as work-
ing in isolation, much of our intelligence 
and creativity results from interaction 
and collaboration with other individuals. 
Creativity does not happen inside people’s 
minds, but in the interaction between 
a person’s thought and a socio-cultural 
context. However, this does not mean that 
individual creativity should be considered 
as irrelevant. Instead, creativity must have 
an element of “and” rather than a “ver-
sus” when it comes to the relationship 
between individual and social creativity.

It is also interesting to mention Guil-
ford’s view of creativity [13]. For him, 
creativity is a pattern of traits that are 
characteristic of creative persons. Such 
traits or abilities include the following:

• Sensitivity to problems. Creative people 
see problems where others do not. 
This ability is related to curiosity

• Fluency. Those people who produce 
large numbers of ideas are more 
likely to have signifi cant ideas

• Novel ideas. Creative people have 
unusual but appropriate ideas

• Synthesizing and analyzing abilities. 
Creative thinking requires the or-
ganizing of ideas into larger, more 
inclusive patterns and symbolic 
structures must often be broken 
down before new ones can be built

• Complexity. Possibly related to syn-
thesizing, complexity refers to the 
number of interrelated ideas an 
individual can manipulate at once

• Evaluation. At some point, the value 
of new ideas must be determined.

It is also interesting to mention 3 impor-
tant ingredients [14] about creativity 
suggested by Gilbert Tan which include 
foundation, competencies and support.

Foundation refers to belief systems. Both 
employees and managers must have 
positive belief systems. Employees must 
think positively of themselves and believe 
that they can be creative and managers 
(or supervisors) must have positive 
beliefs regarding their subordinates. 

Competencies suggest that an individual 
needs to be competent in order 
to be creative. Employees need to 
have a mix of creativity, technical 
and human relations skills in order 
to exercise creativity eff ectively in 
organizations and leaders should 
be role models to their employees. 

Support is important because besides 
competencies, employees need sup-
port from the organization in order to 
be creative.

Despite this, creativity theory suggests 
that in a workplace, creativity is essential 
to organizational innovation, and when 
a working environment facilitates idea 
generation, knowledge sharing and 
creative problem solving, individuals 
in that environment are more likely to 
generate creative ideas that involve unique 
concepts or new applications of existing 
concepts. In this way, creative ideas can 
be used for problem resolution, process 
improvements and the development 
of new services and/or products.

6. Characteristics of Creativity
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7. How can creativity be 
assessed / measured?

The assessment or measurement of creativ-
ity requires that creative ideas are formal-
ised. This is strongly linked to the methods 
used for the promotion of creativity in 
a company in order to make the creative 
ideas explicit to the company members. 

In promoting creativity, it is important to 
make a distinction regarding the fi rm’s re-
sources. The larger fi rms have more means 
at their disposal in order to promote crea-
tivity. In their situation, the main meth-
ods used are suggestion boxes placed in 
strategic locations, display cases contain-
ing suggestion forms, the distribution of 
leafl ets containing information, etc. Obvi-
ously, the situation in the SMEs is quite 
diff erent. Very few of them feel the need 
for, or the benefi ts of, formally promot-
ing creativity or collecting creative ideas.

This can be explained, at least in part, by the 
fact that smaller companies have a fewer 
human and fi nancial resources available for 
this type of thing, and because it can also be 
achieved more simply via the close organi-
sational relationships which typically exist. 

In relation to the presentation of ideas, 
large companies usually need a formal 
written procedure, while in SMEs the 
situation is quite diff erent and generally 
speaking there is little need for formality in 
relation to the presentation of ideas. How-
ever, in all cases the best results can be 
obtained when the ideas are submitted 
and examined as often as possible. This 
is easily explained because employees 
who invest time and energy in drafting a 
proposal often feel frustrated if the com-
pany does not bother to look at it within a 
reasonable period and they are less likely 
to draft any other proposals in the future. 

This is why the company itself has eve-
rything to gain from reviewing the 
ideas as soon as possible if its goal is to 
achieve ongoing productivity improve-
ments. So, the practice of delaying 
assessment may be harmful to both 
the employees and the company.

In assessing ideas, the program manager 
reviewing the idea is assisted by a com-

mittee, and may occasionally, involve a 
customer. The criteria used to judge the 
relevance and value of the idea are directly 
linked to the programme’s goals and in most 
cases they answer the following questions:

1.Does the idea enable the company to 
save money? This question is more likely 

in large companies.

2. Does the idea enable the company to 
improve its productivity and employee 

working conditions?

Finally it is interesting to note that many 
companies give priority to ideas presented 
by groups rather than by individuals.

The last important aspect to examine is 
the rewards system. We can distinguish 
two categories. The fi rst are extrinsic re-
wards, such as monetary bonus or points 
accumulated by employees and which 
are used to acquire benefi ts or gifts. The 
second category includes more symbolic 
rewards, such as an “honour roll” or a pub-
lic award ceremony. However, the employ-
ees whose ideas are being rewarded say 
that their greatest pleasure is the sym-
bolic recognition of their contribution [15].

Two approaches for evaluating ideas 
and for enhancing their action poten-
tial include the “Criterion Matrix” and 
the “Judgmental Analysis System (JAS)” 
[16] and these are outlined below.

The Criterion Matrix is a tool that pro-
motes analysis and creativity, and is not 
a short-cut as a result of which the team 
never stretches or challenges previous 
mindset. The Criterion Matrix is a qualita-
tive assessment technique which enables 
a collaborative and constructive group of 
people to rapidly identify which of a list 
of alternative ideas or courses of action 
seems promising across a set of criteria 
or attributes. A quantitative evaluation 
process would usually be more time con-
suming but may also off er some potential 
benefi ts and could be used instead of, or 
complementary to, the Criterion Matrix. It 
may be necessary to attempt an assess-
ment of the relative strengths and weak-
nesses of a set of alternatives, all of which 
satisfy some minimum requirements. 
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The Criterion approach can be adapt-
ed to many practical circumstances:

Generate ideas using a dif-
ferent judgment process

Generate criteria. Typically these 
will contain a criterion of cost/
benefi ts; of technical feasibility; of 
time-constraints; of acceptability; 
of novelty; and more criteria spe-
cifi c to the circumstances at hand

Evaluate each idea across all the 
criteria. Here it is recommended a 
“+” for more acceptable ideas and 
a “-” for less acceptable ones. Items 
which resist a simple coding re-
ceive a “?”. This approach quickly 
reveals the most promising ideas

The team always has the op-
tion of reconstructing the ma-
trix by modifying the criteria

The overall process of working through 
these stages means that the team mem-
bers have gained considerable shared 
understanding of the situation to hand. It 
is from such a platform of shared under-
standing that consensus emerges. Indeed 
it is a signal of incomplete team formation if 
a team fails to complete the matrix quickly.

The Judgment Analysis System, JAS, is a 
quantitative multi-attribute decision-mak-
ing software program. It is a tool designed 
to support the selection phase of a prob-
lem-solving task in which the evaluation of 
alternatives or options can be structured 
and broken down into several attributes 
or criteria. Particular benefi ts of this type 
of process include ensuring that all group 
members’ preferences can be represented 
on equal terms and it also ensures that 
there can be a  rapid and relatively im-
personal focus on areas of agreement 
and disagreement. In this software, nu-
meral indicators/outputs are utilized and 
it is considered very valuable for deci-
sion auditing providing a trail showing 
how and where perceived strengths and 
weaknesses of the alternatives are devel-
oped over time and amongst the group. 
A further benefi t of generating numeri-
cal representation of judgmental prefer-
ences is access to graphical display tools.

8. How to develop 
creativity?

Creativity is not just a natural talent; it 
is also a skill that everyone can develop 
and learn. Developing creativity in an or-
ganization requires a mix of both personal 
behaviour and environmental elements.

Perhaps the best way to help people to 
maximize their creative potential is to 
allow them to do something they love. 
The freedom to choose what to work on 
allows individuals to seek out questions 
that they are highly intrinsically motivated 
to pursue. This high level of intrinsic inter-
est will lay the groundwork for creative 
achievement. In the workplace employees 
should be encouraged to explore ideas 
that are personally exciting; their intrinsic 
motivations and creativity at work might 
be enhanced if their managers establish 
environments in which people can freely 
exchange their ideas and explore mutual 
interests in the work. In order to achieve 
this goal and to preserve intrinsic moti-
vations it is also important to reduce the 
emphasis on extrinsic constraints in the 
social environment. Although it is impossi-
ble to eliminate extrinsic concerns in most 
employment (and academic) settings, 
attempts can be made to reduce their 
importance or to change their character.

There are many other elements that cre-
ate an environment in which individuals 
and teams feel encouraged to be creative. 
These qualities include organizational 
motivation, resources, and innovation 
management practices. The organiza-
tions should eliminate unnecessary lay-
ers of management, as well as any kind 
of barriers, provide generous rewards 
for creative behaviour and encourage 
the use of cross-functional work groups. 

Self-leadership [17] for example, is an 
important organizational tool for building 
a climate which encourages creativity. An 
organization which encourages self-lead-
ership is likely to experience higher levels 
of creative processes among its members 
and less of a gap between potential and 
practised innovation and creativity. A 
work group is another important tool 
that supports innovation and creativ-
ity: it seems reasonable to suppose that 

8. How to Develop Creativity?



individuals will engage in more creative 
processes if they perceive strong crea-
tive support from their work group. It is 
certainly true that employees who have 
innovation and creativity potential are 
more likely to practice innovation and 
creativity when they perceive strong work 
group support than employees who per-
ceive weak work group support. Also the 
manager’s role is very important in order 
to improve creativity in organizations: they 
have to direct interventions at the sub-
systems1. The interventions should aim at 
sensitizing the organization to its change 
dynamics and should suggest ways of 
working. If successfully implemented, the 
intervention will help cultivate creativity.

Then, in order to cultivate innovation and 
creativity in the workplace, certain leader-
ship behaviours should be practised. The 
main practices that leaders should embrace 
in order to support and encourage innova-
tion and creativity in the workplace include:

• Encouraging employees to challenge 
the status quo;

• Having an open attitude towards risk 
taking;

• Being able to use mistakes as learning 
opportunities;

• Using and sharing knowledge and 
information;

• Focusing on continuous learning;
• Conducting fair and informative 

evaluations;

• Rewarding creative performance;

• Practising participatory management; 
and

• Being self-refl ective 

All of these interventions are directed 
at the people and management of the 
organizations. Intuitively, organizations 
recognize the importance of training
employees in creative skills in order to en-
hance creativity. However, creativity skills, 
without the necessary technical compe-
tence will not help individuals or groups 
to arrive at creative solutions to job-related 
problems. Finally, there is a need for human 

relations training. For example, employees 
should be trained on basic communication 
skills such as active listening, giving and 
receiving feedback, or, since people will 
inevitably have to work in groups, team 
building programmes will also be helpful.

In contrast, a focus on maintaining the 
status quo fosters an unwillingness to 
change the way in which things are nor-
mally done and which can inhibit creativity 
and minimize original thinking and new 
ideas. Eff ective leaders must also be will-
ing to take risk and encourage risk taking 
amongst their employees. Furthermore, 
the practice of involving the workforce 
in decision-making can be a very eff ec-
tive way to increase employee feelings 
of belongingness, commitment and job 
satisfaction leading to enhanced creativity.

A. ESSENTIALS
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In this chapter the TRACTORS team will try to provide tentative answers to some questions 
in relation to creativity: is creativity an innate characteristic? Is it all to do with biology? 
Does a creative person have specifi c personality traits? To what extent does the exter-
nal context play a role? Are men more creative than women? What are the most im-
portant factors for fostering creativity in an organization? What is the role of leaders?

This chapter assesses the most common factors that help nurture creativity at the in-
dividual and organizational level, based on a vast review of literature, which is some-
times contradictory on the subject. Most of the factors explained stem from common 
sense. This is an attempt to bring some order to them. The aim is to stimulate the 
discussion rather than to provide tautological irrefutable statements and responses.discussion rather than to provide tautological irrefutable statements and responses.

B. SUCCESS FACTORS

1. Introduction

CREATIVITY THEORY
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2. The Individual-psychological, socio-cultural 
origin of creativity

In order to study the individual-psychological versus the socio-cultural origin of 
creativity, we must look at the origin of both personality and culture. Basically, 
there are two schools of thought: the fi rst sees culture, through personality, 
a product of man, while the second is almost the opposite: man is to a large 
extent the product of the environment, that is, the culture to which he belongs.

We will adopt a combination of these two approaches as represented 
in the diagram below developed by the psychiatrist Silvano Arieti [18]: 

Source: Arieti, Silvano, “Creativity: the Magic Synthesis”, Basic Books, Inc., Publishers, New York, 1976

The phenomenon in its totality consists of a circular process; culture is seen as 
a combination of facts that derive from the biologic and psychological equip-
ment of a man (heavy lines in the network of C) and of and non-psychological 
facts (social, geographical, historical variables (thin lines in the network of C)). In-
dividual and culture coexist and are mutually dependant. No part could live with-
out the other. Man cannot live without culture; culture cannot exist without man

It is an open system which is based on a feedback mechanism. Both the indi-
vidual and culture are open systems. Creativity adds almost constantly to the 
open society and culture and creativity is an addition to the open individual.

It is important to bear in mind that culture does not make man great; it only of-
fers the conditions, elements and climate for creativity and innovation that are 
made available to I (line b’). Also, man must have, inside himself, special charac-
teristics (spotted part of I) to perceive and to use the elements coming from the 
creativogenic society to produce innovation (c) that will again be off ered to Culture.   

In the following pages we will analyze the sets of characteristics that make a creative-to-
be person (individual creativity). We will also examine the organization and the charac-
teristics it must have to be a potentially creative organization (organizational creativity) 
as well as the conditions for fostering creativity within a group (group creativity). Finally, 
we will look at the role that leaders may have in enhancing creativity at all three levels. 



35

C
R

EA
TI

V
IT

Y
 T

H
EO

R
Y

3. Individual creativity: 
characteristics of a 
creative person

Two major approaches can be recognized 
in the study of the creative personality. One 
is holistic, that is the study of the person in 
its totality; the second is the study of spe-
cifi c ingredients of a creative personality. 

Maslow is representative of the fi rst ap-
proach and according to him creative 
people are self-actualizing persons. He 
believed that the determinants of creative-
ness are literally thousands and that it is 
futile to trace them back in an attempt to 
develop an easy road to creativity. He says 
there is no special button for creativity and 
the creative person has to be interpreted 
holistically. The trouble is that this approach 
does not lead itself to educational pursuits 
and does not off er even general directions.

We will therefore turn to the second ap-
proach and list a set of characteristics/ 
ingredients which can nurture (or not) cre-
ativity in a person. Some of these factors 
have no correlation (e.g. gender) or a weak 
correlation (e.g. intelligence) with creativity, 
while others have a strong correlation (e.g. 
knowledge, personality traits, motivation).

Many researchers have investigated 
whether there is a correlation between in-
telligence and creativity. There is, as yet, no 
unanimous consent on the matter. The pre-
vailing opinion is that the relation is quite 
weak: highly intelligent persons are not 
necessarily creative. Although creative peo-
ple are intelligent persons – intelligence is 
required - an exceptionally high IQ is not a 
prerequisite for creativity. On the contrary, 
intelligence may inhibit the inner resources 
of the individual because his self-criticism 
becomes too rigid or he learns too quickly 
what the cultural environment has to off er.

Certain aspects of intelligence are defi -
nitely required for creativity. At the very 
least, creativity involves diff erent aspects 
of intelligence: synthetic aspects to 
come up with ideas, analytical aspects to 
evaluate the quality of those ideas and 
practical aspects to formulate a way of 
eff ectively communicating those ideas 
and persuading people of their value.

The view of Perkins is that intelligent peo-
ple are more likely to be creative than are 
people with lower intelligence, but that 
high intelligence is neither a necessary 
nor a suffi  cient condition for creativity. Al-
though many very creative people are also 
highly intelligent, it appears that a sizeable 
percentage are not and clearly there are 
many highly intelligent people who are 
not usually creative. Highly intelligent 
people may have the potential to develop 
higher levels of creativity than less intelli-
gent people, on average, or to express their 
creativity in more spectacular ways, but 
this does not preclude the possibility that 
many people at all levels of intelligence 
have a greater creative potential that 
they are likely to develop spontaneously.

Let us briefl y mention the infl uence of 
emotional elements on creativity, in con-
trast to intelligence. To ignore the impact 
that emotions have on creative energy 
is to miss an important point. Human 
systems are not abstract structures. They 
are charged with emotion. If emotions 
have healthy avenues for expression, 
they elicit and promote creative energy. 
If emotions are repressed or negatively 
encouraged, people in the organization 
will retreat from creativity. They will fail to 
be empowered and the organization will 
be robbed of their best contributions [19].

Is there a positive relationship between gender 
and creativity? Are men more creative than women 

or vice versa? No!

There is in fact no biological basis for this 
alleged inferiority of women in the fi eld 
of creativity. The only part in the organ-
ism that could physiologically explain the 
diff erence would be the central nervous 
system. But no diff erences in the central 
nervous system have been detected so far.  
The average human brain weighs about 
1400 grams, or approximately 2 percent of 
the total body weight. Inasmuch as women 
generally weigh less than men, their brain 
may also weigh less, but the variation is in-
signifi cant. When the ratio of brain weight 
is studied, it is found that generally women 
have a proportionally larger brain than 
men. Nor is there a signifi cant diff erence in 
the number of neurons; estimates indicate 
that there are approximately 15 billion 
of neurons in the cortex of both sexes.

3. Individual Creativity
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Nevertheless, on a statistical basis through-
out history, there are more creative men 
than there have been creative women. 
But statistics need to be interpreted. It is 
clearly factors from the socio-cultural en-
vironment which explain this diff erence 
in number. For centuries women were 
relegated to the functions of marriage, 
motherhood and household. The patriar-
chal society perpetuated this role and the 
socio-cultural environment was so devised 
as not to elicit in women a motivation to 
be creative: women had no opportunity 
to emerge in any cultural fi eld; they have 
been discouraged and have even been re-
stricted from pursuing creative inclinations.

The belonging to a specifi c race or ethnic 
group is neither a sign nor a prerequisite 
for creativity. It is true that for instance Afri-
cans in Africa have not contributed much to 
science and literature but this has rather to 
do with the general socio-cultural context. 
The lack of creativity in a specifi c group is 
more strongly connected with how much 
freedom it benefi ts from to be creative in a 
specifi c environment and not so much on 
the race. Nevertheless, let us briefl y men-
tion the particular case of some minorities 
that have been precluded from freedom 
and access to the conditions of a creativo-
genic society. In some particular cases an 
unfair, restrictive, punitive or oppressive 
society has been a stimulus to creativity; 
for example, black people in Louisiana who 
developed the fi eld of jazz music after the 
emancipation as a result of the Civil War. 
It is obvious, however, that a moderate, 
temporary discrimination cannot be rec-
ommended as a way to promote creativity.

On the other hand, there are factors that 
have a strong relationship with creativity. 

One of those is knowledge [20]. There 
are basically two theoretical views 
concerning the relationships between 
knowledge and creativity: the “ten-
sion” view and the “foundation” view.

According to the “tension” view (Frensch, 
& Sternberg) creative thinking goes be-
yond knowledge and so it is implicitly or 
explicitly assumed that there is a tension 
between knowledge and creativity. Knowl-
edge may provide the basic elements, 
the building blocks out of which are con-
structed new ideas, but in order for these 

building blocks to be available, the mortar 
holding the old ideas together must not be 
too strong. While it is universally acknowl-
edged that one must have knowledge of a 
fi eld if one hopes to produce something 
novel with it, it is also widely assumed 
that too much experience can leave one 
in ruts, so that one can not go beyond 
stereotyped responding. The relationship 
between knowledge and creativity is as-
sumed, therefore, to be shaped like an in-
verted U, with maximal creativity occurring 
with some middle range of knowledge.

A number of researchers (Bailin, Gruber, 
Hayes, Kulkarni & Simon, Weisberg) have 
argued the opposite of the “tension” view 
and that is that knowledge is positively 
related to creativity. Rather than breaking 
out of the old to produce the new, crea-
tive thinking builds on knowledge. This 
view can be called the “foundation” view. 
This view is supported by a series of stud-
ies investigating this issue and advancing 
the “10-year-rule” for the development of 
creativity: creative individuals require an 
extensive amount of time between their 
initial exposure to the fi eld and produc-
tion of their fi rst signifi cant work. Such 
results indicate, indirectly at least, that 
the ability to do creative work depends 
on deep knowledge of one’s chosen fi eld. 
Related studies have found evidence that 
deep immersion in one’s chosen fi eld is 
necessary before innovation is produced. 
Hence practice, entailing thousands of 
hours spread over many years, is indispen-
sable for the acquisition of master levels of 
complex skills. This view is also supported 
by Schopenhauer who considered that 
talent is an inborn characteristic of crea-
tive individuals but at the same time this 
talent needs to be cultivated in order to 
bring about creativity: “Talent is an excel-
lence which lies rather in the greater ver-
satility and acuteness of discursive than 
intuitive knowledge. He who is endowed 
with talent thinks more quickly and more 
correctly than others” (Schopenhauer).

The conclusion is that extensive domain-
specifi c knowledge is a prerequisite for 

creative functioning.

The personality of individuals also 
belongs to those factors that have a 
positive correlation with creativity. Rather 
than a single trait, it is a combination of 
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several traits that produce the synthe-
sis that we call a creative person [21].

A large number of authors have tried to de-
tect and describe unusual characteristics 
in the personality of a creative individual. 
Instead of providing long lists from diff er-
ent authors we shall instead try to synthe-
size the adjectives and personality traits.

-  Desirable characteristics: altruistic, energetic, 
industrious, persistent, self-assertive, inde-
pendent, versatile, sensitive, sincere, tolerant, 
values friendship, which he considers as a 
“sacred relation”

-  Less desirable characteristics: bashful, oversen-
sitive, melancholic.

-  Negative characteristics: discontent, disturbs 
organization, makes mistakes, stubborn and 
temperamental, dominant.

 
-  Diverging traits: desire for discovery, attracted 

by the mysterious, defi es conventions, inde-
pendent in judgment and thinking, radical, has 
odd habits, requires solitude.

What are the requirements for creativity 
or the creative process? Below are some 
suggestions provided by diff erent authors

• Unconventional thinking 

• A generalized sensitivity to problems

• Receptivity and immersion in one’s 
subject matter  

• Ability to see the right questions, 
to use errors and to have detached 
devotion

• Fluency of thinking or fertility of ideas: 
word fl uency, associational fl uency, 
expressional fl uency, ideational 
fl uency

• Flexibility: the ability to abandon 
old ways of thinking and to initiate 
diff erent directions. Flexibility may be 
spontaneous, when it is a disposition 
to advance a large variety of ideas 
without inertia being exhibited 
by thought processes; fl exibility is 
adaptive, when it is aimed at the 
solution of a specifi c problem

• Originality: ability to produce 
uncommon responses and 
unconventional associations

• Redefi nition: the ability to reorganize 
what we know or see in new ways

• Elaboration: the capacity to use two or 
more abilities for the construction of a 
more complex object

Furthermore, we will address motivation 
and the nature of motivation underlying 
creativity [22]. Love, passion, devotion, 
driving absorption and persistence are 
the most common answers to the ques-
tion “What drives creativity?” and they are 
directly linked to motivation.

Research in this fi eld (Barron, Mac Kin-
non, Torrance, Heinzen Mills & Cameron, 
Albert, Csiksentmihalyi & Csiksentmihalyi, 
Amabile, Greer & Levine, Hennessey & 
Zbikowski, Carney Pollack) identifi ed two 
types of motivation, intrinsic motiva-
tion and extrinsic motivation. Intrinsic 
motivation is defi ned as the motivation to 
engage in an activity primarily for its own 
sake, because the individual perceives the 
activity as interesting, involving, satisfying, 
or personally challenging; it is marked by a 
focus on the challenge and the enjoyment 
of the work itself. By contrast, extrinsic 
motivation is defi ned as the motivation 
to engage in an activity primarily in order 
to meet some goal external to the work it-
self, such as attaining an expected reward, 
winning a competition, or meeting some 
requirement; it is marked by a focus on 
external reward, external recognition, and 
external direction of one’s work. 

There is consensus among scholars on the 
positive relationship between intrinsic 
motivation and creativity: they observed 
that creative people have a high commit-
ment to their work; they are energized by 
challenging tasks. People who are doing 
what they love are more creative in their 
pursuits. 

On the contrary, the correlation between 
extrinsic motivation and creativity has 
been considered for a long time as being 
negative; extrinsic motivation was thought 
to preclude and to have a detrimental and 
reduced eff ect on creativity, mainly be-
cause the individual who is required to per-

3. Individual Creativity
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form a task in a controlled and constrained 
way is reduced in his autonomy. 

More recent research supports the view of 
a positive eff ect of extrinsic motivation. If 
people – while motivated by external fac-
tors – feel controlled and evaluated then 
the eff ect on creativity will be detrimental 
(non-synergistic extrinsic motivators). 
On the contrary, if external factors are 
perceived as useful information and con-
structive feedback that enable the person 
to better perform their task they will act in 
concert with intrinsic motives and have a 
positive eff ect on creativity (synergistic 
extrinsic motivators). 

Let us briefl y explain the factors of curios-Let us briefl y explain the factors of curios-Let us briefl y explain the factors of
ity and fear as drivers for creativity. When 
people are motivated, they are moved to 
action, and the next step is to begin the 
search for possibly useful information. 
This search is based on curiosity whereby 
people explore the unknown possibilities 
that motivation makes manifest.  Curios-
ity is an aspect of the search of knowledge 
and sense. It leads people to experiment 
with their environment; it leads people 
to unplanned discoveries. These discover-
ies, and particularly the journeys through 
the unknown that lead to them, are often 
fearful experiences. However, they can also 
be surprisingly entertaining. In both cases, 
they give people experience on which to 
draw in order to help understand new 
circumstances. 

Curiosity, when exercised in a safe envi-
ronment, transforms the unknown from 
something potentially dangerous into 
something manageable and perhaps inter-
esting or even benefi cial.

However, the search for unimagined 
knowledge through new experiences can 
be frightening. For some people a little bit 
of initial fear can change to powerful fear. 
An unmanaged fear can escalate to the 
point where it triggers a primitive “fi ght-or-
fl ight” response that focuses thinking and 
behavior purely on survival. If suffi  ciently 
frightened, people can lose most of their 
capacity for creative curiosity. This is why 
employees faced with new but potentially 
risky tasks often avoid beginning them. At 
a deeper level, each person has a diff er-
ent tolerance for risk. To some extent risk 
tolerance is determined by the motivation 

involved. Intrinsically motivated people are 
able to tolerate greater risk and more fear.

The solution, according to McGhee, lies in 
such strong intrinsic belief in the work that 
you can commit yourself beyond the point 
of possible discouragement.

A leader can play an important role in stim-
ulating curiosity, lowering fear by off ering 
a secure working environment, nurturing 
motivation of employees and fi nally sup-
porting and rewarding good ideas.

Education and training is fundamental in 
nurturing creativity. Education and training 
can act as a catalyst or as a barrier to crea-
tivity [23]. In the last several decades many 
of the world’s most developed countries 
have shifted from an industrial economy to 
a knowledge economy, one based on the 
creation of knowledge, information and in-
novation. However, too little attention has 
been paid to the implications of this eco-
nomic shift, in particular with respect to 
the educational system. Most contempo-
rary schools and educational systems are 
still designed to meet the economic needs 
of the industrial economy and so they 
have become somewhat obsolete. Hence, 
it becomes more important to adapt the 
teaching and learning methods to the 
needs of the knowledge society. In the 
60’s Torrance had already argued that the 
teacher-pupil relationship must be bent 
toward creativity; it should not be based 
on a “stimulus-response” situation but on 
a living relationship, a co-experiencing. 
Moreover, Torrance claimed that certain 
cultural traits are detrimental to creativity 
and must be avoided, i.e. 

- treat divergence with abnormality, 

- the exclusive orientation on success 
rather than on achievement for its 
own sake, 

- the emphasis on immediate action 
and short term goals, 

- work and play should not be 
considered anti-ethical

There is a relatively recent acknowledge-
ment that the innovative economy is 
not based on a few brilliant and creative 
inventors or entrepreneurs and so innova-
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tion is rarely a solitary individual creation. 
Instead, creativity is a group phenomenon 
and is deeply social. Based on this insight, 
schools and organizations need to provide 
students / employees with opportunities 
in collaborative, knowledge-building ac-
tivities. Team collaboration has become 
a success factor for a modern education 
system and innovative companies.

Particular emphasis is given to disciplined 
improvisation as the best means to culti-
vate creativity in schools and companies; 
basically it means to organize collaborative 
discussion in which students/employees 
build knowledge together. During the 
process the teachers/trainers , while op-
erating within a given structure and by 
adopting particular techniques, relinquish 
control and so allow the group to impro-
vise and come up with creative solutions 
[24].

As far as training is concerned, a study in 
Taiwan [25] suggests that training in crea-
tive problem-solving techniques contrib-
uted to the increase of R&D performance 
in such organizations. The eff ects were 
measured by specifi c indicators (Circle 
test of the Torrance test of creative think-
ing and the Myers-Briggs type indicator) 
and showed diff erences in certain areas. 
These diff erences though were important, 
including personal traits such as extrover-
sion, fl uency and fl exibility of ideas, etc. 

Several other studies have assessed the 
eff ect that language has on creativity by 
contrasting monolingual and bilingual 
(and multilingual) groups. A recent review 
of 24 studies concluded that there is a posi-
tive link between bilingualism and creativ-
ity; this occurs for several reasons: fi rst, 
bilinguals may have a more fl exible ap-
proach to the world due to a dual linguistic 
perspective; second, bilinguals may have 
a greater diversity and associations to the 
same concept because it is situated in two 
diff erent linguistic conceptual networks; 
third, bilinguals may have a greater toler-
ance for ambiguity because they are com-
fortable with situations in which one basic 
idea may have diff erent nuances depend-
ing on the linguistic community; a fi nal 
reason is linked to the living conditions of 
bilinguals: they often participate in activi-
ties of two cultural groups, as opposed to 
monolinguals, who have activities focused 
essentially on one cultural group

4. Creativity in an 
organization 

An organization is a component of the 
overall society, a system, where people 
demonstrate their potential creativity at 
work [26, 27, 28]. However, creativity with-
in an organization is not simply individual 
creativity that happens at work. We shall 
examine the characteristics and factors of 
a creative organization.

First we shall look at the features of a tradi-
tional organizational structure versus the 
need for an open, creative organization. 

Traditional organizational structures are 
based on rational thinking and decision 
making. In these models, the goal is one 
of reducing uncertainty and supplanting 
it with routine. Consequently, procedures 
and regulations designed to maximize 
predictability and order have been seen as 
positive infl uences on organizations. Roles 
within organizations are strictly defi ned ac-
cording to diff erent functions and jurisdic-
tions in order to avoid overlap, maximize 
productivity and effi  ciency. Hierarchies are 
established to ensure the accountability of 
each worker to a supervisor who has a bet-
ter sense of the bigger picture of the work-
ings of the organization and who under-
stands how to utilize workers’ abilities to 
the fullest to further organizational goals. 
In general, traditional organizational views 
see the eff ective use of control as the way 
to get the most out of the organization.

At the origin of these traditional views 
is the work of Adam Smith, who in 1776, 
revolutionized productivity by proposing 
the concept of division of labour.

Many years later, Weber (1922/1996), with 
his classic conceptualization of bureauc-
racy, laid the foundation for the traditional 
organizational theories where rules be-
come ends in themselves and people tend 
to turn into bureaucratic personalities.

Traditional organizational structures 
are not uniformly bad as they have the 
advantage of establishing order, secu-
rity and accountability. However, from the 
perspective of creativity these traditional 
structures and hierarchies depict an en-
vironment which is inhospitable for the 
expression of creativity.

4. Creativity in an Organization
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Traditional procedures that standardize 
problem-solving processes through the 
use of hierarchical and bureaucratic sys-
tems are being challenged and are shown 
to be ineffi  cient. They fail to incorporate 
the fl exibility and adaptability required by 
organizations in the current era, in which 
shifting international markets and new 
products, technologies and ideas are con-
stantly transforming industries. Given the 
challenge faced by today’s organizations, 
the relevance of creativity to problem-
solving, decision-making and research and 
development is clear. To remain competi-
tive, businesses can no longer follow time-
tested formulas of precedent; they must 
be able to produce and be receptive to in-
novation, which is synonymous here with 
creativity in an organizational context.

In spite of this acknowledgement and the 
abundant literature/theories/practical 
advice promoting organizational creativ-
ity, organizations struggle in abandoning 
old hierarchies and accountability. Indeed, 
redesigning organizations to encourage 
creativity is a process that involves a radi-
cal change in organizational structure and 
culture. 

What are the characteristics of a crea-
tive organizational culture? 

Among the abundant, generally overlap-
ping, research and analysis on the subject 
of “Creativity in Organizations” we decided 
to focus on the works of the Harvard Busi-
ness School and on the fi ndings of Silvano 
Arieti to provide a description of success 
factors and practical advice to enhance 
creativity in an organization.

Risk aversion is normal and healthy. How-
ever, progress and risk are inseparable 
companions. An organization needs to 
promote a positive attitude toward risk 
and needs to be open to experimenta-
tion. 

There are basically two methods available 
for dealing with risk: diversifi cation and 
cheap failures.

1. Diversification allows companies 
to spread risk over many rolls of 
the dice, as opposed to betting on 
a single roll. For example, if one 
hundred individuals are taking 
calculated risks on innovative 
ideas, experience generally shows 
that some will be total failures, 
others roughly break even and 
some others will be very successful, 
producing a net positive outcome 
for all one hundred ventures. 
Because one can never know in 
advance which ideas will be winners 
and which will be losers, having a 
diversifi ed “portfolio” makes sense.

2. Cheap failures are projects or 
experiments that are terminated 
with the least possible outlay of 
resources. They back promising ideas 
with small budgets and look for ways 
to test them with the least input of 
resources. With time strong ideas 
are backed, while weak ideas fold.

Moreover, theorists have proposed that 
cultures that believe in progress and 
have an optimistic view toward the future 
empower people to work on improving 
the world; these beliefs imply a cultural 
acceptance of change, growth and move-
ment from the status quo. Those cultures 
that do not maintain faith in progress, have 
a pessimistic view of the future and do not 
easily accept deviation from conformity 
and tradition are believed to stifl e creativ-
ity in general. 

Organizations should not restrict them-
selves to the sole goals of safety, security, 
job security, profi t, etc. but they need to 
be open to stimuli which must not only be 
present, they must also be requested and 
desired. Given such a situation, openness 
generally turns into receptivity.

Beyond welcoming new ideas, the organi-
zation should view creativity as a normal 
part of business – not a special activ-
ity practiced by a handful of employees. A 
company that puts emphasis on immediate 
gratifi cation does not promote creativity 
and it can even turn to be counter-produc-
tive and harmful. Creativity is something 
that grows, has duration and which deals 
with the future as well as the present.
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Exposure to diff erent and even contrasting 
stimuli is not only valuable but essential 
in an organization. When new stimuli are 
acquired, the endowed person increases 
the possibility of creative synthesis never 
before conceived. One of the reasons 
why ancient Greece acquired her cultural 
prominence was her openness to diff erent 
cultures and receptivity to new elements. 
Similarly, an organization wherein people 
with diff erent profi les, cultural back-
grounds and skills interact is more likely 
to pave the way for creative and innovative 
processes and products.

An organization needs also to provide suf-
fi cient room for manoeuvre, freedom and 
autonomy for the employees to express 
their creative potential. 

Closely connected to freedom is tolerance. 
That is, tolerance for and interest in diverg-
ing views, not only coming from diff erent 
cultures but all kind of divergences. A 
creative product often disturbs people 
because of its unfamiliarity. People feel 
more comfortable with what they know. 
The familiar ways do not demand altering 
old habits and the acquisition of new ones 
and do not bring about surprises that may 
be unpleasant. Tolerance must be followed 
by an attitude of benevolent and inquisi-
tive interest in whatever is new. Something 
newly created has a greater probability of 
being properly recognized if people are in-
clined to believe that they will obtain more 
from innovation than from perpetuation of 
the old. 

Tolerance must exist at all levels. Organi-
zations must be inclined to give careful 
consideration to diff erent ideas, beliefs, 
customs and to whatever appears original 
and divergent. Interaction must be encour-
aged, not only among creative individuals 
but also amongst groups of individuals 
(see also creativity in groups).

This can be realized through guaranteeing 
access to and exchange of information. 
Information can stimulate thinking, which 
leads to idea generation. Indeed, many 
creative ideas are formed at the intersec-
tion of diff erent lines of thought or tech-
nology. In hierarchical fi rms, information is 
often hoarded as a source of organization-
al power. Information fl ows are controlled 
and channeled through the chain of com-

mand. People must demonstrate “a need to 
know” and a need to have access to certain 
information. This control impedes the 
catalytic function of communication and 
limits opportunities for diff erent pieces of 
information to intersect and combine in 
people’s minds. Managers can encourage 
the free fl ow of information in many ways: 
e-mail, the physical co-location of team 
members, joint work sessions, and regular 
informal lunches.

Employees also need access to sources of 
knowledge, both inside and outside the 
organization. That knowledge is often the 
raw material of creative thought. Some 
companies have developed elaborate 
knowledge management systems to cap-
ture knowledge, store it, and make it eas-
ily available for reuse. These systems help 
ensure that what is learned by someone in 
unit A does not have to be learned anew by 
someone in unit B.

Another way to help employees tap into 
sources of internal knowledge is through 
the creation of communities of interest. A 
community of interest is an informal group 
whose members share an interest in some 
technology or application. Whatever the 
interest may be, newsletters and periodic 
meetings held by these communities pro-
vide opportunities to share knowledge 
and spark the imagination. 

External knowledge is equally important 
as a stimulant to innovation and creativity. 
External knowledge invigorates and adds 
vitality to organizations. Employees access 
that knowledge when they have oppor-
tunities to attend professional and scien-
tifi c meetings and to visit customers and 
benchmarking partners and when outside 
experts are brought in to share their know-
how via lectures and workshops.

The material aspect cannot be neglected. 
Access to equipment and material must be 
guaranteed without discrimination [29].

Physical surroundings can also have an im-
pact on creativity. Even though space costs 
are usually second only to people costs, 
many executives are just realising the 
importance of the physical environment. 
Like the organizational environment, the 
physical environment can be engineered 
in ways that encourage higher creative 

4. Creativity in an Organization
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output. For example, when an environment is fi lled with many types of stimuli and when 
it provides physical and electronic links between individuals, it encourages people to see 
new connections and to think more broadly. Modern management’s shift toward less 
formal, team-based ways of working has forced architects to develop spaces that are 
more adaptable to work process and more supportive of creative and cognitive patterns 
of work.

As regards the reward system that encourages creativity the fi rst thing to say is that the 
greatest award in creativity is creativity itself! The best way to help people to maximize 
their creative potential is to allow them to do something they like. The freedom to choose 
what to work on allows individuals to seek out questions that they are highly intrinsically 
motivated to pursue. This high level of intrinsic interest will lay the groundwork for 
creative achievements. An adult’s intrinsic motivation and creativity at work might be 
enhanced if their managers establish environments in which people can freely exchange 
their ideas and explore mutual interests in the work.

Nevertheless, external incentives and rewards can strengthen motivation and have a 
well-known reinforcing eff ect. The conferring of the Nobel Prize, for instance, promotes 
creativity. Similarly, an organization that has introduced a system that rewards creative 
people or groups of people is more likely to set up a virtuous circle for creativity. A reward 
system needs to be in line with the consideration on synergistic extrinsic motivational 
factors explained in the paragraph on motivation: an effi  cient, successful reward system 
should positively contribute to intrinsic motivation. 

Intrinsic motivators like recognition (feedback that confi rms competence,) for example, 
as well as feedback that provides important information on how to improve competence, 
generally have positive eff ects. Rewards that involve more time, freedom, or resources to 
pursue exciting ideas are therefore the most appropriate rewards to set up and maintain 
a virtuous circle.

Extrinsic motivators (e.g. fi nancial reward) that serve to directly increase one’s involve-
ment in the work itself should also serve to supplement intrinsic motivation.
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Hence, the most straightforward way to 
preserve intrinsic motivation and enhance 
creativity is to reduce the impact or to 
change the character of extrinsic factors, 
notably by relinquishing control and not 
giving employees the impression that they 
are being evaluated. So, the two key factors 
for a successful extrinsic reward system is 
to reduce control and remove any type of 
evaluation. In other words, evaluation ide-
ally needs to take the form of an informa-
tive, constructive feedback that recognizes 
creative accomplishment. 

Finally, we highlight a few considerations / 
suggestions to enhance the effi  ciency of 
intrinsic and extrinsic motivators in the 
diverse stages of the creative process.

Intrinsic motivators are most crucial at 
those stages of the creative process where 
novel thinking is most crucial – the prob-
lem identifi cation stage and the idea gen-
eration stage.

Extrinsic motivators may best play a role at 
those stages where novelty is less impor-
tant - the preparation and idea validation 
stages. So, some extrinsic motivators, such 
as deadlines or the promise of external re-
ward or recognition, may do little harm in 
these stages, since fl exible, novel thinking 
is no longer the dominant mode. Indeed, 
as long as they leave the sense of self-de-
termination intact, they should serve to 
keep the individual engaged in the work, 
by attuning the individual to outcome re-
quirements.

The organizational factors may diff er from 
one industry sector to another. Studies in 
specifi c sectors show the particularities 
in each one. One such study in UK textile 
industries [30] tried to analyze the idea 
generation procedure. Some of the 
outcomes were indeed unexpected. For 
example, the use of teams in few and 
specifi c tasks limited their potential and in 
cases where there were clear sets of goals, 
the individuals were not independent 
enough to reach those goals to which they 
were assigned. Furthermore, including 
customers in the procedure loop had a 
clearly positive eff ect

Remember that innovation and creativity 
is mainly of a social nature and the power 
of the unaided, individual mind is highly 
overrated. Although creative individuals 
are often thought to work in isolation, 
much of our intelligence and creativity 
results from interaction and collaboration 
with other individuals. Creative activity 
grows out of the relationship between 
individuals and their work, as well as from 
the interactions between individuals. 
Creativity does not happen inside people’s 
heads, but in the interaction between a 
person’s thoughts and a socio-cultural 
context. In today’s world, collaboration 
is not only a luxury but a necessity [31].

It is obvious that a group will be more 
creative if it is given the chance to operate 
within a creative context described in 
the previous chapter. So, creativity at 
work is enhanced if managers succeed 
in establishing a stimulating open 
environment in which people can freely 
interact and exchange their ideas and 
where they can explore mutual interest at 
work in a collaborative manner [32]. Below, 
some specifi c factors that may aff ect 
creativity within a group are outlined.

Groups can often achieve greater creative 
output than individuals working alone 
because they bring a greater sum of 
competencies, insights, and energy to 
the eff ort. However, in order to reach this 
greater output, groups must have the right 
composition.  The “right” composition, 
in most cases, means not only diversity 
at individual level (personality traits, 
language and multicultural background, 
etc.) but also a diversity of thinking styles 
and skills [33].

Group creativity is enhanced when both 
divergent and convergent thinking [34] 
are at work. The creative process begins 
with divergent thinking – a breaking 
away from familiar or established ways of 
seeing and doing. Divergence has a broad 
focus. Seeing things from an unfamiliar 
perspective makes it possible to develop 
insights and new ideas. But are those 
insights valuable? That’s what convergent 
thinking is trying to answer. It helps to 

5. Creativity in groups 
or teams

5. Creativity in Groups or Teams
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channel the results of divergent thinking into concrete products and services. As new 
ideas generated by divergent thinking are communicated to others, they are evaluated to 
determine which ideas are generally novel and worth pursuing. Thus convergent thinking 
is one of the benefi ts of group work. Without it, the creative person working alone could 
easily pursue an idea that eats up time and resources and leads to nothing of value.

In moving from divergent to convergent thinking, a team stops emphasizing what is novel 
and starts emphasizing what is useful. Convergence sets the limits and narrows the fi eld 
of solutions within a set of constraints (organization culture, mission, priorities,…).

A group benefi ts when its members approach their work with diff erent preferred thinking 
styles. A thinking style is the unconscious way a person looks at and interacts with the 
world. Although each style has particular advantages, no one is better than another. 

The Myers-Briggs Type indicator breaks down thinking preferences into four categories, with 
two opposite tendencies in each category:

1. Extravert-Introvert: Extraverted people look to other people as the primary 
means of processing information. As they get ideas or grapple with problems, they 
quickly bring them to the attention of others for feedback. Introverted people tend to 
process information internally fi rst before presenting the results to others.

2. Sensing-Intuitive: Sensing people tend to prefer hard data and concrete facts -
information that is closely tied to the fi ve senses. Intuitive people are more comfortable 
with ideas and concepts, with the “big picture”.

3. Thinking-Feeling: Thinking people prefer logical processes and orderly ways 
of approaching problems. Feeling people are more attuned to emotional cues; they are 
more likely to make decisions based on the values or relationships involved.

4. Judging-Perceiving: Judging people tend to prefer closure – they like having 
all the loose ends tied up. By contrast, perceiving people like things more open; they 
tend to be more comfortable with ambiguity and often want to collect more data 
before reaching a decision. 

Well-balanced work groups include representatives of these diff erent preferred thinking 
styles. A properly composed group is also achieved when there is diversity as regards to 
the skills. In order to do its best work a group needs deep knowledge of the subjects rel-
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evant to the problem it’s trying to solve, and a mastery of the processes involved (see also 
paragraph on knowledge). 

The diffi  culty and confl icting characteristics of this necessary balance can be explained 
through the paradoxical characteristics of creative groups. Indeed, many people mis-
takenly assume that creativity is a function of only the elements in the left column of the 
table: beginner’s mind, freedom, play and improvisation. However, other elements listed 
in the right columns are required at the same time: experience, discipline, professionalism, 
planning. This paradoxical combination is confusing to managers who have a need for 
order and linear activity. Accepting it is the fi rst step toward success.

Beginners mind A team needs fresh, 
inexperienced perspectives 
as well as skilled expertise. 
Bringing in outsiders is often 
a useful way to provide 
the necessary balance of 
perspective

Experience

Freedom Your team must work within 
the confi nes of real business 
needs - and in alignment 
with your company’s strategy. 
However, it also needs latitude 
- some degree of freedom to 
determine how it will achieve 
the strategy and address the 
business needs

Discipline

Play Creativity thrives on 
playfulness, but business must 
be conducted professionally. 
Provide time and space 
for play, but clarify the 
appropriate 

Professionalism

Improvisation Plan your project carefully, 
but remember that projects 
do not always go as planned. 
Encourage team members 
to look for ways to turn 
unexpected events into 
opportunities. Keep plans 
fl exible enough to incorporate 
new or improved ideas

Planning

Table 02:The paradoxical characteristics of creative groups. Source: HMM Managing for Creativity and Innovation

In the case of groups one must also consider the link between time pressure and creativity. 
Most academic studies point to a curvilinear relationship between time pressure and 
creativity – that is, up to a certain point time pressure helps. However, beyond that point, 
time pressure has a negative impact although time pressure in itself does not necessarily 
kill creativity. A study realized by Teresa Amabile suggests that time pressure aff ects 
creativity in diff erent ways depending on whether the environment allows people to 
focus on their work, conveys a meaningful urgency about the tasks at hand, or stimulates 
or undermines creative thinking in other ways. The four-quadrant time pressure/ creativity 
matrix helps managers understand when and how time pressure aff ects creativity:

5. Creativity in Groups or Teams
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Time pressure

Low High

Hi
gh Creative thinking under low time pressure 

is more likely when people feel as if they 
are on an expedition. They:

show creative thinking that is more 
oriented toward generating or exploring 
ideas than identifying problems

tend to collaborate with one person 
rather than with a group

Creative thing under extreme time 
pressure is more likely when people 
feel as if they feel they are on a mis-
sion. They:

can focus on one activity for 
a signifi cant part of the day 
because they are undisturbed or 
protected

believe that they are doing im-
portant work and report feeling 
positively challenged by and 
involved in the work

show creative thinking that is 
equally oriented toward identify-
ing problems and generating or 
exploring ideas

Likelihood 
of creative 
thinking

Lo
w Creative thinking under low time pressure 

is unlikely when people feel as if they are 
on autopilot. They:

receive little encouragement from senior 
management to be creative

tend to have more meetings and dis-
cussions with groups rather than with 
individuals

engage in less collaborative work overall

Creative thinking under extreme 
time pressure is unlikely when peo-
ple feel as if they are on a treadmill. 
They:

feel distracted

experience a highly fragmented 
workday, with many diff erent 
activities

don’t get the sense that the work 
they are doing is important

feel more pressed for time than 
when they are “on a mission” 
even though they work the same 
number of hours

tend to have more meetings and 
discussions with groups rather 
than individuals

experience lots of last-minute 
changes in their plans and 
schedules

Table 03: The time pressure/ creativity matrix. Source: Teresa M. Amabile, Constance N. Hadley, and Steven J. Kramer. “Creativity under 
the gun”, Harvard Business Review, August 2002, 56

Team quality and team cooperation is recognized as an important issue by many 
fi rms. In particular, Hewlett-Packard created one such model [35]. Uniformity is 
maintained as far as the problem and the goal defi nition are concerned while 
diversity in terms of how the issue can be tackled is promoted. Of course, this 
does not mean that such teams guarantee success. Personal talent and genius 
(individual creativity) are still needed. The HP model tries to solve everything else.
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6. The role of leaders

Rapid technological change, global com-
petition and economic uncertainty require, 
as we have seen, change at the organiza-
tional level, which also implies new forms 
of leadership. The top-down leadership 
models in hierarchical organizations are 
becoming less appropriate in terms of fos-
tering innovation and creativity. Although 
traditional, directive, coercive leaders who 
are relatively authoritarian can be useful 
in motivating groups on simple tasks, for 
tasks that require creativity and self-moti-
vation other forms of leadership are indis-
pensable. New forms of leadership have 
arisen and are given diff erent names: 

• Empowerment and distributed 
leadership

• Trust-based leadership

• Creative leadership

• Innovation leadership

• Change-centered leadership

• Creative problem-solving leadership

• Strategic leadership

Creative leadership and how this may be 
implemented for nurturing creativity at the 
organizational, group and individual levels 
is highlighted below [36, 37].

As we have seen, change at the organiza-
tional level is very diffi  cult to bring about, 
especially when it comes to changing the 
culture of an organization. Top manage-
ment and a small team of consultants can 
change the structure of an organization 
through reorganization, merger or divesti-
ture. Change that involves downsizing can 
also be commanded from the top. How-
ever, in order to change an organization’s 
culture, people must be motivated and 
induced to think and act diff erently. Such 
a major shift takes time and the support of 
people at every level. In many cases a ma-
jor crisis is required to get that support.

Professor Mike Beer from the Harvard Busi-

ness School considers that there are four 
basic conditions for changing the culture 
of an organization:

1. Leaders are accepted, cred-
ible, and effective

2. People are dissatisfied with 
the status quo and feel per-
sonally motivated to change

3. The organization is non-hier-
archical

4. People are accustomed to 
and value collaborative work

In the absence of these conditions leaders 
need to work on these fi rst. This implies a 
need to:

1. Involve employees. Employees need to 
be involved in the discussion about current 
and prospective problems. Management 
often fails to understand why employees 
are not as concerned about innovation 
and creativity. More energy and commit-
ment is generated if people are involved 
in the process of identifying problems and 
solutions. 

2. Create a working environment based 
on trust and provide opportunities for em-
ployees to inform / educate management 
about the dissatisfaction and problems 
they experience as they are closer to them 
than the management

3. Create an appealing and shared vision 
of the future. People will not buy into the 
pain and eff ort of change unless they can 
see a future state that is tangibly better 
– and better for them – than the one they 
have at the moment. Successful change 
leaders form such a vision and communi-
cate it in compelling terms.

4. Support change from the top, but leave 
the thinking and doing to unit leaders and 
those most aff ected by change.

5. Celebrate milestones.

Another responsibility of leaders at the 
organizational level is to set the strategic 
direction. If creative people do not 
understand where the company is headed, 
they are likely to generate and pursue 
ideas that do not fi t with the company, 
that eat up resources and that will be 

6. The Role of Leaders
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eventually rejected. That costs money and dissipates the energy of idea generation. Since 
both creative energy and money are scarce commodities, it makes sense to encourage 
idea generation within boundaries defi ned by the company strategy.
  
As regards the role of leaders in enhancing individual creativity it is necessary to 
remember that creativity in an organization is not so much a question of talent but rather, 
a goal-oriented process for producing innovations. According to Teresa Amabile creativity 
is basically composed of three basic components 

Figure 03: The three components of creativity. Source: Teresa M. Amabile, “How to kill creativity”, Harvard Business Review, September-
October 1998, 77-87.

A manager/ leader can infl uence the three components of creativity through workplace 
practices and conditions: 

• Getting the right match: matching the right people with the right assignments is the 
simplest and most eff ective approach to enhancing individual creativity. Eff ective 
matching is achieved when managers assign people to jobs that make the most of 
their expertise, their creative thinking skills and their intrinsic motivation

• Giving freedom: Amabile suggests that managers be specifi c about ends, but leave the 
means to employees. Doing so will make them more creative. So, instead of saying: 
“ Do this, and then do that”, say “This is our goal, think about the best way to get us 
there”

• Providing suffi  cient time and resources. People are unlikely to be at their creative best when 
deadlines are impossible to meet. The same happens when people feel that they lack 
the resources to do the job well.

At the group level leaders cannot make good decisions if they operate in a vacuum or if 
they think innovation / creativity are mysterious forces. Rather they should be involved 
in innovation and creativity processes, understand the technical issues facing their 
organizations and the portfolio of ideas and projects that are in the pipeline at any given 
time. At the same time leaders need to evaluate on a regular basis the creative process 
within their organizations and improve it, if necessary. 

It is essential that leaders champion good ideas and provide them with support and 
protection. Such an example is the establishment of a reward system that encourages 
individuals to stretch beyond their normal work (see reward system).
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Creative leaders need to combine two 
diff erent but correlated leadership styles: 
transactional and transformational leader-
ship. 

Transactional leadership15 is concerned 
with setting goals, providing feedback 
and reward for performance. Leaders are 
change agents by empowering people 
and providing a vision of the proposed 
change. This type of leadership may moti-
vate group members to work hard to reach 
the implicit or explicit goals. 

Transformational leadership16 may be 
particularly helpful for tasks that require 
a high level of intrinsic motivation. The 
transformational leader achieves change 
enabling others to have ownership in the 
change.

These types of leaders are sensitive to 
individual diff erences, focus on novel per-
spectives and approaches and attempt 
to inspire group members to attain their 
collective goal in a co-operative manner. 
Such leaders can increase the confi dence 
or motivation level of the group. This has 
been termed group potency or collective 
effi  cacy. Both transactional and transfor-
mational have been shown to have posi-
tive eff ects on performance. The two lead-
ership styles may have a diff erent role and 
eff ect in the various phases of the creative 
process. In the fi rst phase which involves 
idea generation, transactional leadership 
was most eff ective in ideational produc-
tivity. Transformational leadership has the 
most positive eff ect in the second phase 
which involves idea writing. 

Thus, both transactional and transforma-
tional leadership may be used in creative 
groups. Transactional leadership may be 
particularly useful for the production or the 
generation of ideas while transformational 
leadership may provide the motivation to 
persist in the evaluation of these ideas and 
possibly in their implementation. The most 
eff ective leader thus will be one who com-
bines both qualities. 

7. Case study: Survey on 
creativity barriers and 
inhibitors

An article published by John C. Croth and 
John Peters [20] describes a survey on 
creativity barriers and inhibitors carried 
out on a sample of 1700 people and 67 
groups over a ten year period (1988-1998). 
Participants – nearly all of them were mid-
level or fi rst-level managers - were asked to 
identify:

- Perceived barriers to creativity, on a 
personal basis

- Inhibitors to creativity that were likely 
to be common across all people in any 
corporate or organizational setting

- Perceived barriers to creativity in the 
corporate / organization setting in 
which they worked

Participants did not necessarily have expe-
rience or exposure to issues related to crea-
tivity before participating in the survey.

The responses were categorized as fol-
lows:

Self-imposed: personal environment not 
conducive, health / lack of energy, stress, 
fear, expectations, habit, dependency, 
mood, lack of interest, lack of motivation, 
lack of desired responses, societal norms, 
work constraints, time constraints (im-
posed), time (insuffi  cient), priorities (not 
setting), priorities (not keeping), discipline, 
background/upbringing, insecurity, lack of 
knowledge, lack of goals/ objectives, home 
pressures, history of failure, apathy, no con-
fi dence, pre-conceived notions, tiredness, 
tunnel vision, socialization, structure, fear 
consequences of success, fear of knowl-
edge, desire.

Professional environment: fear, health and 
energy, stress, expectations, habit, lack 
of interest / motivation, recognition, so-
cietal norms, fear of criticism, time con-
straints, discipline, ego, insecurity, lack 
of knowledge, ideas unwanted, lack of 
goals/objectives, home pressures, history 
of failure, apathy, no confi dence, us versus 
them attitude, paradigms, pre-conceived 
notions, tunnel vision, socialization, struc-

7. Case Study



ture, fear consequences of success, fear 
challenge, desire.

Environmentally imposed: personal environ-
ment, intrusion of daily tasks, interrup-
tions, pressure, lack of tools / resources, 
expectations, lack of money, time, health 
and energy, education (formal), profes-
sional environment, peer pressure, , stress,  
rules, standards, regulations, lack of time, 
rebellion, health and energy.

The authors highlight a few conclusions:

people perceived the presence of 
numerous barriers to creative willing-
ness

- barriers exist in “personal sense or 
context” as well as in the professional 
work environment

- factors in the professional environ-
ment do lead to inhibitors that re-
duce, restrict, or eliminate the creative 
willingness of individuals

- fear, in diff erent forms, is the predomi-
nant barrier (mentioned in 47 out of 
67 groups)

- the barriers identifi ed across this rela-
tively large number of groups were 
common

The authors conclude that if managers / 
leaders want to increase the effi  ciency and 
contributions of human resources and if 
they want employees to feel that creativity 
is important, then they should give atten-
tion to perceived barriers in both the envi-
ronment and in the minds of the people.

B. SUCCESS FACTORS
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C. QUESTIONS

Question 1: 

Is creativity mainly an individual or group phenomenon?

Question 2: 

Among the factors listed below which one has the greatest 
impact on creativity at the individual level? 

Tick

Intelligence

Knowledge

Gender

           Answer: Knowledge

Question 3: 

As regards motivation which is most important 

Tick

Intrinsic motivation 

Extrinsic motivation

Both, as long as extrinsic motivation helps thereby
enhancing intrinsic motivation 

           
Answer: 

Both, as long as extrinsic
motivation helps thereby

enhancing intrinsic
motivation

 

CREATIVITY THEORY



C. QUESTIONS

Question 4: 

What are the characteristics of a creative 
organization?

Question 5: 

What role can leaders play in nurturing creativity?
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E. GLOSSARY

¹ Status dominated evaluations: Evaluation of ideas is sometimes aff ected by the status  Evaluation of ideas is sometimes aff ected by the status 
of both the evaluator and the one suggesting the idea. This becomes even clearer of both the evaluator and the one suggesting the idea. This becomes even clearer 
when looking at some traditional hierarchical organisations, where the creativity when looking at some traditional hierarchical organisations, where the creativity 
of the employees does not fl ow as it should, and where “do/execute” and “think” of the employees does not fl ow as it should, and where “do/execute” and “think” 
are still understood as separate things, dependant on the position or status in the are still understood as separate things, dependant on the position or status in the 
organisation.organisation.

²Consciousness is a state that defi es defi nition, but which may involve thoughts, 
sensations, perceptions, moods, emotions, dreams and an awareness of self, 
although not necessarily all of these.

³Defocused attention: According to Mendelson, individual diff erences in focus 
of attention are the cause of diff erences in creativity. There is evidence that 
uncreative individuals do seem to have more narrowly focused attention than do 
creative ones.

⁴Associative thought: Mental elements are associated with one another to various 
degrees. People diff er in the depth of their associative thought. Mednich 
proposed that creative individuals have relatively fl at associative thoughts. This 
accounts for ability of the creative person to make the remote associations that 
are the basis of creative ideas.

⁵Primary process: Primary process thought is found in normal states such as 
dreaming, reverie, as well as in abnormal states such as psychosis and hypnosis. 
It is autistic, analogical and characterized by concrete images as opposed to 
abstract concepts. Creative inspiration involves a regression to a primary process 
state of consciousness.

6Secondary process: It is the abstract, logical, reality-oriented process.

7Contextual infl uence relates to organisational culture, reward systems, resources 
constraints and larger environments outside the system.

8Social infl uence is when the actions or thoughts of individuals are changed by other 
individuals.

9Group Cohesiveness (also known as cohesion) is the force bringing group members 
closer together. Cohesiveness has two dimensions: emotional (or personal) and 
task-related. The emotional aspect of cohesiveness, which has been studied 
more often, is derived from the connection that members feel to other group 
members and to their group as a whole. That is, how much do members like to 
spend time with other group members? Do they look forward to the next group 
meeting? Task-cohesiveness refers to the degree to which group members share 
group goals and work together to meet these goals. That is, is there a feeling that 
the group works smoothly as one unit or do diff erent people pull in diff erent 
directions?

CREATIVITY THEORY



10Organizational culture, or corporate culture, comprises the attitudes, experiences, beliefs 
and values of an organization. It has been defi ned as “the specifi c collection of values and 
norms that are shared by people and groups in an organization and that control the way 
they interact with each other and with stakeholders outside the organization.

11Organic structure: Organic (model), forms, methods and patterns found in living systems, 
often used as a metaphor for non-living things.

12Mechanistic structure: In philosophy, mechanism is a theory where all natural phenomena 
can be explained by physical causes. It can be contrasted with vitalism, the philosophical 
theory that vital forces are active in living organisms, so that life cannot be explained 
solely by mechanism.

13Rewards can be broken down into two categories, intrinsic and extrinsic. Some common 
intrinsic rewards are “task completion, feedback or result, acquisition of knowledge or 
skills, and a sense of mastery”. In some cases, intrinsic rewards can be benefi cial compared 
to extrinsic rewards, because they do not require an external stimulus. However, intrinsic 
rewards will not always be satisfactory, since an absence of internal motivation may occur. 
Extrinsic rewards are rewards given by someone outside of the individual.

14A subsystem is a set of elements, which is a system itself, and a part of a larger system.

15 Transactional leadership  is concerned with setting goals, providing feedback and reward for 
performance. Leaders are change agents by empowering people and providing a vision of 
the proposed change. This type of leadership may motivate group members to work hard 
to reach the implicit or explicit goals. 

16 Transformational leadership  may be particularly helpful for tasks that require a high level of 
intrinsic motivation. The transformational leader achieves change enabling others to have 
ownership in the change.
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TECHNIQUES

1. What is “Six Thinking Hats”? 

The Six Thinking Hats method was invented by Edward de Bono early in 1980. The The Six Thinking Hats method was invented by Edward de Bono early in 1980. The 
six hats represent six modes of thinking and are directions to think rather than labels six hats represent six modes of thinking and are directions to think rather than labels 
for thinking. Hats are used proactively rather than reactively. It aims to encourage for thinking. Hats are used proactively rather than reactively. It aims to encourage 
parallel thinking, full-spectrum thinking and to separate ego from performance [1].  
It enhances performance rather than acting as an ego defense [2]. Each person’s 
unique thinking on the challenge is included which ensures a stronger solution is 
implemented, supported and is well thought out [1].

There are six diff erent hats in diff erent colours. Each hat symbolizes a certain way 
of thinking. If you “put” one of these hats on you chose to think exclusively in that 
direction. The other participants also put on a hat. When changing the hat, you and 
your colleagues will change the direction of thinking.  Each participant has to be 
able to wear each of the six hats and start refl ecting.

The benefi ts from the use of this technique are: 

• Save time by providing a framework to participate in productive “thinking together” Save time by providing a framework to participate in productive “thinking together” Save time by providing a framework
meetings delivering necessary results, minimizing personality confl icts, 
sidesteping egos which get in the way of performance, separating facts from 
emotions and becoming better focused and to-the-point in discussions [3].

• Improve performance by providing a framework to make better decisions, be better 
prepared to implement changes, see all sides of a situation, create clear and 
concise communication, sort through a wide range of data, think thoroughly 
and design action plans that are supported by the group and which can be 
implemented [3].

• Increase creative and innovative performance by providing a framework to generate 
powerful new ideas, select opportunities to pursue, consider a broader range 
of solutions, develop action plans to minimize risk and properly promote ideas 
to management and clients with more confi dence [3]. 

Using this technique people learn to go beyond the obvious, spot opportunities, 
keep egos apart and create dynamic results.

A. Six Thinking Hats
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Laura Donahue working for Nestle says:

“Six hats is a simple, yet powerful tool that can be learned rapidly and used immediately to achieve long-lasting results. Six 
hats has helped our product development group to generate ideas quickly, evaluate them effi  ciently and implement action 
plans eff ectively” [3].plans eff ectively” [3].plans eff ectively”

Edward de Bono’s thinking hats were developed in order to illustrate the various methods 
of thinking utilized by individuals within problem solving processes. Each of the hats 
represents a method of thinking commonly used by individuals within problem solving. 
It is hoped that through such representations more individuals will be able to recognize 
the various methods of thinking that they utilize and therefore better understand their 
own thinking processes. It is also hoped that individuals will be able to better understand 
the thinking processes of others and therefore even incorporate some of these processes 
within their own thinking [5]. 

This is a technique that can be implemented by a group of people and it is suitable for em-
ployees, team leaders, project leaders, HR departments, business unit leaders, engineers, 
attorneys, R&D, product development, sales, advertising, marketing, IT, fi nance, customer 
care departments and professionals [3]. In general, it can be implemented by a team of 
people searching for innovative ideas or for solutions to a problem. 

A. 6 THINKING HATS
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2. How it is implemented?

The Six Hats method is based on a consideration of how the brain chemicals diff er when 
we are being cautious and when we are being positive. This chemical pre-sensitization is 
a key part of brain function. You cannot sensitize in all directions at once - so there is an 
absolute need to separate out the modes of thinking. 

The Six Hats method gets rid of egos, which are such a problem in traditional thinking. It is 
no longer a matter of defending an idea or attacking an idea. If you want to show off  you 
do so be performing very well under each hat [6].

              Present a problem/issue to the team members. Tell them that they are going to think 
about it from a variety of perspectives. There will be 6 types of thinkers - those who are 
in those roles will only address the issue from that particular perspective. The facilitator 
should initially explain to the participants that they are going to view the problem in six 
diff erent ways. Each hat represents a way of thinking.       

White Hat thinking 
- Data, information, 
facts — known and 
needed.

The White Hat calls for information known or needed [7]. 
This covers facts, fi gures, information needs and gaps. “I 
think we need some white hat thinking at this point...” means think we need some white hat thinking at this point...” means think we need some white hat thinking at this point...” “Let’s 
drop the arguments and proposals, and look at the data base” [1].

Red Hat thinking 
- Hunches. Gut 
instinct. Intuition. 
Feelings.

This covers intuition, feelings and emotions. The red hat 
allows the thinker to put forward an intuition without any 
need to justify it. “Putting on my red hat, I think this is a ter-
rible proposal.” Usually feelings and intuition can only be 
introduced into a discussion if they are supported by logic. 
Usually the feeling is genuine but the logic is spurious. The 
red hat gives full permission to a thinker to put forward his 
or her feelings on the subject at that moment [1].

Black Hat thinking 
- Risk assessment. 
Potential problems. 
Danger. Diffi  culties.

The Black Hat is judgment -- the devil’s advocate or why 
something may not work [7]. This is the hat of judgment 
and caution. It is a most valuable hat. It is not in any sense 
an inferior or negative hat, the riot or negative hat. The 
black hat is used to point out why a suggestion does not 
fi t the facts, the available experience, the system in use, 
or the policy that is being followed. The black hat must 
always be logical [1].

Yellow Hat think-
ing - Benefi ts with 
rationale. The op-
timistic view. Plus 
points.

The Yellow Hat symbolizes brightness and optimism [7]. 
This is the logical positive. Why something will work and 
why it will off er benefi ts. It can be used in looking forward 
to the results of some proposed action, but can also be 
used to fi nd something of value in what has already hap-
pened [1].

Green Hat thinking 
- Creativity. Ideas. 
Alternatives. Solu-
tions. Possibilities.

This is the hat of creativity, alternatives, proposals, what is 
interesting, provocations and changes [1].

Blue Hat thinking 
- Process control. 
Managing the 
thinking.

The Blue Hat is used to manage the thinking process [7]. 
This is the overview or process control hat. It looks not at 
the subject itself but at the ‘thinking’ about the subject. 
“Putting on my blue hat, I feel we should do some greener 
hat thinking at this point.” In technical terms, the blue hat 
is concerned with meta-cognition [1]. 

Step1.

A. 6 THINKING HATS
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            Then the team starts focusing the discussion on a particular approach. The team members 
deliberately choose which hat they want to start with. For example if they choose the 
blue hat, the meeting may start with everyone assuming the Blue hat to discuss how the 
meeting will be conducted and to develop the goals and objectives. The discussion may 
then move to Red hat thinking in order to collect opinions and reactions to the problem. 
This phase may also be used to develop constraints for the actual solution such as who 
will be aff ected by the problem and/or solutions. Next the discussion may move to the 
Yellow and then the  Green hat in order to generate ideas and possible solutions. Next the 
discussion may move between White hat thinking as part of developing information and 
Black hat thinking to develop criticisms of the solution [5].

Because everyone is focused on a particular approach at any one time, the group tends to 
be more collaborative than if one person is reacting emotionally (Red hat) while another 
person is trying to be objective (White hat) and still another person is being critical of the 
points which emerge from the discussion (Black hat) [5].

For example take the following problem into consideration and how each thinking hat 
addresses it using diff erent views:

Issue – Students are talking while their teacher is talking [5]

Green hat – creative (creative ideas that originate as 
a result of seeing information in a new light)

• Teacher will be more aware about the 
amount of time they spend talking 

• Teacher will try to incorporate interaction 
from a variety of diff erent students rather 
than just the ‘smart kids’ 

• Students will resist the urge to say 
whatever is on their mind. They will think 
about what they have to say and whether 
it is relevant to the topic 

• Students will take into account whether 
their comment will interfere with other 
people’s learning [5]

Blue hat – process control (ensure each hat 
eff ectively gets the big picture)

• Teacher learns that they need to monitor 
the amount of time that they spend 
talking within the classroom 

• Teacher needs to involve all students 
within discussions 

• Teacher needs to recognize that some 
students need thinking time before 
responding. Allowing these students time 
to compute solutions promotes wider 
participation and increased learning 

• Students realize that their talking makes 
the speaker feel unappreciated and 
disrespected 

• Students realize that their comments 
are jeopardizing the learning of other 
individuals 

• Students realize that talking out of turn 
demonstrates a lack of self-discipline and 
that not all comments require sharing [5]

Step2.

White hat – factual (state the facts)
• Students are talking while the teacher is 

talking 
• There is noise and therefore other students 

are distracted and can’t hear the teacher 
• Students don’t know what to do once 

instructions are given 
• Many students become distracted off  the 

task resulting in the failure to complete 
work [5]

Red Hat – emotional (state the emotions)
• The teacher feels off ended 
• Students become frustrated because they 

can’t hear directions 
• Those talking enjoy joking around and 

being heard
• It represents emotional thinking [5]

Black Hat – critical (negative aspects)
• Time is wasted 
• Learning is compromised 
• Those speaking feel that listeners do not 

respect them and do not wish to hear 
what they are saying [5]

Yellow hat – positive (positive aspects)
• Everyone is able to say what is on their 

minds 
• It can be fun 
• Not only the ‘smart kids’ get to speak 
• One doesn’t have to wait to share their 

ideas and therefore risk forgetting some 
potentially important information [5]

Step3.
                After developing a set of solutions,                After developing a set of solutions,                After developing a set of solutions,

Step3.
                After developing a set of solutions,

Step3.
 the participants examine the set critically and choose 

one solution. 

A. 6 THINKING HATS
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3. Success Factors

The most crucial factor ensuring successful 
implementation of the technique is not to 
forget to preserve the basics of the nature of 
this technique:  

PARALLEL THINKING AT WORK
In traditional adversarial thinking, A and B 
are in confl ict. Each side seeks to criticize 
the other point of view. The Six Hats meth-
od allows Parallel Thinking. Both A and B 
wear each hat together as they explore all 
sides of an issue. Adversarial confrontation 
is replaced by a cooperative exploration of the 
subject.

UNBUNDLING THINKING 
When we think in the normal way, we try 
to do too much at once. We may be look-
ing at the information, forming ideas, and 
judging someone else’s ideas all at the 
same time. The Six Hats method allows us 
to unbundle thinking. Instead of trying to 
do everything at once, we separate out the 
diff erent aspects of thinking. 

This way we can pay full attention to each 
aspect in turn. Think of full color print-
ing, where the basic color separations are 
made and then each basic color is printed 
separately onto the same sheet to give 
full-color printing. In the same way, we 
separate the modes of thinking and then 
apply each mode to the same subject in 
order to end up with full-color thinking on 
the subject [3]. 

SEPARATING EGO AND PERFORMANCE
If you do not like an idea, then you are not 
going to spend much time thinking of the 
benefi ts or good points of that idea. This is 
because if you uncovered suffi  cient good 
points for the idea to be accepted, then 
you would have “lost” the argument. With 
the Six Hats method, however, the thinker 
can be specifi cally asked to give a yellow 
hat “performance.” 

This is a challenge to the thinker, who will 
not want to appear unable to perform this 
way. So yellow hat thinking gets done even 
by someone who does not like the idea. In 
the course of this yellow hat thinking, ideas 
may turn up which cause the thinker to 
change his or her mind. It also can happen 
the other way around. A euphoric support-

er of an idea can be asked to do a black hat 
performance. This may turn up diffi  culties 
that reduce the previous euphoria [3].

SWITCHING MODES
If you ask someone not to be so negative, 
that person may be off ended. But if you ask 
the person to do yellow hat thinking, there 
is no reason to be off ended. You might also 
say, “That is good black hat thinking; let 
us have some more of it.” Later you would 
say, “We have had a lot of good black hat 
thinking. Now, what about switching to 
the yellow hat?” Because the Six Hats sys-
tem quickly becomes a neutral game, the 
method provides a very convenient way to 
switch thinking or to ask for a certain type 
of thinking. This is not easy to do in any 
other way without off ending the people 
involved [3]. 

INCREASED AWARENESS
Because there is now a simple and practical 
way of referring to diff erent modes of 
thinking, people become aware that they 
are stuck in one mode or another. “I think 
I have only been doing red hat thinking 
about this.” “We should make a deliberate 
yellow hat eff ort here.” People can now 
comment on their own thinking and can 
also comment on the thinking of others. 
The Six Hats method allows an increased 
awareness of what thinking is actually 
being used on any occasion [3].

ORDER AND SEQUENCE OF THE HATS
The secret for successful implementation 
of this method is the order of the hats.
Sometimes, it is possible to put together a 
formal sequence of hats in order to think 
productively about some matter -- the 
actual order of the sequence will vary with 
the situation. For example, with a new 
subject matter, the sequence might be: 

• White (to get information) . . . 
• Green (for ideas and proposals) . . . 
• Yellow followed by black on each alternative 

(to evaluate the alternatives) . . .
• Red (to assess feelings at this point) . . . 
• Followed by blue (to decide what thinking to 

do next). 

On the other hand, in discussing a well 
known proposal, the sequence might run: 
red, yellow, black, green (to overcome the 
negative points), white and then blue [10].

A. 6 THINKING HATS
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4. Case Study: “Six 
Thinking Hats: The 
Nestlé Prepared Food 
Division Approach” 

The Nestlé USA Food Division is home to 
such well-known brands as Stouff er’s® 
and Lean Cuisine® frozen entrees, Ortega® 
Mexican foods, Nestlé Toll House® morsels, 
baking products and cookie dough, and 
Libby’s® Pumpkin, among others. The Six 
Thinking Hats® process was introduced to 
this Solon, Ohio-based division during a 
special application-based training session 
attended by employees from marketing, 
operations and product development 
groups. Participants in the session were 
impressed by the versatility of the Six Hats 
tool and the ease with which it can be used 
to quickly achieve outstanding results. 

Now, many of these employees are suc-
cessfully applying Six Hats thinking in 
a variety of situations within their own 
departments. Using the Green Hat, in par-
ticular, has helped those facing challenges 
to generate a larger array of options, often 
leading to more innovative solutions. In 
fact, the human resources group was so 
impressed with the new thinking tech-
niques that The Fundamentals of Creativ-
ity and Innovation: The Six Thinking Hats® 
course will be off ered to the division’s 
employees [8]. 

Brand Building
Challenge: Strengthen brand portfolios. The 
product development team presented 19 
new concepts they had created to market-
ing employees of two sub-groups of a well 
known frozen food brand. Each concept 
was quickly evaluated using the Six Hats 
process to look for benefi ts and discon-
nects with the diff erent sub-brand strat-
egies. When the panel concluded, both 
groups were pleased. Each had selected 
concepts that fi t with their individual 
portfolios while strengthening the overall 
brand portfolio. Time taken was just one 
hour. 

Increase Sales 
Challenge: A cross-functional product devel-
opment / marketing / sales team convened 
an idea session for the purpose of assisting 

a key retail customer to increase product 
sales. The retailer’s buying group joined 
the session led by a Six Hats thinker. In 
less than two hours, the group generated 
several excellent ideas, evaluated them, se-
lected the best ones, and created an action 
plan to implement them.
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6. Glossary

Full-spectrum thinking: The team looks at all 
sides of an issue cohesively and without 
confrontation.

Parallel thinking: everyone is using the 
same tool at the same time on the same 
challenge (3).

7. Keywords

creativity

creative

creativity techniques

creativity tools

six thinking hats

Edward De Bono

Question 1: 

What are the benefits of 
using the “Six Thinking Hats” 
technique?

Question 2: 

The White hat represents:

Tick

creative (state the emotions)

factual (state the facts)

critical (negative aspects)

           Answer: factual (state 
the facts)

Question 3: 

The Blue hat represents:

Tick

critical (negative aspects)

process control 

positive (positive aspects)

           
Answer: 

process 
control 

Question 4: 

Describe the procedure 
for one of your business 
problems.

8. Questions
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TECHNIQUES

1. What is Attribute listing?

B. Attribute Listing

Attribute listing is a technique from the early 1930’s which takes an existing product  is a technique from the early 1930’s which takes an existing product 
or system, breaks it into parts and identifi es various ways of achieving each part. In or system, breaks it into parts and identifi es various ways of achieving each part. In 
turn, it prompts diff erent ways to change, modify, or improve each attribute and 
recombine them to identify new forms of the product or system [1].

Attribute listing is one of the best ways to generate ideas, whereby there any many parts 
to the problem / challenge faced. If you are asked to generate ideas or solutions to 
a complex challenge, the fi rst thing you can do is to list all the attributes of your 
problem. These may include: Physical, Mental, Emotional, Social, etc. (depending 
on the complexity of the challenge). By doing so, you can then concentrate on one 
attribute at a time [2]. The usual procedure is to take an existing product or service 
for example and list all of its attributes. For instance, a fl ashlight may be described 
as a long, round tube made of plastic using batteries to light a bulb which shines 
through a clear plastic shield when the user pushes a switch. Examining each of the 
attributes could lead to new ideas. Why is it round? Why plastic? Could it be turned 
on in a diff erent way, or be powered by a diff erent source? This kind of questioning 
could lead to new products which would address entirely new markets [2].

Attribute listing is a very useful technique for quality improvement of complicated 
products, procedures or services. It is a good technique to use in conjunction with 
some other techniques especially Brainstorming, Morphological Analysis and Ma-
trix Analysis. This allows you or your team to focus on one specifi c part of a product 
or process and fi nd new combinations before generating a whole lot of ideas [3].

The attribute listing technique is often used in the Research & Development (R&D) 
department of companies, especially those who are constantly producing innova-
tive products in order to have an advantage over their competitors [5].
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2. How is it implemented?

This approach focuses on identifying attributes of a process or product and ways to im-
prove one or many of them [6].

Keep in mind that attributes include parts, properties, qualities or design elements of the 
product, service or strategy you are considering. 

In order to make it work:

Firstly, it is recommended to 

• Identify the product/process/service or the components of the product/process/
service you are dissatisfi ed with or wish to improve. 

• Make a list of elements of a product or a service or a list of elements of an organizational 
strategy of the company. For example, attributes of a pencil would be shaft mate-
rial, lead material, hardness of lead, width of lead, quality, color, weight, price, etc. A 
television plot might have attributes of characters, actions, locations, weather, etc. 
For a marketing review you might use attributes of markets open to you, uses of your 
product, channels available, skills you have access to, etc.

• List all of the elements (e.g. material, color, weight, use of the product, design) that can 
be described with certain attributes.

• Choose some of these attributes that seem particularly interesting or important.

Secondly, 

• Draw a table 

• Insert the elements/attributes into the table as headings

• Find as many variations of attributes as possible within the columns under each heading.

Example 1[7]:
The order to provide street lighting in the historical centre of a town is given. What does 
attribute listing in this case practically mean? The following elements may be found: en-
ergy supply, the bulb style, the material of the poles, the bulb size, light intensity, the kind 
of installation.

Energy supply  Bulb Style  Pole Material  Bulb Size Light 
intensity

Light 
intensity

Light Kind of installation

Electric power 
supply from the 
Electric power 

supply from the 
Electric power 

city net
supply from the 

city net
supply from the modern ceramics large high Fixed to the 

ground

Solar photovoltaic 
power medieval wood medium middle Suspended across 

the street

water power Art Nouveau metal low low
Suspended 

between 
buildings

wind power … stone slim changing Attached to 
buildings

gas bamboo … … Mobile 

petrol glass …

organic substances plastic

batteries …

Solid fuels

Fuel cells

B. ATTRIBUTE LISTING
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 Thirdly, it is necessary to

•  Identify alternative ways of achieving 
each attribute, either by conventional 
enquiry, or via an idea-generating 
technique e.g. brainstorming. 

• Combine one or more of these alter-
native ways of achieving the required 
attributes and try to come up with a 
new approach to the product or proc-
ess being worked on. For example, 
the combination of solar photovoltaic 
power system with modern style bulb, 
wood for pole material, medium bulb 
size, middle light intensity with the 
pole fi xed to the ground.

• Discuss the feasibility of implement-
ing these alternatives.

Example 2[8]:
The attributes of a customer service desk 
include opening hours, friendliness of serv-
ice and availability of literature. You could 
change the opening hours to weekends 
(but closed during low hours during the 
week). Friendliness could be improved by 
keeping records of people asking for help 
and then asking them later how things 
went. And so on.

3. What are the success 
factors? (Do’s and Don’ts)

Our thinking is very often limited to 
standard expectations and characteristics. 
For innovation, we have to call into 
question these “normal” characteristics. 
Very often, we consider prerequisites 
for solving a problem as “given” without 
refl ection on whether they are appropriate 
in the situation. If we try to skip one or 
more of those prerequisites, or try to give 
them other characteristics, we can fi nd 
surprising and creative solutions! [9].

Attribute listing is a creative method to fi nd 
new ideas to solve problems and to fi nd innovative 
products and services. Therefore, this method 
can be very usefully combined with a 
brainstorming session. The core idea is to 
“forget” everything you have learned and 
retained when thinking about a possible 
solution. 

• You will have to “break up” an existing 
product, service or system “into its 
elements”. 

• You have to ask: “Is this element of an 
object or a structure necessary for its 
function?” 

• The elements have certain chara-
cteristics/attributes (form, material 
etc.) Are there any other possibilities 
and ways to create this element? 

• What happens when we put elements 
with changed attributes together? 
For this purpose, the elements and 
possible attributes are listed in a 
table.

We might arrive at surprising “compositions” 
from the table, not all will work but some of 
them will lead to completely new products, 
services and structures.

A Dimensional Attribute List applicable to a number 
of products [10].

• Weight
• Rust resistance
• Length
• Color
• Water resistance
• Materials
• Style
• Durability
• Shock resistance
• Heat tolerance
• Explosiveness
• Flammability
• Aroma
• Translucence
• Buoyancy
• Hang ability 
• Recharge ability 
• Flexibility
• Malleability
• Compressibility

B. ATTRIBUTE LISTING
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4. Case study – The making of a new lamp [1].

The starting point for this might be to carry out a morphological analysis. 

Step1.
              Set up the properties of the new product.

Properties of a lamp might be power supply, bulb type, light intensity, size, style, fi nish, 
material, shade, etc. Set these properties out as column headings on a table

Step2.
        Give possible variations for each property by brainstorming.        Give possible variations for each property by brainstorming.        Give possible variations for each property by brainstorming.

Step2.
        Give possible variations for each property by brainstorming.

Step2.

Step3.
        Set up a table.        Set up a table.        Set up a table.

Step3.
        Set up a table.

Step3.

 Power
 Supply  Bulb Type  Light

 Intensity  Size  Style  Finish  Associated 
Material

 Battery  Halogen  Low  Very Large  Modern  Black  Metal 

 Mains  Bulb  Medium  Large  Antique  White  Ceramic

 Solar  Daylight  High  Medium  Roman  Metallic  Concrete

 Generator  Coloured  Variable  Small  Art 
Nouveau  Terracotta  Bone

 Crank  Handheld  Industrial  Enamel  Glass

 Gas  Ethnic  Natural  Wood

 Oil/Petrol  Fabric  Stone

 Flame  Plastic

Step4.
        Make up diff erent combinations        Make up diff erent combinations        Make up diff erent combinations

Step4.
        Make up diff erent combinations

Step4.

Interesting combinations might be:

• Solar powered/battery, medium intensity, daylight bulb - possibly used in shops to 
allow customers to see the true color of products for sale e.g. clothes; 

• Large hand cranked arc lights - used in developing countries, or far from a mains 
power supply; 

• A ceramic oil lamp in Roman style - used in themed restaurants, resurrecting the olive 
oil lamps of 2000 years ago; or 

• A normal table lamp designed to be painted, wallpapered or covered in fabric so that 
it matches the style of a room perfectly. 

B. ATTRIBUTE LISTING
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6. Glossary

Brainstorming is a group creativity technique 
designed to generate a large number of 
ideas for the solution to a problem.

Morphological analysis or General Morphological 
Analysis is a method developed by Fritz 
Zwicky (1967, 1969) for exploring all the 
possible solutions to a multi-dimensional, 
non-quantifi ed, complex problem.

Matrix analysis methods may be applied to the 
analysis of experimental data concerning 
group structure when these data indicate 
relationships which can be depicted by 
line diagrams such as sociograms.

7. Keywords

attribute listing

quality improvement 

brainstorming

product innovation

creativity techniques

 idea generation

Question 1: 

List  the steps of the attribute 
listing technique

8. Questions
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Question 2: 

What other techniques can 
be used in conjunction with 
attribute listing?

Question 3: 

Which are the benefits of 
using attribute listing for 
the development of a new 
product?

Question 4: 

Which of the following 
components belong to a 
dimensional attribute list of a 
new street lamp:

Tick

Battery

Bulb type

Cost

           Answer: Battery,
 Bulb type
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1. What is Mind Mapping (Visual Links)?

C. Mind Mapping

A good way to reframe or redefi ne a problem is to draw the key term and as many A good way to reframe or redefi ne a problem is to draw the key term and as many 
visual links as you think relevant. This helps to structure and restructure your visual links as you think relevant. This helps to structure and restructure your 
thoughts. It is sometimes called visual brainstorming, think bubbles, visual think-
ing or visual links. Tony Buzan developed this idea into a concept called mind map-
ping (Buzan, 1993). It works well for individuals and can be used in groups [1]

A mind map is a diagram used to represent words, ideas, tasks or other items linked 
to and arranged  around a central key word or idea. It is used to generate, visualize, 
structure and classify ideas, and as an aid in study, organization, problem solving, 
decision making and writing.

It is an image-centred diagram that represents semantic or other connections 
between portions of information. By presenting these connections in a radial, 
non-linear graphical manner, it encourages a brainstorming approach to any given 
organizational task, eliminating the hurdle of initially establishing an intrinsically 
appropriate or relevant conceptual framework to work within.

A mind map is similar to a semantic network or cognitive map but there are no 
formal restrictions on the kinds of links used.

The elements are arranged intuitively according to the importance of the concepts 
and they are organized into groupings, branches, or areas. The uniform graphic 
formulation of the semantic structure of information on the method of gathering 
knowledge, may aid recall of existing memories.

Mind maps (or similar concepts) have been used for centuries, for learning, brain-
storming, memory, visual thinking and problem solving by educators, engineers, 
psychologists and people in general. Some of the earliest examples of mind maps 
were developed by Porphyry of Tyros, a noted thinker of the 3rd century as he 
graphically visualized the concept categories of Aristotle. Ramon Llull also used 
these structures of the mind map form.

People have been using image-centred radial graphic organization techniques 
referred to variably as mental or generic mind maps or spidergrams for centuries 
in areas such as engineering, psychology, and education.

TECHNIQUES
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The mind map continues to be used in vari-
ous forms and for various applications in-
cluding learning and education (where it is 
often taught as ‘Webs’ or ‘Webbing’), plan-
ning and in engineering diagramming.

When compared with the earlier original 
concept map (which was developed by 
learning experts in the 1960s) the structure 
of a mind map is a similar, but simplifi ed, 
radial by having one central key word [4].

Although maps can be and should be 
highly individualized, all mind maps share 
fi ve basic characteristics:

1. Organization. Mapping presents 
information organized in the way you 
think it. It displays the way your mind 
works, complete with patterns and 
interrelationships and has an amazing 
capacity to convey precise informa-
tion, no matter how crudely drawn.

You can make your map as simple or 
as complex as you want. You can use 
large paper, a blackboard, or anything 
you like. You can group related ideas 
of equal importance horizontally and 
use connecting arrows to denote spe-
cial relationships or colour code diff er-
ent types of relationships. The visual, 
fl exible nature of mapping makes it 
extremely useful as a device to help 
us express and think about complex 
problems.

You can readily add to the map later 
– and should be prepared to, as your 
fi rst map will rarely produce an idea 
that meets all of your criteria.

2. Key words. Ignore all irrelevant 
words and phrases and concentrate 
only on expressing the essentials and 
what associations these “essences” ex-
cite in your mind.

3. Association. Make connections, 
links and relationships between 
seemingly isolated and unconnected 
pieces of information. These connec-
tions open the door to more possibili-
ties. You can feel free to make any as-
sociation you wish, without worrying 
whether or not others will understand 
you.

4. Clustering. The map’s organiza-
tion comes close to the way your 
mind clusters concepts, making the 
mapped information more accessi-
ble to the brain. Once your ideas are 
clustered, try to adopt the viewpoint 
of a critic seeing the ideas for the fi rst 
time. This allows you to test your asso-
ciations, spot missing information and 
pinpoint areas where you need more 
and better ideas. Mind mapping is an 
idea generator. It does not supply raw 
material, so your map may show areas 
where you need to collect more infor-
mation.

5. Conscious involvement. Making 
the map requires you to concentrate 
on your challenge, which helps get 
information about it transferred from 
short-term to long-term memory. 
In addition, continuous conscious 
involvement allows you to group 
and regroup concepts, encouraging 
comparisons. Moving think bubbles 
around and creating new potential 
linkages often provokes new ideas 
[2].

2. How it is implemented?

Mind maps have many applications in 
personal, family, educational and busi-
ness situations, including notetaking, 
brainstorming (wherein ideas are inserted 
into the map radially around the centre 
node, without the implicit prioritization 
that comes from hierarchy or sequential 
arrangements, and wherein grouping and 
organizing is reserved for later stages), 
summarizing, revising and general clarify-
ing of thoughts. For example, one could 
listen to a lecture and take down notes 
using mind maps for the most important 
points or keywords. One can also use mind 
maps as a mnemonic technique or to sort 
out a complicated idea. Mind maps are also 
promoted as a way to collaborate in colour 
pen creativity sessions [4].

Mind maps can be drawn by hand, either as 
‘rough notes’, for example, during a lecture 
or meeting, or can be more sophisticated 
in quality.

C. MIND MAPPING
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Mind map of the mind map guidelines by Danny Stevens

Tony Buzan suggests using the following foundation structures for Mind Mapping:

1. Start in the center with an image of the topic, using at least 3 colors 
2. Use images, symbols, codes, and dimensions throughout your Mind Map 
3. Select key words and print using upper or lower case letters 
4. Each word/image must be alone and sitting on its own line 
5. The lines must be connected, starting from the central image. The central lines are thicker, organic 

and fl owing, becoming thinner as they radiate out from the centre 
6. Make the lines the same length as the word/image 
7. Use colors – your own code – throughout the Mind Map 
8. Develop your own personal style of Mind Mapping 
9. Use emphasis and show associations in your Mind Map 
10. Keep the Mind Map clear by using radial hierarchy, numerical order or outlines to embrace your 

branches [4].

In the centre of a large piece of paper write the key objective and draw an oval around 
it. Then write the key attributes of the issue on branches leading out from the oval. Each 
branch will trigger other branches and sub-branches until a visual map is laid out with 
all your main thoughts shown and linked. Then you can use a highlight pen to underline 
key points and to link related points from diff erent branches. In this way you can see new 
connections, combinations and ideas [1].

The mapping process usually goes like this: when you are caught with a challenge that 
defi es solution, map out your impressions and thoughts about it. Study the map. If no 
ideas come after prolonged study, you will probably feel uneasy. In that case, put the map 
away for a few days. When you return to it, you will fi nd that your mind is more focused 
on the challenge and you will usually experience a moment of insight. This should be 
followed by a period of concentrated thought, during which the insight unfolds into a 
complete idea [2].

B. MIND MAPPING
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3. What are the success 
factors?

It may be appropriate to put an item in 
more than one place, cross-link it to several 
other items or show relationships between 
items on diff erent branches. Coding the 
colour, type of writing etc. can do this. 
Alternatively you could draw instead of 
writing and this may help you bring the 
diagram to life [3]. 

There is no “right” way to do mind map-
ping. It is a purely subjective tool that is 
best used when altered to fi t the user’s 
style and personality. However, to aid such 
alterations, the following points may prove 
important.

Go beyond the wall. Models don’t do much 
good unless users are willing to chase their 
own thoughts beyond the comfort of their 
current religious beliefs, political ideology, 
societal norms, understanding of science 
and nature, and normal protocols of civil-
ity. Words will pop into mind that may even 
cause one to blush. Instead of repressing 
them, record them and see where they 
lead. In fact, some people prosper with the 
model by disciplining themselves to seek 
and record, on purpose, ideas, words and 
stances that they fi nd personally repug-
nant.

Find a comfortable method. Some people pre-
fer to do mapping in the described fashion. 
Others like to generate one initial impres-
sion, follow it through to exhaustion, then 
repeat the cycle by generating another 
initial impression., Alternatively, the whole 
process can be done in reverse, listing fi nal 
snippets of thoughts and observations, 
then working backwards by combining 
them into ever-enlarging clusters until an 
“original” proposition is generated. Oth-
ers prefer a very controlled approach that 
imposes preordained topics on the original 
proposition, rather than using free-fl oat-
ing impressions. This usually diminishes 
the range of ideas discovered, because 
preordained topics impose blinders. But if 
the method provides the user with a solid 
jump start, the trade-off  is worth-while. 
The point is, you should use the model 
– don’t let it use you. 

Prepare for complexity. It is best to start a 

mind map in the middle of an immense 
chalkboard so ideas don’t prematurely 
cease upon reaching the edge of a piece 
of paper. The space limitations in a journal 
format really don’t do it justice. Conse-
quently, one map is rolled out in stages 
and the thoughts are selectively recorded, 
showing only bits and pieces of a much 
larger map [5].

Benefits of mind mapping in 
meetings

1. It creates a much higher level of engage-
ment among meeting participants. This 
has to do with the way the mind 
works. When our minds see a work in 
progress – such as a sketch or a mind 
map – they want to fi ll in the missing 
details. This tends to result in a much 
higher level of engagement by team 
members than without graphical fa-
cilitation. 

2. It enhances the group’s ability to do systems-
level thinking. Some people have an 
innate ability to hold a large number 
of ideas and concepts in their mind 
simultaneously and can “see” the con-
nections and relationships between 
them. And some people, the majority, 
don’t have this ability. By creating a 
visual map of the discussion and dis-
playing it as a work in process for all to 
see, all meeting participants can share 
a higher level of thinking and under-
standing. Often, it enables the group 
to do systems-level thinking, which 
tends to lead to better ideas and solu-
tions.

3. It captures a “group memory” or history of 
what has been discussed in the meeting 
so far. This comes in handy when a 
senior-level executive comes into a 
meeting late - which would normally 
threatens to derail the group’s mo-
mentum. The visual map radically 
speeds up the process of getting this 
late-comer up to speed on what has 
transpired in the meeting [7].

C. MIND MAPPING
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Mistakes to avoid with mind 
mapping [6]

A poorly-designed visual map can take 
an open-minded, left-brained person and 
completely turn them off  to the idea of 
representing information and ideas visu-
ally. To help ensure that your mind maps 
don’t fall into this category, here are mis-
takes you should avoid when using mind 
mapping to produce visual maps:

1. Don’t include too much detail in your mind 
maps. It’s too easy to create topics 
with unnecessary amounts of detail, 
which tends to create visual “clutter” 
and may be confusing to others, if you 
share your maps with them.

2. Don’t be arbitrary in your use of color, shapes, 
line styles and other visual elements of your 
map. Each of these can help to convey 
additional meaning or context, if used 
consistently and systematically. Used 
arbitrarily, they can cause confusion.

3. Avoid using too much text in your topics. Use 
specifi c keywords to draw your audi-
ence into the fl ow of your map. Keep 
your topic names short - 1 to 3 words 
maximum.

4. Avoid over-use of visual mapping. Like any-
thing, it’s possible to take your mind 
mapping to its logical extreme, even 
using it to create your shopping list.

5. Don’t create one huge map with everything in 
it, because it will quickly become unmanage-
able. Instead, leverage your program’s 
ability to create sub-maps – multiple 
linked maps, each of which are easier 
to understand and manipulate.

6. Don’t just create text-based mind maps. To 
get the biggest benefi t out of visual 
mapping, be sure to include images 
in your maps, which will help them to 
appeal to both sides of your brain.

7. Avoid “map shock.” An audience can be 
overwhelmed when viewing a com-
plex visual map, and can experience 
“map shock.” Consider presenting in-
formation in both mapped and linear 
formats to avoid overwhelming your 
audience.

8. Avoid the conventional wisdom that mapping 
is simply about inspiration and creativity. It’s 
actually so much more. It’s a powerful 
tool for managing information over-
load, developing and implementing 
projects, making better decisions and 
has many other business benefi ts! [6].

4. Case Studies

Case study 1.

The vice president of a light bulb company 
wanted to increase sales. He wrote “light 
bulbs” in the middle of a page and con-
nected it with a process, “Lighting” and 
a system, “4.000 distributors”. He wrote 
down what came to mind, drew bubbles, 
and made connections.

The key concepts featured on his initial 
map were:

1. Attributes of light bulbs: lifespan, lighting, 
colours, and decoration

2. Markets: industrial, institutional, and retail

3. 4.000 distributors to reach his present mar-
kets

4. Energy management to conserve costs

5. “Decoration management”, to enhance light-
ing quality [2].

The map became increasingly complex as 
he worked on it o ver time and prompted 
him to think about his business in various 
new ways. The bubble that produced the 
fi nal idea was the one containing “energy 
management”.

        He created an energy man-
agement division, which bypassed the 
distributors and focused on industrial 
and institutional markets, allowing cli-
ents to cut energy costs. As a conse-
quence, the company closed massive 
orders for light bulbs. He put it this way: 
“The map led to a cascade of ideas that 
motivated us to act and create a whole 
new division”.

The idea

B. MIND MAPPING
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The idea

Case study 2.

An entrepreneur looking for new products 
mapped out various ideas. The map re-
minded him of analysis, which reminded 
him of psychotherapy, which reminded 
him of Sigmund Freud. He wrote “Sigmund 
Freud” and drew a bubble around it. The 
bubble reminded him of a pillow, and that 
association inspired his idea.

      He’s manufacturing a pillow       He’s manufacturing a pillow       He’s manufacturing a pillow The idea      He’s manufacturing a pillow The idea

with Freud’s picture on it, and marketing 
it as a tool for do-it-yourself analysis.
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6. Glossary

Cognitive maps, mental maps, mind maps, 
cognitive models, or mental models are 
a type of mental processing (cognition) 
composed of a series of psychological 
transformations by which an individual can 
acquire, code, store, recall and decode in-
formation about the relative locations and 
attributes of phenomena in their everyday 
or metaphorical spatial environment.

Semantics – studies the practical use of signs 
by agents or communities of interpretation 
within particular circumstances and 
contexts. By the usual convention that 
calls a study or a theory by the name of 
its subject matter, semantics may also 
denote the theoretical study of meaning in 
systems of signs.

Semantic network is often used as a form of Semantic network is often used as a form of Semantic network
knowledge representation. It is a directed 
graph consisting of vertices, which repre-
sent concepts and edges, which represent 
semantic relations between the concepts.

7. Keywords

creativity technique

Tony Buzan

mind map

mind mapping

visual thinking

visual links

problem solving

visual map

Question 1: 

How many characteristics does 
the mind map have?

Question 2: 

During mind mapping activity 
it is important: 

Tick

to follow strict procedure.

to use free-fl oating impressions

to include as much details as 
possible

           Answer: to follow strict 
procedure.

Question 3: 

What are synonyms of mind 
mapping?

8. Questions
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D. CIrcle of Opportunity

The Circle of Opportunity is a creativity teaching and problem solving activity, The Circle of Opportunity is a creativity teaching and problem solving activity, 
created by Michael Michalko (1991) [2]. Circle of Opportunity is a Morphological created by Michael Michalko (1991) [2]. Circle of Opportunity is a Morphological 
Forced Connections technique [3]. It is based on the random combination of prob-
lem attributes [2].

The technique may be used in a variety of activities and in various groups. It is 
meant to be used by all individuals in all age groups and communities. Starting 
with pupils at schools or even kinder gardens where the Circle of Opportunity ex-
ercise could be a creativity teaching activity and continuing with management at 
all levels in companies where the exercise is used as a problem-solving activity. The 
Circle of Opportunity is easily understandable and implemented. 

Landing a plane is a delicate, dangerous operation requiring exact timing, so air 
traffi  c controllers land only one or two airplanes at a time. If traffi  c is heavy, inbound 
fl ight “stack up” above the airport, waiting for clearance. Getting ideas can be deli-
cate as well. Circle of Opportunity randomly isolates one or two attributes of your 
challenge for comprehensive consideration – all the other attributes stay “stacked 
up”, allowing you to comprehend or “land” a new idea.

If you concentrate long enough on one fi gure, the circles will begin to appear 
hexagonal. Prolonged viewing also causes triangular, hexagonal, and rhomboid 
groupings of the circles to emerge.

By using selective concentration, you allow your brain to process the circles into a 
variety of new and diff erent shapes, assigning them new meanings.

Concentrated study of one or two randomly selected attributes will allow your 
brain to process existing information into new relationships and meanings, which 
leads to original ideas and insights [1].

The objectives of Circle of Opportunity activity are:

- to help participants generate as many creative ideas as possible,
- to help participants learn how to use the activities to generate ideas [2].

1. What is Circle of Opportunity?
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2. How it is implemented?

The Circle of Opportunity activity is imple-
mented in small groups of four to seven 
people. Each group should have a set of 
die, markers, two fl ip charts, and masking 
tape for posting fl ip-chart sheets. Each 
participant should have one sheet each of 
three diff erent colours of sticking dots and 
one pad of 4x6 Post-it® Notes. The activity 
takes approximately 30 minutes [2].

The process is 

1. State the Challenge [3]. Instruct the 
groups to write down their challenge 
statement on a fl ip chart [2].

2. Draw a circle and number it like a 
clock (number 1 through 12) [1, 3]. 
Have the groups draw a circle on a 
fl ip chart about 50-60 centimetres in 
diameter, and number it like a clock, 
placing the numbers inside the circle 
[2].

3. Select any 12 attributes [1, 3]. Tell the 
groups to generate a list of twelve 
attributes that are either related or 
unrelated to their problem. Related 
attributes would describe major prob-
lem features. For instance, an airline 
promotional campaign might include 
such attributes as people, costs, travel, 
and airports. Unrelated attributes are 
common to many problems. Exam-
ples include substance, structure, 
colour, shape, texture, sound, and 
politics. Tell the groups to write each 
attribute next to one of the numbers 
[2].

4. Throw a pair of dice (or one die) to se-
lect the fi rst attribute to focus on [1].

5. Throw a pair of dice to select the sec-
ond attribute [1, 3].

6. Consider the attributes, both separate-
ly, and combined, to fi nd an association 
between the two attributes [3]. Free-as-
sociate about the individual attributes 
and the combination. Free-associating 
is a great way to release creative en-
ergy. Start with your fi rst idea about 
the attribute and keep making con-
nections until you trigger an idea or 
the beginning of a line of speculation. 
Free-associating should feel like driving 
a car around a long, gentle curve until 
you arrive at something worthwhile. In 
the fi gure below, the attribute “yellow” 
spreads into a number of associations.

The spread of association resembles 
what happens when you drop a stone 
into a pool of still water. The magnitude 
of the disturbance depends upon the 
size of the stone and the amount of 
time elapsed since the rock entered the 
water. The spread of associations de-
pends upon the strength of the initial 
attribute and the amount of time that 
has passed since you did the exercise. 
When the links are strong, the associa-
tions will spread far and fast; when the 
links are weak, the spread will be slow 
and restricted.

Write down the associations as they 
occur.

7. Search for a link between your associa-
tion and your challenge. Ask yourself:

ü What associations can I make?

ü What do the associations remind 
me of?

ü What analogies can I make from 
the associations?

ü What are the relationships be-
tween the associations and the 
challenge?

ü Any new insights? [1]

D. CIRCLE OF OPPORTUNITY
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D. CIRCLE OF OPPORTUNITY

3. What are the success factors?

Circle of Opportunity is an excellent exercise to use after a break or at the end of the day 
when people start getting tired. Its drawing requirements, visual elements, and throw-
ing dice can help provide some needed energy – especially if group members take turns 
drawing or throwing the dice [2].

The Circle leads you to explore associations and links that would not ordinarily be brought 
to bear on your challenge. It increases your probability of perceiving the challenge in a 
new way. Like mangrove trees that make their own soil, you make new ideas from within 
a closed circle of common attributes [1].

The technique follows the standard brainstorming formula but introduces association, or 
relationships, which are important aspects of lateral thinking [4].

For the exercise to be successful it is crucial to state the challenge clearly to all participants. 
The attributes have also to be selected very carefully in order not to miss important ones.

By throwing a dice it means you will not give weight and time to ideas you have already 
thought of, or the most obvious ones. You need to be open to any combination of the vari-
ous issues. If the relationship seems strange and unfruitful, better still, as the best ideas 
usually arise from the most unlikely combinations.

An advantage of achieving a quota of issues or ideas means that you will have to stretch 
your creativity to include issues you would not normally have ever thought of. These, 
when combined with better understood topics, are ripe for fruitful opportunities [4].
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The idea
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6. Glossary

Free-associating – contains elements of sev-
eral other idea-generating techniques and 
depends on a mental ‘stream of conscious-
ness’ and network of associations of which 
there are two: 

Serial association, start with a trigger, you 
record the fl ow of ideas that come to mind, 
each idea triggering the next, ultimately 
reaching a potentially useful one. 

Centred association, (which is close to clas-
sical brainstorming) prompts you to gener-
ate multiple associations to the original 
trigger so that you ‘delve’ into a particular 
area of associations.

Morphological Forced Connections – the general 
use of a matrix in Creativity and Innova-
tion is often known as a “Morphological” 
method.

7. Keywords

creativity technique

creativity

circle of opportunity

Michael Michalko

problem solving

creativity tool

D. CIRCLE OF OPPORTUNITY

An advertising company wanted to create a 
novel promotional campaign for an airline. 
They drew up this Circle of Opportunity:

The creative director threw the dice and 
got 4 (green) for the fi rst attribute and 9 
(mobile) for the second. She free-associ-
ated the following thoughts: green lawns, 
green eyes, green emeralds, travel, tour-
ists, in transit, green “fl ash” at sunset in the 
Florida Keys, peas, green islands in the sun, 
money, green apples, and several others.
She combined green eyes, travel, and tour-
ists to produce the idea for the campaign.

         People with green eyes get          People with green eyes get          People with green eyes get The idea         People with green eyes get The idea

50 percent off  their fare on vacation 
fl ights to the Caribbean. The airline, 
hoping there aren’t that many green-
eyed people, off ers the eye-catching 
promotional for one year.

4. Case Studie
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Question 1: 

What are the objectives of 
Circle of Opportunity activity?

Question 2: 
Answer true if the statement is 
correct or false if the statement 
is incorrect:

True False

This technique can 
only be implemented only be implemented 
This technique can 
only be implemented 
This technique can 

by a group of people
only be implemented 
by a group of people
only be implemented 

Circle of Opportunity 
is a problem solving 
Circle of Opportunity 
is a problem solving 
Circle of Opportunity 

technique
is a problem solving 
technique
is a problem solving 

 Answer: A:true
B:false

Question 3: 

Describe the implementation 
procedure of the technique in 
brief.

8. Questions

Question 4: 

Which of the statements below 
addresses the objectives of the 
Circle of Opportunity technique

Tick

to help participants to fi nd the only 
solution for a problem in subject 

to help participants generate as 
many creative ideas as possible

to help pupils in their homework

           Answer: 

to help partici-
pants gener-
ate as many 
creative ideas 
as possible

D. CIRCLE OF OPPORTUNITY
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E. Rich Pictures

Rich pictures were particularly developed as part of Peter Checkland’s Soft Systems  were particularly developed as part of Peter Checkland’s Soft Systems 
Methodology for gathering information about a complex situation [1]. The idea of Methodology for gathering information about a complex situation [1]. The idea of 
using drawings and pictures to think about issues is common to several problem using drawings and pictures to think about issues is common to several problem 
solving or creative thinking methods (including therapy) because our intuitive con-
sciousness communicates more easily in impressions and symbols than in words. 
Drawings can both evoke and record insight into a situation [2]. Rich pictures are 
drawn at the pre-analysis stage, before you know clearly which parts of the situation 
should best be regarded as process and which as structure. 

Rich Pictures can help to identify open loops or redundant checking at an early 
stage, whereby major issues will show up relatively easily [3]. It is a widely used 
technique for better understanding the cultural and political context of organisa-
tions in management consulting or in computer software development [4]. This 
approach is considered to be a paradigm breaking technique that could help par-
ticipants to develop fantasies that may help them to generate novel ideas. These 
kinds of techniques use unrelated stimuli and forced association so as to encourage 
and facilitate creative management thinking and innovation. They also help partici-
pants to use all their senses and to express themselves using other modes of com-
munication such as drawing, dreaming and role-playing [6], [7]. Below follows an 
example of a rich picture that was utilised during a telephone helpline situation.

1. What is the Rich Pictures Technique?

TECHNIQUES

Figure 01: Part of a rich picture of a telephone helpline situation [2]
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Rich pictures (situation summaries) are 
used to depict complicated situations. 
They are an attempt to encapsulate the 
real situation through a no- holds-barred, 
cartoon representation of all the ideas cov-
ered already, layout, connections, relation-
ships, infl uences, cause-and-eff ect, and so 
on. In addition to these objective notions, 
rich pictures should depict subjective ele-
ments such as character and characteris-
tics, points of view and prejudices, spirit 
and human nature. If you are working with 
a client you should try to draw these no-
tions from the actors themselves, at least 
initially, rather than focusing on your own 
interpretation of the situation [2].

It is a very useful technique, which could 
actually make work enjoyable. This tech-
nique primarily focuses on: [5].

- Providing help to answer the question 
of “who” owns this problem. Who is 
accountable for it? An individual, or 
is it shared? Once people know this, 
their responsibility is clearer. They may 
be there to generate ideas. You, as the 
owner, may have the casting vote on 
disagreements, since you have to go 
away and do something. 

- Making people think of diff erent solu-
tions to a problem. 

2. How to implement 
the Rich Pictures 
technique within an 
organisation?[6], [8]

This is an approach that can help partici-
pants look at problems from a totally dif-
ferent perspective and it can change the 
patterns of thinking within the group. Rich 
pictures can be used as follows:

- The group members are asked to 
write and develop a brief statement
of the problem on a fl ip chart

- The facilitator than asks each individu-
al to draw two pictures. The pictures 
may be metaphors for the situation, 
for instance a vehicle or an animal. 
The fi rst drawing should be a picture 
of how the participant would like to 
see the situation in the future. The 

second picture should be a drawing of 
how the participant sees the present
situation

- Each participant is asked to describe 
the picture of the present fi rst. Not 
only should he or she describe the 
picture but also the properties of the 
objects drawn and why they were 
drawn that way. Next, the individual 
should describe the picture of the 
future, again including the properties 
and the relationships of the objects

- From the descriptions given by the 
participants new ideas can then be 
generated. 

The technique enables a group to see what 
each member’s perception of the problem 
is and what he or she would like in the 
future. Such a picture can very eff ectively 
show a vast amount of information, such 
as patterns, relationships and properties. It 
can easily be shared with the other group 
members and they can all see the problem 
in its entirety at a single glance. 

The technique can draw out a lot of infor-
mation that would not necessarily have 
been revealed using more conventional 
techniques. In addition, the participants 
can see instantaneously the diff erences 
between the picture of the future and 
the picture of the present. The stimuli de-
veloped from these pictures can then be 
linked back to the problem [9].

Figure 02: Rich Pictures as Paradigm Breaking Technique.
Source: McFadzean (1999)

If the group ‘doesn’t know where to 
begin’, then the following sequence may 
help them to get started [2]:

E. RICH PICTURES
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- First look for the elements of struc-
ture in the situation (these are the 
parts of the situation that change 
relatively slowly over time and are rel-
atively stable, the people, the set-ups, 
the command hierarchy, perhaps);

- Next look for elements of process 
within the situation (these are the 
things that are in a state of change: 
the activities that are going on);

- Then look for the ways in which the 
structure and the processes inter-
act. Doing this will give you an idea 
of the climate of the situation. That is, 
the ways in which the structure and 
the processes relate to each other.

3. What are the success 
factors when applying 
the Rich Pictures 
Technique? [10], [2]

Below is a list of factorsBelow is a list of factorsBelow is a list of  that will play a deter-
mining role in the successful implementa-
tion of the rich pictures technique:

- An issue of crucial importance is the 
fact that the group needs to be per-
suaded of the technique’s eff ective-
ness before participating, because 
many people feel inhibited and em-
barrassed about their poor drawing 
skills. 

- The facilitator needs to convince the 
group that pictures do not have to 
be works of art as long as they make 
sense to their creators and can easily 
be described to the group. 

- The facilitator needs to be skilled at 
teasing information out of the partici-
pants as they describe their pictures. 
There are times when participants 
leave out information because the 
facilitator has failed to ask the correct 
questions.

- To help interpret a situation, choose 
symbols, scenes or images that rep-
resent the situation. Use as many 
colours as necessary and draw the 
symbols on a large piece of paper. Try 

not to get too carried away with the 
fun and challenge to your ingenuity in 
fi nding pictorial symbols.

- Avoid too much writing, either as 
commentary or as ‘word bubbles’ 
coming from people’s mouths (but a 
brief summary can help explain the 
diagram to other people). Only fall 
back on words where ideas fail you 
for a sketch that encapsulates your 
meaning.

- The group should not seek to impose 
any style or structure on your picture. 
Place the elements on their sheet 
wherever their instinct prompts. At 
a later stage they may fi nd that the 
placement itself has a message for 
them.

- Avoid thinking in systems terms. That is, 
using ideas like: ‘Well, the situation is 
made up of a marketing system and a 
production system and a quality con-
trol system’. There are two reasons for 
this. The fi rst is that the word ‘system’ 
implies organized interconnections 
and it may be precisely the absence of 
such organized interconnectedness 
that lies at the heart of the matter: 
therefore, by assuming its existence 
(by the use of the word system) the 
group may be missing the point. Note, 
however, that this does not mean that 
there won’t be some sort of link or 
connection between the graphics, as 
mentioned above. The second reason 
is that doing so will channel them 
down a particular line of thought, 
namely the search for ways of making 
these systems more effi  cient.

- Make sure that the picture includes, 
not only the factual data about the 
situation, but also the subjective in-
formation.

- Look at the social roles that are re-
garded within the situation as mean-
ingful by those involved, and look 
at the kinds of behaviour expected 
from people in those roles. Whenever 
confl icts appear, they should be indi-
cated.

- Finally, include yourself in the 
picture. Make sure that your roles 

E. RICH PICTURES
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and relationships in the situation are 
clear. Remember that you are not an 
objective observer, but someone with 
a set of values, beliefs and norms that 
colour your perceptions.

4. Case study: 
Developing an 
Enterprise model 
using the Rich Pictures 
Technique

The following case studies illustrate the 
use of rich pictures. 

Case Study 1: GP Medical Prac-
tice [6]

A GP medical practice wanted to improve 
the way in which appointments were ar-
ranged. Telephone lines were jammed for 
up to two hours every morning with peo-
ple wanting to arrange appointments and 
queues of callers making appointments in 
person took up a lot of administrative time 
in creating appointments each day as well. 
A creative problem-solving facilitator was 
employed to help come up with ideas on 
how to alleviate the problem. She asked 
the GPs to draw up a picture of a city cen-
tre that depicted what they thought of the 
present situation within the GP practice. 
The facilitator then asked them to draw 
a picture of a city centre illustrating what 
they would see as the ideal practice. The 
fi rst pictures showed a city centre cluttered 
with vehicles and pedestrians causing traf-
fi c jams and angry and frustrated people. 
These pictures represented a GP practice 
that lacked effi  cient modern communica-
tion channels with its patients.

The pictures depicting the ideal situation, 
however, showed a city centre with pedes-
trian zones and well laid-out broad roads 
and pavements, permitting rapid transit 
from one area to the next, either by foot or 
by using modern trams. In addition, it had 
subways, flyovers, an underground railway 
and even moving pavements in shopping 
malls and other heavily used areas. It was 
well served with road signs pointing the 
way to pedestrians and motorised travel-
lers. The exercise took only a few minutes 
to complete and showed the GPs what 

they thought of the communication sys-
tems of the practice and how they would 
like it to change using modern technology. 
The drawings refl ected the extent of the 
problem to everybody present very quickly 
and suggestions such as using state-of-
the-art communication technology – such 
as appointments by email or SMS texting 
through an automated intelligent Natural 
Language Processing interface were put 
forward. In this way it was anticipated that 
people who had access to the new tech-
nology would opt to use it thereby reduc-
ing congestion and allowing those who 
did not have such access to use the older 
conventional methods with less hassle.

Case Study 2: Accounting depart-
ment in a Health Trust Hospital 
[10]

An accounting department in a British 
Health Trust hospital wanted to develop 
a new strategic plan. A facilitator asked 
seven people from the department to 
draw cars that depicted what they thought 
of the present situation within the depart-
ment. The facilitator then asked them to 
draw cars depicting what they would see 
as the ideal department. The fi rst pictures 
showed small, dilapidated vehicles that 
lacked drivers and had very few occupants. 
These pictures represented a depart-
ment that lacked leadership and focus. 
The pictures depicting the ideal situation, 
however, showed cars that were sleek, fast, 
had chauff eurs and a number of occupants 
(representing customers). There were also 
signs on the roadway pointing the car in an 
appropriate direction. The exercise took 15 
minutes and showed the managers what 
everybody thought of the department and 
how they would like it to change. In other 
words, the drawings showed the extent 
of the problem to everybody who was 
present very quickly.

E. RICH PICTURES
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6. Glossary

Facilitator: “A facilitator is someone who skil-
fully helps a group of people understand 
their common objectives and assists them 
to plan to achieve them without taking a 
particular position in the discussion. The 
facilitator will try to assist the group in 
achieving a consensus on any disagree-
ments that pre-exist or emerge in the 
meeting so that it has a strong basis for 
future action”. 

Stimuli [11]: “Stimuli are events in the en-
vironment that infl uence behaviour. A 
single stimulus can serve many diff erent 
functions”.

7. Keywords

Paradigm breaking technique
Novel ideas
Flip Chart
Fantasy
Creativity
Drawings

Question 1: 
Describe briefly the sequence 
which is followed for Rich 
Pictures technique within a 
group. 

Question 2: 

Define the notion of “Rich 
Pictures”

8. Questions
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Question 3: 

Rich pictures have to be: 

Tick

Detailed works of art

Easy to understand

Filled with as many text balloons Filled with as many text balloons 
as possible

           Answer: 

Easy to 
understand

Question 4: 
The picture drawn should 
include: 

Tick

Factual data about the situation Factual data about the situation 
only

Subjective information, only

Both

           Answer: Both

E. RICH PICTURES
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F. Brainstorming

Brainstorming is “a conference technique for solving specifi c problems, amassing Brainstorming is “a conference technique for solving specifi c problems, amassing 
information, stimulating creative thinking, developing new ideas, etc., by unre-information, stimulating creative thinking, developing new ideas, etc., by unre-
strained and spontaneous participation in discussion” [1]. It is designed to generate strained and spontaneous participation in discussion” [1]. It is designed to generate 
a large number of ideas on a specifi c issue or an identifi ed problem.  For example 
“Argus Camera used brainstorming to develop methods of economizing on pur-
chasing.  The managers conducted three idea-generation sessions and produced a 
number of practical ideas that could yield savings of $46,000 per year” [2]. 

Brainstorming is a group creativity technique.  It was developed in the late 1930s by 
Alex Faichney Osborn, and described in his book “Applied Imagination: principles 
and procedures of creative problem solving” [3]. It works best with a group of fi ve 
to ten people from similar levels within the organisation, with a range of experi-
ence of the issue in question [3]. It helps the process if the environment where the 
brainstorming occurs is comfortable and uninterrupted.  Group brainstorming can 
be benefi cial in that many ideas can be generated in a short time and it requires 
few material resources.  It can be used by any group of people and is democratic in 
that it allows all members of the group to exercise their creativity and to contribute 
from their experience [4]. It also can be useful in helping a group to move outside 
their established patterns of thinking [5]. 

The brainstorming process must be well managed by an experienced and sensitive 
facilitator [4]. They must ensure that social inhibitions e.g. fear of criticism or judge-
ment by peers, do not impede the process and stifl e the creativity and / or con-
tribution of group members [7]. Other inhibitors which limit the eff ectiveness of 
group brainstorming activities include production blocking and social loafi ng [3]. 
The eff ectiveness of group brainstorming can also be limited by what is described 
as “the free rider eff ect” [3]. The success rate of brainstorming can be improved by 
using techniques which limit some of these inhibitors (see Additional Brainstorm-
ing Techniques).

1. What is Brainstorming?

TECHNIQUES
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2. How is it implemented?

Four Rules of Brainstorming [3]

Osborn outlined four basic rules in brain-
storming which help to reduce the so-
cial inhibitions that can occur in groups 
through fear of judgement by peers and 
which can detract from the generation of 
creative and / or radical ideas. 

1. Don’t criticise – the objective is 
to create a supportive atmosphere 
where no ideas, no matter how unu-
sual, are withheld due to fear of criti-
cism.

2. Welcome unusual ideas – unu-
sual ideas can serve to open up new 
ways of looking at or thinking about 
the problem which may help to gen-
erate better solutions.

3. Achieve quantity - the greater 
the number of ideas that are pro-
duced, the more likelihood of produc-
ing a good and eff ective solution to 
the problem

4. Combine and improve ideas – a 
number of good ideas can sometimes 
be combined to form a single very 
good idea

The Brainstorming Process

• Defi ne the problem clearly to ensure you 
arrive at a relevant and successful 
solution.  The problem should be 
phrased as a question.  It should be 
concise and to the point without any 
extra unnecessary information e.g. 
how can we promote our new prod-
uct more eff ectively, or what content 
should we include on our website?  If 
the problem is too big it should be di-
vided into smaller, more manageable 
questions [7]. 

• Nominate a facilitator to manage the 
process.  The facilitator needs to be 
aware of the behaviours and issues 
that detract from the eff ectiveness 
of brainstorming e.g. fear of criticism, 
production blocking etc. and should 

be able to manage the process sen-
sitively to ensure that all participants 
can be productive.  A good facilitator 
will be sensitive, with an ability to 
make all participants feel at ease and 
ensure they get a chance to partici-
pate fully and equally, within the time 
scale allotted.

• Select participants to include relevant 
people dealing with the problem as 
well as guests from outside that fi eld 
who have an understanding of the is-
sue.  They should be informed about 
both selection criteria and the issue to 
be debated before the session begins.  
At the beginning of the session divide 
the participants into groups.  Groups 
of eight to ten are generally more ef-
fective than larger groups.  Nominate 
a note taker to collate the ideas [6][7]. 

• Set a time-limit e.g. 15 - 25 minutes.  
Larger groups may need longer to 
ensure everyone has a chance to 
contribute.  Alternatively, give an idea 
limit e.g. 30 ideas [6]. 

• Manage the Session - the facilitator starts 
the session by presenting the problem 
and asking for ideas.  If there is any 
initial reluctance, the facilitator can 
start the process by suggesting one or 
two ideas.  Every participant presents 
their ideas and the note taker collates 
them, either on a fl ip chart or a screen.  
The note taker may number the ideas, 
so that the chairperson can use the 
number to encourage quantitive idea 
generation e.g. “we have 44 ideas 
now, let’s get it to 50” [7].  

• Final Discussion – when the time is up 
the facilitator chairs a discussion on 
the ideas generated.  Similar ideas are 
linked or combined where appropri-
ate.  Duplicate ideas and unworkable 
ideas are removed.  The remaining 
ideas may then be discussed and 
ranked according to agreed criteria 
e.g. resources required, potential out-
come etc [7]. 

F. BRAINSTORMING
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Figure 01: Sample procedure for a brainstorming session

Additional Brainstorming Techniques

Brainwriting is creativity technique which 
facilitates participation by all members 
of the group.  Rather than outlining their 
ideas verbally, participants write their 
ideas down.  These are collected and 
shared with the group by the facilitator.  It 
can be helpful in situations where a new 
group has been set up, or where there are 
participants who are reticent about speak-
ing in public, as everyone gets a chance to 
participate at their own rate.  It can also 
be easier to set up because the facilitator 
doesn’t need to be as skilled as for a brain-
storming session [2]. 

Nominal Group Technique is a form of Brainwrit-
ing which was developed by Delbecq and 
Vande Ven [8]. Participants are divided into 
small groups and asked to write down their 
ideas anonymously.  The note taker collects 
the ideas which are then recorded and vot-
ed on anonymously by the larger group.  
Sometimes the top ranked ideas may be 
sent back to the group or to sub-groups 
for further brainstorming.  The advantage 
to this process is that the anonymity allows 
the entire group to participate on an equal 
basis and distractions are avoided.  The dis-
advantages include the lack of opportunity 
during the process for cross-fertilization 
and convergence of ideas [8]. 

Electronic brainstorming – this is a compu-
terised version of brainstorming and can 
be carried out using email. The facilitator 
sends the question out to group members 

and they contribute independently by 
sending their ideas directly back to the 
facilitator. A list of ideas is compiled and 
circulated for further feedback. Electronic 
brainstorming may reduce some of the 
problems associated with standard brain-
storming e.g. production blocking [7]. 

Team Idea Mapping Method – The process 
begins with a well-defi ned topic. Each par-
ticipant creates an individual brainstorm 
around the topic. All the ideas are then 
merged into one large idea map.  During 
this consolidation phase the participants 
may discover a common understanding 
of the issues as they share the meanings 
behind their ideas. As the sharing takes 
place, new ideas may arise by the associa-
tion. Those ideas are added to the map as 
well. Then ideas are generated on both 
individual and group levels. Once all the 
ideas are captured, the group can prioritise 
and / or take action [7]. 

Advanced brainstorming follows the clas-
sical rules, but is improved upon by using 
specialized techniques and tools [9]. The 
modern tools and techniques used in ad-
vanced brainstorming include: 

• Brainstorming software tools

• Creative thinking techniques e.g. ran-
dom word technique, random picture 
technique, False Rules technique, 
scamper method, analogies, role play

• Brainsketching, attribute writing, sto-
ryboarding
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3. What are the Success 
Factors in Brainstorming? 

It is helpful if the group takes part in a 
short relaxation and / or creativity exercise 
before the brainstorming process begins.  
This can help to break the ice and help 
participants relax with each other from the 
beginning [6]. 

Social inhibitions can occur during brain-
storming sessions which can seriously 
impede the creativity of the group.  These 
include fear of ridicule, fear of judgement, 
production blocking, social loafi ng, dis-
traction, etc.  In order to avoid this it is vital 
that the facilitator ensures that every par-
ticipant understands the four basic rules of 
brainstorming.  In addition:

• No discussion on individual ideas 
should take place during brainstorm-
ing as this will distract from the proc-
ess of generating ideas

• Attendance of managers and superi-
ors should be discouraged to ensure 
creativity and the production of unu-
sual ideas is not inhibited.  

• Encourage drawing, and the use of 
symbols and colour to encourage 
creativity

• End sessions with discussion on the 
implementation of successful ideas

It is important that the essence of each par-
ticipant’s idea is understood and conveyed 
to the group.  The idea collector should 
make an eff ort to ensure that the way they 
have written down the idea refl ects the 
meaning intended by the participant.  To 
facilitate full participation in the fi nal dis-
cussion it is suggested to collate the ideas 
on a fl ipchart or screen. 

4. How did GLANBIA plc 
use Brainstorming? 

INNOVATIVE PRODUCT 
DEVELOPMENT - AVONMORE 
FLAVOURED MILK - GLANBIA 

PLC [10]

Glanbia is a leading international dairy 
foods and nutritional ingredients Group, 
headquartered in Ireland.  This case study 
outlines the development of the Avonmore 
Flavoured Milk range which was launched 
in late 2004. To the consumer it was a 
diff erent and welcome new nutritious 
beverage. To the Consumer Foods Division 
at Glanbia it was the culmination of a 
process of new product development that 
had begun in 2003.

Standing still in business is eff ectively the 
same as going backwards. In 2003, Glanbia 
was the undoubted leader in the Irish Milk 
market but that market was stagnant and 
on the verge of decline.  Glanbia’s challenge 
was to grow both the total milk market and 
to identify new product opportunities 
within the market. In 2003, a brainstorming 
exercise by the Consumer Foods Division 
of Glanbia noted that milk consumption 
globally in the period 1997 to 2002 was 
static. However, within that market in the 
same period, fl avoured milk was the fastest 
growing milk sector with a growth rate of 
23%. Market research also suggested that 
this growth would continue until at least 
2007. Thus the idea of Glanbia producing 
an Irish fl avoured milk drink was born.

It is one thing having a good idea for a new 
product at a brainstorming session but it 
is quite a diff erent proposition to produce 
that product and to sell it at a profi t in a 
challenging and dynamic market place. To 
ensure the viability of producing fl avoured 
milk for the Irish market Glanbia carried 
out substantial consumer tests.  These 
tests included qualitative focus groups 
where parents’ attitudes to fl avoured milks 
were assessed. Encouraged by the fact 
that 90% of parents surveyed indicated 
that they would be likely to purchase the 
product, initial development costings were 
then estimated and a detailed marketing 
plan was developed and the product was 
launched.
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Six months after the product launch, 
a post launch review was carried out. 
This included examining sales fi gure as 
well as household penetration fi gures. 
It was observed that the new Avonmore 
Flavoured Milks created a whole new 
category ‘in the chill’. Glanbia’s innovation 
was followed after launch by similar ‘me 2’ 
products from its competitors. 
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6. Glossary

Free-Rider Eff ect The Free-Rider Eff ect refers 
to situations where non-vocal participants 
in the brainstorming process receive the 
same reward as those who have actively 
contributed [3]. 

Production Blocking Production blocking 
occurs when something prevents a par-
ticipant from verbalising their ideas as they 
occur e.g. forgetting an idea while waiting 
a turn to speak [3]. 

Social Loafi ng Social loafi ng occurs when 
participants in a group feel unmotivated 
because they think their contributions will 
not be valued [3]. 
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Question 1: 
Describe three situations 
where brainstorming could be 
useful and outline why.

Question 2: 

What are the key success 
factors in brainstorming?

8. Questions

Question 3: 

In brainstorming it is important to

Tick

Produce just one good idea 

Produce many varied ideas

Criticise all ideas

           Answer: 

Produce 
many varied 
ideas

Question 4: 

In the brainstorming process 
the note taker must: 

Tick

Note all ideas accurately

Note only unusual ideas

Rank ideas based on own 
preferences

           Answer: 

Note  all 
ideas 
accurately
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G. Reversal

The reversal procedure provides an easy way to make people view a problem  provides an easy way to make people view a problem 
diff erently [2]. This tool requires an issue, idea or goal to be reversed or stated diff erently [2]. This tool requires an issue, idea or goal to be reversed or stated 
in a negative form in order to gain more ideas of what could be causing a given 
problem. This thinking process allows a team to generate ideas about a problem 
or view a problem in a novel way by reversing assumptions. Assumptions structure 
social reality. When changing assumptions, reality changes. Diff erent assumptions 
produce diff erent consequences.

The procedure aims to:

Identify the less obvious ideas for problem resolution, 
Expand the list of ideas developed during a classical brainstorming session,
Search for additional process or quality improvement opportunities,
Recover from an unproductive brainstorming eff ort,
Further clarify a problem to gain more potential solutions [3].

Benefi ts driven by the reversal technique are focused on the fact that it helps 
participants to escape from their normal way of looking at situations. Reversing 
the order of things is one way of escaping from normal tendencies and thought 
patterns [5]. It enhances the ability to trigger new ideas and “force” people to think 
“outside of the box”. Typically, a group has great fun with this visionary technique. It 
results in vigorous exchanges over the possibility of the reversals. 

It can be used as both an individual and a team technique and it can be used easily 
by both. This method is mostly recommended for problem solving decision making, 
overcoming obstacles and other aspects of dealing with general problems. It is not 
recommended for new product development, as in this case it is not considered 
very eff ective [1]. Other experts agree that assumption reversal is a useful technique for 
any kind of problem solving, but advocate that it is also particularly useful in a new product 
development session, where you seem to be getting all the same ideas and so need to 
spend some time questioning your assumptions. For instance, if someone was to 
design a car, the most basic assumptions would be: It has four wheels, it uses petrol, 
etc. The designer could ask himself about each one of these assumptions [8].

1. What is Reversal?
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It can be used by managers of all levels, personnel, educational trainers and trainees, 
researchers, etc. It is typically used by research, engineering, project management, 
marketing, manufacturing, service/customer, quality metrics and change management 
departments [3].

2. How it is implemented? 

Step1.
State your challenge. The problem is clearly and simply stated to 

all group members and it is recommended that all participants write it down. The 
facilitator could describe the problem in detail and may answer possible questions

Step2.
       List your assumptions and issues relevant to the basic problem. 
Participants could write them down to a fl ipchart

Step3.
Reverse the assumptions  and the direction of the problem statements. 

The reversal doesn’t have to be a direct reversal of any particular problem aspect. 
Participants may change the verb, the goal, or any words in the defi nition. Thus, 
reversal is defi ned broadly as any change in a problem statement. Write down the 
opposite of each one [4].

For example here are some reversals:

If the requirement were to improve the company’s position in a published league table, 
the reversal would be to think “what can we do to make our position in the league table 
worse?” If the problem is how the company can improve the communication within it, then 
the reversal would be “what can we do to make communication fail in our company?” [1]

Step4.
The group uses each reversal as a stimulus for new ideas and records 

all diff erent viewpoints. The facilitator asks the participants to ask themselves how 
each reversal can be accomplished [2], [4].

Practical Example: Suppose you want to start a new restaurant and are having 
diffi  culty coming up with ideas. To initiate ideas, try the following reversals: 

1. List all your assumptions about your subject
Some common assumptions about restaurants are:

A. Restaurants have menus, written, verbal, or implied.
B. Restaurants charge money for food.
C. Restaurants serve food.[4]

2. Reverse each assumption. What is its opposite?
The reverse assumptions could be:

A. Restaurants have no menus of any kind.
B. Restaurants give food away for free.
C. Restaurants do not serve food of any kind. [4]Restaurants do not serve food of any kind. [4]
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3. Ask yourself how to accomplish each reversal. How can we start a 
restaurant that has no menu of any kind and still have a viable business?

A. A restaurant with no menu.
Idea: The chef informs each customer what he bought that day at the meat, fi sh and vegetable mar-
kets. He asks the customer to select items that he or she fi nds appealing and creates a dish with those 
items, specifi cally for that customer.

B. A restaurant that gives away food.
Idea: An outdoor café where customers pay for time instead of food. Use a time stamp and charge by 
the minute. Selected food items and beverages are free or sold at cost.

C. A restaurant that does not serve food.
Idea: Create a restaurant with a unique décor in an exotic environment and rent out the location. 
People bring their own food and beverages (picnic baskets, etc.) and pay a service charge for the 
location. [4]

4. Select one and build it into a realistic idea. In our example, we decided 
to work with the “restaurant with no menu” reversal. We’ll call the restaurant “The 
creative chef”. The chef will create a dish out of the selected ingredients and name the 
dish after the customer. Each customer will receive a computer printout of the recipe 
[4].

3. What are the success factors? (Do’s & Don’ts)

The technique can be  successful if the facilitator and the participants follow the following 
tips:

The facilitator should prepare what is needed such as fl ipcharts, the defi nition and 
clarifi cation of the problem and maybe handouts with the problem statement [2].

The facilitator should make it clear to the participants that assumption reversal is not 
looking for one right answer but a diff erent way of looking into existing information 
[4].

Sometimes assumpti ons seem so basic, so fundamental, that we never think to 
challenge them. But sometimes, many things are taken for granted and we forget 
that assumptions can be challenged [4].

It is recommended that the group consist of four to seven people [2].

The facilitator needs to emphasize that a reversal does not have to be a direct or 
literal change. Changing any aspect of a problem is often all that is required [2].

It is very important for the group to remember not to stop at the reversal of the 
problem, but to use this reversal in order to stimulate new ideas regarding the 
problem.

The facilitator should be aware as to whether the group feels comfortable using 
this kind of technique. If the group feels discomfort then it might show negative 
emotions [7].
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4. Case Study: Thinkertoys: A handbook of creative-
thinking techniques by Michael Michalko, Second 
Edition, Ten Speed Press, 2006, Toronto, pg.47.

First case study: 
Harry Seifert, CEO of Winter Gardens Salads, used reversal to cook up a winning recipe 
for productivity. Instead of giving employees a bonus after the busy times of the year, 
he gives them their bonus before the busiest time of the year. Just before Memorial Day, 
when they have the largest demand for coleslaw and potato salad, Seifert dishes out $50 
to each of his 140 employees to raise their enthusiasm for fi lling all of the holiday orders as 
effi  ciently as possible. Production was raised 50 percent during bonus period [4].

Second case study: 
In the 1990s Microsoft dominated the PC application software market. In the late 1980s 
the leading spreadsheet was Lotus 1-2-3, the leading database dBASE III from Ashton-Tate. 
The leading word processor was WordPerfect and the leading presentation product was 
Harvard Graphics. By the mid-1990s these had all been replaced by Microsoft products- 
Excel, Access, Word and Power Point. Microsoft had an immensely strong market and it 
dominated the distribution, reseller and retail channels. Anyone trying to introduce a 
competing product through the conventional channels would have been turned away. 
But one small company did fi nd a way to bring a new product to market. Netscape ig-
nored the conventional route to market, it gave away its browser, Netscape Navigator, 
over the internet and charged for upgrades and professional versions. 

This fresh approach worked and it became the leader in the browser market. It was as 
though the distribution channels had been Microsoft’s Maginot line and the internet al-
lowed Netscape to outfl ank the defence and reach the market directly. It took a little while 
for Microsoft to realize the threat, but once it did, it reacted quickly. Microsoft made its 
own browser, Internet Explorer, freely available over the internet, then bundled it free with 
the Windows operating system. Netscape lost its leading role in the browser market and 
became an internet portal and open software supplier. 

The lesson is that you should challenge your assumptions [6].
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6. Glossary

Brainstorming session: It is a creativity tech-
nique formalized by Alex Osborne in 1941 
as an eff ort to produce ideas in a group of 
people. Osborne’s idea was to create an 
uninhibiting environment that would en-
courage imaginative thoughts. The usual 
method is to have a small group of people 
discussing a problem. (For more informa-
tion: link to “brainstorming” tool)

Outside of the box: Thinking outside the 
box is a cliché or catchphrase used to 
refer to looking at a problem from a new 
perspective without preconceptions, 
sometimes called a process of lateral 
thought. The catchphrase has become 
widely used in business environments, 
especially by management consultants 
and executive coaches, and has spawned 
a number of advertising slogans. 

7. Keywords

αssumption reversal

reversal

creative

creativity

creativity technique

creativity tool

Question 1: 
What could the “assumption 
reversal” technique be used 
for?

8. Questions
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Question 5: 
Reversing an assumption, 
means:

Tick

You have to make a direct 
reversal of any particular 
problem aspect.

You have to change the verb of 
your challenge. 

Any change in a problem 
statement, which has the eff ect 
of changing the problem’s 
direction.

         
Answer: Any change in a problem 

statement, which has the 
eff ect of changing the 
problem’s direction.

Question 6: 

The facilitator should make it 
clear to the participants that:

Tick

assumption reversal is not look-
ing for one right answer but a 
diff erent way of looking into ex-
isting information

they have to make a special kind 
of reversal

after reversing the assumption of after reversing the assumption of 
the challenge, the technique has 
ended

         
Answer:

assumption reversal is not 
looking for one right an-
swer but a diff erent way 
of looking into existing 
information

Question 2: 

Describe the procedure of the 
technique in brief.

Question 3: 

What do experts advocate 
about the technique’s 
usefulness when it comes to 
new product development?

Question 4: 

State some of the tips for the 
successful implementation of 
assumption reversal.
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H. Fresh View

Some social scientists believe that the more expert you become in your fi eld, the Some social scientists believe that the more expert you become in your fi eld, the 
more diffi  cult it is to create innovative ideas - or even obvious ones. This is because more diffi  cult it is to create innovative ideas - or even obvious ones. This is because 
becoming an expert means you tend to specialize your thinking. Specializing is like 
brushing one tooth. You get to know that tooth extremely well, but you lose the 
rest of them in the process [4]. So this technique uses the ability of so-called outsid-
ers to provide a fresh view on existing problems. 

In this way we can multiply our ideas by multiplying the number and kind of people 
we talk to about our challenge. There are so many things in our world that we take 
for granted, noticing them only when they are brought to our attention. By talking 
to strangers outside your fi eld, you’ll get the kind of creative fi ber you can’t get 
from your breakfast cereal [4].

It is a technique (need of a “stranger’s view”) that can be implemented only by a 
group of two or more people. It can be used by all kinds of enterprises, department 
and employees. It is also a very useful technique for creative units and managers. 

1. What is Fresh View?

An outsider may have a 
totally different interpre-
tation of what the real 
problem is, giving you a 
new view 
on the problem and pos-
sible solutions [1]. 
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2. How it is Implemented?

Step1.
State your problem simply, clearly and in a non-technical format so 

that an outsider will be able to understand it [1].

Step2.
Invite one or more outsiders who have no experience in your fi eld 

of work [1]. Talk to someone who is outside your fi eld and from an entirely diff erent 
background. The more casual the relationship, the more likely he or she will give you 
a unique perspective. If for example, you are looking for ways to increase sales, ask a 
teacher, priest, doctor, bartender for ideas [4]. You might also recommend that they 
think about the problem for a few days [2]. Make a list of these people, discuss your 
challenge and ask for their ideas [4].

A gynecologist developed a new birth control device. He perfected the new design in 
a casual discussion before a dental exam. The dentist came up with the new shape and 
form almost immediately after the gynecologist described his challenge [4].

Step3.
Listen to their ideas [4]. When you discuss their ideas, try to leverage 

them for creative problem-solving, even if some of them seem naïve to you [1]. 
Develop or re-interpret the ideas so that they become workable. You should anticipate 
that the idea may be technically naïve, but nevertheless it may still be creatively 
thought provoking [2].

Step4.
Then reward the outsiders’ input by making them understand how 

valuable their input is and what you did or intend to do with their ideas. This will make 
them feel valued and more open to helping you on another occasion [1].

• Seek out idea-oriented people. Surround yourself with people who love ideas and 
who use them in their business and lives. They will fi re up your imagination. So 
surround yourself with people who are creatively alert [off ering alternative ideas 
and suggestions about everything and anything], have a keen interest in life and are 
excited at being alive, are naïve about your business, have diff erent value systems 
than yours, etc. Make a list of these people, discuss your challenge and ask for their 
ideas [4].

2. What are the success factors?
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• Draw out the creativity in strangers 
you meet casually. Everyone has at 
least one idea that might be useful to 
you [4]. 

• Keep the outsiders broadly “on topic”, 
but at the same time minimize your 
infl uence on the content of what they 
say [2].

• Show that you really value what 
they are saying. This shows that their 
contributions are appreciated.  

• Try to really listen to what outsiders 
say. Most people are ineffi  cient 
listeners. Tests have shown that 
immediately after listening to a ten-
minute oral presentation, the average 
listener has heard, understood and 
retained approximately half of what 
was said.

4. Case Study: 
Thinkertoys: A handbook 
of creative-thinking 
techniques by Michael 
Michalko, Second Edition, 
Ten Speed Press, 2006, 
Toronto, pg.190 

An executive of a major hotel chain was 
conversing casually with his garbage man 
about the motel business when the gar-
bage man said: “If I were you, I would sell 
pizza in my motels. You can’t believe the 
number of pizza boxes we pick up in the 
trash at motels and hotels.” The executive 
installed pizza ovens in his chain with great 
results. Once the garbage man said “pizza”, 
the executive realized that he was missing 
out on a big market [4].
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6. Glossary

Outsider: Someone irrelevant to your fi eld of 
work and from an entirely diff erent work-
ing fi eld.

7. Keywords

creativity

creativity techniques

creativity tools

creative

fresh view

fresh eye

Question 1: 

Describe the implementation 
procedure of “fresh view” 
briefly.

8. Questions
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Question 2: 
Why it is important to listen to 
the ideas of a person from a 
totally different field?

Question 3: 
After listening to the 
outsiders’ ideas you should:

Tick

just let them go 

let them go and afterwards 
inform them about progress in 
your problem

reward them and make them 
understand how valuable their 
input is and what you did or 
intend to do with their ideas

         
Answer:

reward them and make them 
understand how valuable 
their input is and what you 
did or intend to do with their 
ideas

Question 4: 
When inviting strangers to 
help you solve a problem you 
should:

Tick

let them express their ideas 
without informing them about 
your problem

keep the outsiders broadly “on 
topic”, but at the same time 
minimize your infl uence on the 
content of what they say

state your problem in a technical 
format so that they are well 
informed for your challenge

         
Answer:

keep the outsiders broadly 
“on topic”, but at the same 
time minimize your infl u-
ence on the content of 
what they say
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I. Simplex

1. What is Simplex?

Einstein is reputed to have said that if he had one hour to save the world he would 
spend fi fty-fi ve minutes defi ning the problem and fi ve minutes fi nding the solution. 
This is the opposite approach to the staff  in most public and private offi  ces, factories 
and construction sites. The Simplex creative problem solving process is a system de-
veloped by Min Basadur at McMaster University, Ontario which allowstime to be spent 
on fi nding the real problem. It then fi nds a solution and programmes the implemen-
tation. [1]

The Simplex creative problem solving process describes creativity as a continuous cycle
and not as a single straight-line process. [2] Simplex can be understood as a complete 
‘process of creativity’. Basadur described individual, team and organizational creativ-
ity as a dynamic, circular four stage process of continuously fi nding problems, defi n-
ing them, solving them and putting good solutions into practice. [3]

The Simplex process is designed to facilitate an individual, group or organization to 
discover, think through, clarify and defi ne complex, ambiguous or strategic issues by 
placing maximum emphasis on the skills of problem generation and conceptualiza-
tion prior to solutions and implementation. [3]
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2. How it is implemented? 

According to Basadur creativity can be described as a dynamic, circular four stage process 
of continuously fi nding problems (generating), defi ning them (conceptualizing), solving 
them (optimizing) and putting good solutions into practice (implementing). [3]

The process
The Simplex process consists of eight steps which are integrated into the four stages of 
the innovation process as follows:

Generating: problem fi nding (S1) and fact fi nding (S2)
Conceptualising: problem defi nition (S3) and idea fi nding (S4)
Optimising: idea evaluation (S5) and action planning (S6)
Implementing: gaining acceptance (S7) and implementation (S8)

Figure 01: Four stages of the innovation process; Source: [3]

Figure 02: Integration of the eight steps into the four stages of the innovation process; Source: [3]

I. SIMPLEX



TE
C
H

N
IQ

U
ES

111

Three skills are required for participants to use this creative problem solving process eff ectively: divergence – the ability to 
imaginatively list facts, ideas, solutions without evaluation, judgment or criticism, convergence – the skill as an individual and 
as a group to select the most important, insightful facts, ideas or solutions using judgment and evaluation, and the deferral 
of judgment – the ability to consciously separate the two actions. All three skills will be applied in each single stage of the 
Simplex creative problem solving process.

Step1.
problem finding: This step consists of identifying present and future 

problems which require a solution. All problems will be listed and then one problem 
will be selected to be enhanced. 

Step2.
fact finding: The aim of this step is to list a wide range of facts. To establish 

these facts the facilitator asks the participants questions like:
What do you not know about this fuzzy situation and what would you like to know?
Is this a problem to you and if so why?
What have you already tried to overcome this situation?

Step3.
problem definition: This step is to fi nd out the exact problem that needs 

to be solved. The initial fuzzy situation is reformulated as problem statements like 
“How might we …”. Up to ten problem statements should be formulated; the group 
agrees on one statement which will be considered in more detail. In a mapping proc-
ess a problem defi nition map is produced. This part is the most powerful and unique 
to Simplex. Two questions are asked: “Why?” (= to broaden the problem) and “What’s 
stopping?” (= to narrow the problem). By using the two questions a series of related 
problem statements are developed. The answers to the “Why” and “What’s stopping” 
questions must be simple and clear. In a next step they following set of questions will 
be asked “Why else?” and “What else is stopping?” At the end of the mapping process 
the participants agree on one problem statement to take the next step of the Simplex 
process.

Step4.
idea finding: Here the participants generate as many ideas as possible by 

using diff erent creativity tools (like brainstorming, lateral thinking techniques, etc.). 
From this list the team decides on a short list with up to six ideas.

Step5.
evaluation & selection: In this step the participants evaluate and select 

the idea to be the solution for implementation.

Step6.
planning: The sixth step is the planning of the implementation. The 

participants agree on the selection of the stages of the implementation. Each stage 
includes the information of What, How, Who, When and Where.

Step7.
gaining acceptance: Here the participants list the problems that the 

solution will solve, the benefi ts of the solution, their proofs, the objections to the 
solution and how they may be overcome.

Step8.
action: Step eight consists of carrying out the items listed in steps six and 

seven. The process will only be completed when the implementation has been carried 
out and the action accomplished.

Again the most important issue is selected and the 
process moves on to the next steps.
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As soon as the group has implemented 
the selected ideas, the solutions lead to 
new problems and fuzzy situations and the 
process starts again at step one.

3. What are the success 
factors?

Previously we outlined a step-by-step 
guide that needs to be followed when 
implementing a Simplex creative problem 
solving process. Let us now say a few words 
about some key considerations: [4]

Involvement
Successful process improvement demands 
the creative involvement of everyone 
from start to fi nish. Simplex engages par-
ticipants in interactive, effi  cient discussion 
and decision making in team working 
sessions. Participants can be pleasantly  
surprised at their ability to create novel 
solutions, reach consensus and commit to 
concrete implementation plans.

Working on the Right Problems
Collecting and analyzing good data is 
essential and time consuming. Failure to 
do so can lead teams to solve the wrong 
problem. Simplex expands the ability to 
accurately capture, analyze and organize 
information to make reaching the right 
decisions obvious.

Removing Roadblocks to Implementation
Roadblocks to implementation always 
emerge. The Simplex process empow-
ers participants to work through these 
roadblocks and maintain enthusiasm and 
commitment to the solution thus avoiding 
typical excuses for not taking action.

Quantitative Measurement
The fundamental objective of process 
improvement is to achieve measurable 
improvement in quality and effi  ciency. 
The team analyzes historical data to help 
identify the key indicators for benchmark-
ing the impact of the new solutions. Teams 
are able to track progress, spot critical chal-
lenges, create new solutions and imple-
ment results continuously.

Independent Implementation Facilitation
The role of an independent implemen-
tation facilitator, solely focused on the 
project process, is extremely important for 

developing ownership and support from 
the various participants. Being neutral, the 
facilitator is permited to operate outside 
the content, and to focus on ensuring input 
from all the participants, while maintaining 
a high level of objectivity throughout the 
project.

Simplifi cation
The team formulates and agrees on high-
level, simplifi ed process fl ow charts and 
other visual support tools. This helps them 
identify the most important improvement 
challenges, fresh solutions and specifi c 
metrics to document process improve-
ments. Facilitated discussions are jargon 
free and in language all team members 
can understand.

4. Case study

Irish Spring [1]
The presented case study outlines the 
importance of defi ning an exact problem 
description. When Min Basadur was 
working as a production engineer at 
Proctor & Gamble he found products being 
developed that were solving the wrong 
problems.

In one case the R&D department spent 
six months developing a new green 
striped soap that was not required by the 
marketing department. The team had 
been trying to solve the problem “How 
might we make a green striped bar that 
consumers would prefer to Colgate’s Irish 
Spring”. Min Basadur spent a morning with 
the R&D group, and during that time they 
redefi ned the problem as “how might we 
better connote refreshment in appearance, 
shape and colour in a soap bar?” This led to 
a major new product line of a swirled blue 
and white bar called “Coast”. This soap 
was an immediate success and has been 
produced for many years. This story shows 
the importance of defi ning the problem. 

Lay the bags fl at [3]
Another example of broadening the 
problem is a Frito-Lay packaging dilemma. 
An inter-functional team had been formed 
to reduce costs and to accept the challenge 
“How might we reduce packaging 
department costs?”
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The team’s manufacturing members had 
identifi ed a new packaging system which 
saved enormous amounts of time and 
money. The individual bags of potato chips 
were being packaged standing upright in 
larger boxes for delivery to customers. The 
new idea involved laying the bags on their 
sides in the boxes. The sales department 
team members were not at all satisfi ed 
with this solution because on delivery, 
customers like to open each box and count 
the bags before signing the receiving 
documents.

Thus the new idea would result in extra 
time and frustration for the customer and 
slow down the salesperson who would 
make fewer sales calls per day. Obviously, 
an important challenge for sales was “How 
might we continue to make our required 
quota of sales calls per day?”

By working together with the attitude of 
achieving full satisfaction for both sides, 
and by following the discipline of the 
Simplex creative process, a new problem 
defi nition was identifi ed. “How might we 
lay the bags fl at yet still allow the customer 
to quickly know how many bags are inside 
the box?” Several solutions immediately 
became evident, including providing 
each customer with a weigh scale so 
that opening the box and counting was 
unnecessary. Rather than argue and 
disagree over solutions which appear 
to confl ict because they address two 
diff erent challenges, the creative process 
resulted in a new expanded challenge that 
encompassed both original challenges. 
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6. Glossary

Convergence: the skill as individuals and 
as a group to select the most important, 
insightful facts, ideas or solutions using 
judgment and evaluation.

Deferral of judgment: the ability to conscious-
ly separate the two actions of convergence 
and divergence.

Divergence: the ability to imaginatively list 
facts, idea and solutions without evalua-
tion, judgment or criticism.

Out-of-the-box thinking: thinking that moves 
away in diverging directions so as to in-
volve a variety of aspects and which some-
times leads to novel ideas and solutions; 
associated with creativity.

7. Keywords

creative problem solving process divergence 

convergence 

out of the box thinking

confl ict management 

creativity as a continuous cycle
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Question 1: 

How many stages does the 
Simplex process consist of and 
what are they called?

Question 2: 

Which steps form part of the 
Simplex creativity process?

Yes No

a. team building

b. fact fi nding

c. communication

d. evaluate & select

e. problem defi nition

f. idea fi nding

g. documentation

h. plan

i. action

j. reduction of costs

k. acceptance ‘sell idea’

l. problem fi nding

m. external audit

 Answer: 

a.No
b.Yes
c.No
d.Yes
e.Yes
f.Yes
g.No
h.Yes
i.Yes
j.No
k.Yes
l.Yes
m..No

8. Questions

Question 3: 

List and explain the three 
skills that are required 
for participants to use the 
creative problem solving 
process effectively:
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J. Scamper

1. What is Scamper?

Manipulation is the brother of creativity. When your imagination is as blank as a Manipulation is the brother of creativity. When your imagination is as blank as a 
waiter’s stare, take an existing item and manipulate it into a new idea. Remember waiter’s stare, take an existing item and manipulate it into a new idea. Remember 
that everything new is just an addition or modifi cation to something that already 
exists.

The Scamper method is a collection of nine techniques for transforming any ob-
ject, service, or process into something new. You should pay close attention to 
those nine techniques; as you read about them; try asking yourself how a TV, suit-
case, hamburger, home mortgage, or any other object or process can be improved. 
Ideas will appear almost involuntarily.

The new thing can also be changed into other new things. To limit yourself to your 
fi rst idea is a disaster for your imagination. The best way to get a good idea is to 
get as many ideas as you can. Any particular way of looking at things is just one of 
many other possible ways.

If you had a bag fi lled with thousands of white marbles and just one ruby one, the 
odds of anyone picking out that ruby marble would be very low. If you kept adding 
ruby marbles, the chances of picking one would keep increasing. Generating alter-
native ideas is as solid and positive a procedure as putting more ruby marbles into 
the bag. You still may not get a ruby marble, but it never hurts to increase you odds. 
There is nothing to lose when you generate alternatives and everything to gain.

Several things happen when you search out alternative ideas:

1. One of the alternative ideas may solve your problem

2. An alternative idea may help you rearrange the components of your problem, 
thereby solving it indirectly

3. The alternative might prove to be a better starting point

4. One alternative might be a breakthrough idea that has nothing to do with 
the problem at hand. When that happens, when you get this kind of break-
through, it becomes very exciting
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5. You may generate a number of al-
ternatives and then return to your 
original idea. Compiling numerous 
alternative ideas in no way prevents 
you from using the most obvious ap-
proach, but it makes the decision to 
use it much more meaningful. Instead 
of being chosen because it seems 
the only option, it is chosen after it 
becomes apparent that it is the best 
one.

Alternatives are provocative; they force 
you to overcome your clichéd patterns of 
thinking [1].

Scamper is a checklist of idea-spurring ques-
tions. Some of the questions were fi rst sug-
gested by Alex Osborn, a pioneer teacher 
of creativity. They were later arranged by 
Bob Eberle into this mnemonic (Scamper 
questions).

1. (S) Substitute something – components, 
materials, people

2. (C) Combine it with something else – mix, 
combine with other assemblies or 
services, integrate

3. (A) Adapt something to it – alter, change 
function, use part of another element

4. (M) Modify or Magnify it - increase or re-
duce in scale, change shape, modify 
attributes (e.g. colour)

5. (P) Put it to some other use

6. (E) Eliminate something – remove ele-
ments, simplify, reduce to core func-
tionality

7. (R) Reverse or Rearrange it – turn inside 
out or upside down [3].

Scamper may be used individually or in 
groups. As an individual exercise, it may 
be practised practically everywhere. It 
depends on the diffi  culty of the issue. You 
may think of possible solutions without 
taking notes and try to get to the solution 
in your mind. If used in groups, it needs 
to have a facilitator who can help group 
members generate new ideas. A facilitator 
is understood as a teacher, trainer, meeting 
moderator, company or department man-
ager, etc. In a group case the Scamper exer-

cise takes place in a room where a working 
or training enviroment is created.

2. How it is implemented? 

To use Scamper:

1. Isolate the challenge or subject you want to 
think about.

2. Ask Scamper questions about each step of the 
challenge and see what new ideas emerge. 
Asking the questions is like tapping all over 
the challenge with a hammer to see where 
the hollow spots are [1].

With Scamper, you take something new 
that already exists and do something to it. 
Then you do something else to it. You keep 
doing something to it until you invent an 
original idea that can exist on its own. In 
group problem-solving sessions, SCAMPER 
questions can get ideas fl owing and direct 
the group’s imagination.

The following are more than one hundred 
Scamper questions.

Substitute. You can substitute things, places, 
procedures, people, ideas, and even emo-
tions. Substitution is a trial-and-error 
method of replacing one thing with an-
other until you fi nd the right idea. To fi nd 
ideas using substitution, ask: What can be 
substituted? Who else? What else? Can the 
rules be changed? Other ingredients? Oth-
er materials? Other process or procedures? 
Other powers? Other places? Other ap-
proaches? What else instead? What other 
part instead of this?

Combine. Much creative thinking involves 
synthesis, the process of combining previ-
ously unrelated ideas, goods, or services to 
create something new. To combine, ask: 
What ideas can be combined? Can we 
combine purposes? How about an as-
sortment? How about blend, an alloy, an 
ensemble? Combine units? What other 
article could be merged with this? How 
could we package a combination? What 
can be combined to multiply possible 
uses? What materials could we combine? 
Combine appeals?

Adapt. One of paradoxes of creativity is that 
in order to think originally, we must fi rst fa-
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miliarize ourselves with the ideas of others. 
Adaptation is a common and inescapable 
practice in creativity. A whole host of new 
objects and ideas are based on objects and 
ideas already in existence. To become an 
expert in adaptation, ask: What else is like 
this? What other idea does this suggest? 
Does the past off er a parallel? What could 
I copy? Whom could I emulate? What idea 
could I incorporate? What other process 
could be adapted? What else could be 
adapted? What diff erent contexts can I put 
my concept in? What ideas outside my fi eld 
can I incorporate?

Magnify. People often perceive objects they 
value highly as being larger than objects 
they value less. This is why magnifi cation 
is often used in advertising and equipment 
design. To fi nd ways to magnify, ask: What 
can be magnifi ed, made larger, or extend-
ed? What can be exaggerated? Overstated? 
What can be added? More time? Stronger? 
Higher? Longer? How about greater fre-
quency? Extra features? What can add 
extra value? What can be duplicated? How 
could I carry it to a dramatic extreme?

Modify. What can be modifi ed? Just about 
any aspect of anything. Even a perfect 
square can be modifi ed by a circular back-
ground to appear bent when it is not. To 
modify your ideas, ask: How can this be 
altered for the better? What can be modi-
fi ed? Is there a new twist? Change mean-
ing, colour, motion, sound, odour, form, 
shape? Change name? Other changes? 
What changes can be made in the plans? 
In the process? In marketing? What other 
form could this take? What other package? 
Can the package be combined with the 
form?

Put to other uses. These questions will fi rst 
help you fi nd an idea, product, or service 
and then they will help you imagine what 
else can be done with it. Creative people 
can take just about anything and make 
something useful out of it. To fi nd other 
uses, ask: What else can this be used for? 
Are there new ways to use it as is? Other 
uses if modifi ed? What else could be made 
from this? Other extensions? Other mar-
kets?

Eliminate. Ideas sometimes come from re-
ducing or minimising a subject. Through 
repeating trimming of ideas, objects, and 

processes, you can gradually narrow your 
challenge down to that part or function 
that is really necessary – or, perhaps, is 
appropriate for another use. Find things 
to reduce, eliminate, streamline, omit, and 
miniaturize by asking: What if this were 
smaller? What should I omit? Should I di-
vide it? Split it up? Separate it into diff erent 
parts? Understate? Streamline? Make mini-
ature? Condense? Compact? Subtract? De-
lete? Can the rules be eliminated? What’s 
not necessary?

Rearrange. Creativity, it could be said, con-
sists largely of rearranging what we know 
in order to fi nd out what we do not know. 
Rearrangement usually off ers countless 
alternatives for ideas, goods, and services. 
Ask: What other arrangement might be 
better? Interchange components? Other 
pattern? Other layout? Other sequence? 
Change the order? Transpose cause and ef-
fect? Change pace? Change schedule?

Reverse. Reversing your perspective opens 
up your thinking. Look at opposites and 
you’ll see things you normally miss. Ques-
tions to ask when using reversal principle 
are: Can I transpose positive to negative? 
What are the opposites? What are the 
negatives? Should I turn it around? Up 
instead of down? Down instead of up? 
Consider it backwards? Reverse roles? Do 
the unexpected?

3. What are the success 
factors? 

It is your job as a lateral leader to ask 
fundamental questions about your 
business and about every situation. It is 
tempting to appear decisive by jumping 
straight to the conclusions and making 
rapid decisions. But-- the chances are 
that those rapid decisions are predictable 
courses based in existing assumptions and 
prejudices, and that another chance for 
innovation has escaped.

The lateral leader needs an abnormal 
curiosity. You must question every aspect 
of the business as though you were a 
consultant or a new hire on your fi rst day 
in the company. The longer we have been 
there the harder this is to do. You have to 
keep asking the basic questions and keep 
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listening carefully to the answers. If you 
put the same question to diff erent people 
at diff erent times you will get diff erent 
answers – and those answers contain 
clues to what has changed. More probing 
questions and more careful listening are 
the best ways to give you the deeper 
understanding you need [2].

4. Case study

Applying Scamper to a hamburger

Ray Kroc was a middle-class high-school 
dropout, a former piano player and a real-
estate salesman who sold paper cups for 
seventeen years. In his fi fties, Ray Kroc left 
the paper cup business and hit the road 
selling a little machine called the Multi-
mixer, which could make six milkshakes 
at a time.

One day in 1954, a hamburger stand in Cal-
ifornia ordered eight Multimixers. Curious, 
Kroc drove his dusty little car out to inves-
tigate. He was stunned by the volume of 
business that Dick and Maurice McDonald 
were doing. They had unwittingly hit on 
the concept of fast food – homogenized, 
predictable items that are quick and easy 
to prepare. The McDonalds had simplifi ed, 
economized, and minimized the ham-
burger stand.

Kroc and the McDonalds formed a partner-
ship that allowed Kroc to fi nd new sites, 
and open and run them. What followed 
was not instant success but obstacles and 
challenges. Ray Kroc became a billionaire 
because he identifi ed the right challenges 
and manipulated existing information into 
new ideas to solve them.

Following are some of the challenges he 
faced and how the Scamper principles 
helped to shape his ideas.

1. Substitute.
Problem: 
The McDonalds proved to be lethargic business 
partners. Kroc was worried that they might sell out 
to someone who didn’t want him around

Scamper solution: Substitute a diff erent 
partner. Kroc was cash poor, but he was 

determined to buy out the McDonalds. 
Kroc raised the $2.7 million asking price 
from John Bristol, a venture capitalist 
whose clients (college endowment funds) 
realized a $14 million return on their 
investment. The next substitution was to 
go public, which he did in 1963, making 
many investors rich.

2. Combine.
Problem: 
Ray Kroc’s fi rst hamburger stand was planned 
for Des Plaines, Illinois, but he couldn’t aff ord to 
fi nance construction.

Scamper solution: Combine purposes with 
someone else. He sold the construction company 
half-ownership in return for constructing this fi rst 
building.

3. Adapt.
Problem: 
Ray Kroc was interested in developing a new twist 
on the food business, but he lacked ideas.

Scamper solution: Adapt someone else’s idea. 
Kroc was amazed at the volume of business the 
McDonalds were doing by selling a hamburger in 
a paper bag here, a helping of French fries there. 
Kroc’s big idea was adapting the McDonalds’ simple 
merchandising methods to create a new concept 
– fast food.

4. Modify.
Problem: 
The French fries made in Kroc’s fi rst stand in Illinois 
didn’t taste like the originals; they were tasteless 
and mushy. He tried the McDonalds’ recipe again 
and again, to no avail. A friend fi nally solved the 
mystery – Kroc stored his potatoes in the basement, 
while the McDonalds kept theirs outside in chicken-
wire bins, exposed to desert winds that cured the 
potatoes.

Scamper solution: Modify the storage area. Kroc 
cured the potatoes by installing large electric fans 
in the basement.

5. Magnify.
Problem: 
A number of franchise owners wanted to expand 
the basic menu.

Scamper solution: Magnify the burger and add new 
items to the menu. He created the popular Big Mac 
by way of a $10 million “Build a Big Mac” contest. 
Later additions included the Egg McMuffi  n, Filet-o-
Fish, and chicken McNuggets.
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6. Put to other uses.
Problem: 
Kroc needed to develop other sources of income.

Scamper solution: Put McDonald’s to use in real 
estate business. Kroc’s company would lease and 
develop a site, then re-lease it to the franchisee, 
who would have to pay rent as well as franchise 
fees. Today, 10 percent of the company’s revenue 
comes from rentals. In the 1960s, Kroc also bought 
back as many of the original sites as he could. While 
this policy initially accrued huge debts, it gave 
McDonald’s the upper hand against competitors, 
who periodically faced massive rent hikes.

7. Eliminate or Minimise.
Problem: 
Hamburger patty distributors packed their burgers 
in a way that was effi  cient for them, but that also 
meant McDonald’s employees had to restack them 
to keep the bottom patties from getting crushed.

Scamper solution: Eliminate the problem. Kroc 
refused to do business with packagers unless they 
shipped fewer burgers in each stack. Employees no 
longer had to restack burgers, saving McDonald’s 
time and money. He also eliminated the middleman 
by buying entire crops of Idaho Russet Burbank 
potatoes.

8. Rearrange.
Problem: 
Kroc wanted to diff erentiate his establishments 
from the competition.

Scamper solution: Rearrange the architecture. Kroc 
changed the original red-and-white, box-shaped 
prototype into the Golden Arches and added drive-
throughs in the 1970s [1].
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6. Glossary

SCAMPER is an acronym for Substitute, 
Combine, Adapt, Modify (or Magnify or 
Minimize), Put to other uses, Eliminate 
(or Exaggerate), Reverse (or Rearrange). It 
serves as a tool to help develop creative 
thinking skills by facilitating fl uency and 
fl exibility in thinking. 
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Question 1: 

What is a Scamper?

8. Questions
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Question 2: 

How many categories do 
scamper questions have? 

Tick

5

7

9

 Answer: 9

Question 3: 

Is it correct that the Scamper 
is a collection of nine 
techniques for transforming 
any object, service, or process 
into something new? 

Tick

yes

no

 Answer: yes
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K. Future Perfect

1. What is the Future Perfect (Future Scenario Technique)?

The future perfect approach tends to achieve a collaborative sense and vision The future perfect approach tends to achieve a collaborative sense and vision 
about issues of change. What is attempted through the Future Perfect technique about issues of change. What is attempted through the Future Perfect technique 
is to generate images that will guide our eff orts in terms of possibilities, principles, 
priorities, etc., without necessarily being an exact description of things to come. 
The term of Future Perfect is normally used as a grammatical tense indicating that 
some action will have been accomplished before some point in the future. This 
principle of the Future Perfect tense can serve as a starting point for a creative 
process [2]. 

In order to achieve a future perfect situation within an organization, a foresight 
exercise should be performed and in this regard some very useful techniques need 
to be pursued. One of them is the future scenario planning/ writing. 

Scenario planning is a powerful tool for strategic analysis, planning and decision-
making that is used research, which enables you to chart a course or optimize how 
you use your resources when the future is uncertain. It is a process of forecasting 
some future state by examining the details and interactions of diff erent events 
of change [3]. It gives you the ability to evaluate your organisation’s strategic 
position, competencies and plans for development across a full range of potential 
future developments. This, in turn, allows you to analyse opportunities and risks in 
a coordinated manner [4]. 

This method helps the decision-maker to consider the range of plausible futures, to 
articulate preferred visions of the future, to use what is learned during the scenario 
development process in the formal decision-making process and to foster 
exceptional leadership [5].
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Some of the major aims of this specifi c technique which are of crucial importance and 
need to be taken into consideration from the decision-maker of each organization include 
[5]:

- The stimulation of creativity in order to break from the conventional obsession with 
present and short-term problems

- The defi nition of planning policies and introduction of alternatives for policies through 
the implementation of methodologies

- The eff ective and effi  cient development of business strategiesThe eff ective and effi  cient development of business strategiesThe eff ective and effi  cient development of

- The acquisition of knowledge and understanding so that decision-makers could 
anticipate the context in which they have to act

- The improvement of planning capacity, the enrichment of strategic public policy 
decisions and guidance of major capital investments 

Any public or private organisation that wishes to understand the emerging future and its 
implications could make use of this technique so as to simulate the impact of diff erent 
decisions.

Step1.
Identify the focal issue, a particular problem in your business.Identify the focal issue, a particular problem in your business.Identify the focal issue,

It is advisable to start ‘from the inside out’ as scenarios are not an end in themselves; 
they are rather the means to help us make better strategic decisions. At this point, it is 
really important to consider all the key factors that could play a crucial role. It is better 
to start by asking the question: “What are the key factors we would like to know about 
the future so as to improve the quality of our decisions?” 

Step2.
Identification and analysis of the drivers 

Identifying the key drivers that will infl uence the listed key forces at macro and micro 
level is very important and needs to be further analysed. Micro- environmental key 
forces are internal and have a direct impact. On the other hand, macro-environmental 
key forces are broader. They are external issues and relate to social, technological, 
political, economic and environmental forces that might have an impact on the issues 
to be addressed

Step3.
Rank by importance and uncertainties.

It is very important to rank the driving forces on the basis of two criteria: the degree 
of importance of the focal issue identifi ed in Step 1, and the degree of ‘uncertainty’ 
surrounding those factors and trends. One suggestion is to use an impact / uncertainty 
matrix with a simple ‘High-Medium-Low’ scoring system. The aim is to identify the two 
or three factors or trends that are the most important and the most uncertain. A very 
important outcome of this sorting will be the selection of the scenario logics in the 
next step.
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Step4.
Selecting scenario logics.

Build four or fi ve scenarios based on the principal forces of the previous step. The 
focus should be on the ‘high important/ low uncertainty’ and on the ‘high important/ 
high uncertainty’ quadrants of the matrix. Determining the axes of the scenarios is the 
crucial step in the entire scenario-generating process. This is also the step in which 
intuition, insight and creativity play their greatest role. The main goal (and challenge) 
is to end-up with just a few scenarios that make a diff erence for the decision-maker. 
Use all the available information and develop scenarios that will give you many 
diff erent and plausible possibilities.

 Fleshing out the scenarios. 
Develop the scenarios into convincing, logical and plausible stories or narratives 
by varying the forces that impact the decision. The literature on scenario building 
suggests incorporating elements of both desirable and undesirable futures within the 
diff erent scenarios. Change the forces and combine them into diff erent patterns so as 
to describe the possible consequences of your decision over coming years. A table of 
comparative descriptions is useful at this point mainly due to the fact that it provides 
planners and decision-makers with a sort of ‘line item’ description that details what 
might happen to each key trend or factor in each scenario. Basically the table provides 
the back- up material that gives the scenarios their nuances and texture. 

Step5.

  Step6.
Implications of scenarios 

This is the stage at which we ‘close the loop’ linking back to the decision focus of the 
fi rst step, and starting to turn the scenarios into strategy. In this step the scenarios are 
analysed in details and we ask the fundamental questions:

o What are the strategic implications of the scenarios for the particular decision we 
selected at the outset of this process? 

o What options do the scenarios suggest? 

Having said that, the development of an eff ective, robust strategy requires far more 
than having a set of scenarios. Other elements are, for example, a strategic vision, 
goals and objectives, competitive analysis, assessment of core competencies etc. 
However, this fi nal step can develop some initial and valuable strategic insights. It is, 
therefore, important to highlight productive approaches:

o Opportunities/ threats assessment: examine the scenarios in detail to determine the 
opportunities and threats that each scenario poses for the organisation that 
commissioned them. Two questions can guide this phase:

§ Which opportunities and threats are common to all (or nearly all) the scenarios? 
Strategic thinking should be particularly focused on these elements. 

§ How well prepared are you to seize those opportunities and minimise threats? These 
answers provide an initial assessment of the core competencies needed to 
succeed in the scenarios, and of the gaps in the current organisation. 
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Practical Example of Future 
Scenario Planning

An explanatory example will be described 
so as to understand the notion and in 
particular the importance behind the 
implementation of such a technique / tool 
within an organisation. 

Suppose that an organisation is worried 
about the future competitive trends that 
might exist in the market where they 
are developing their products and ideas. 
The fi rst step that needs to be taken into 
consideration is the identifi cation and 
defi nition of the problem that needs to 
be solved. More explicitly, someone within 
the organisation should be able to answer 
the question: 

“What competitive trends are developing 
in terms of competitors, technology and 

pricing?”

One particular decision that has to be made 
for example is that of pricing. The forces that 
actually have an impact on pricing are for 
instance profi ts, return on investment, cash 
fl ow, capitalisation structure, competitor’s 
pricing and so on. Based on these forces, 
someone could build four or fi ve diff erent 
plausible scenarios around these forces for 
addressing the diff erent possible situations 
in each one of them. For example:

Scenario 1: Nothing changes. Everything 
  remains the way it is today

Scenario 2: Your major competitor reduces 
  prices by 25%

Scenario 3: A major technological break
 through prices out your major 
 product line

Scenario 4: The country is hit by a deep 
  recession and customers post
  pone purchasing indefi nitely

Scenario 5:  The economy heats up and in
   fl ation drives interest rates up 
   to 15%

Each of these scenarios points to diff erent 
actions that someone might take and 
diff erent business opportunities that could 
arise. Creating future scenarios pushes you 
to think of the possible futures which, in 

turn, push you to generate ideas that will 
work now and give you the edge over 
your competition. To harvest profi ts in 
the future, someone should have several 
alternative plans based on improbable as 
well as probable future events. 

3. What are the success 
factors for planning and 
writing future scenarios? 

Below is a list of factors that will play 
a determining role in the successful 
implementation of a future scenario 
planning exercise. Taking these into 
consideration is a prerequisite in applying 
more coherent methods while focusing on 
the future of an organization’s strategy. 

As a fi rst insight, Walt Disney “imagineer” 
Joseph Tankersley shares tips for creating 
more-powerful scenarios [7]:

• Stories need a hero: Protagonists 
serve as our avatars, or proxies, in the 
future we are trying to create. They 
don’t need to be amazing, but they 
should be courageous.

• Fill your future story with confl ict: 
Wild cards, opposing factions, and 
countertrends are all a part of reality 
- today’s and tomorrow’s.

• Beware of negativity: In drama, nega-
tive scenarios are easier to create, but 
in futuring, it is a positive ending that 
may have more psychological impact. 
“No matter how brilliant your logic, or 
exhaustive your analysis,” says Tank-
ersley, “people do not change to avoid 
disaster. People change because they 
see a brighter future.”

Within this framework, for scenarios to be 
eff ective they must be plausible, consistent 
and off er insights into the future. Moreo-
ver, the participants must be convinced of 
the soundness, relevance and value of the 
process. Put more explicitly [6]:

- Plausibility: this means that it must fall 
within the limits of what might con-
ceivably happen
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- Diff erentiation: they should be struc-
turally diff erent, meaning that they 
should not be so close to one another 
that they become simply variations of 
a base case

- Consistency: this means that the combi-
nation of logics in a scenario must not 
have any built-in inconsistency that 
could undermine the credibility of the 
scenario

- Decision- making utility: each scenario, 
and all scenarios if they constitute 
a set, should contribute specifi c in-
sights into the future that will lead to 
the decision focus that was selected

- Challenge: the scenarios should chal-
lenge the organisation’s conventional 
wisdom about the future

- Five issues should be taken into considera-
tion: Themes, Targets, Tasks, Tools and 
Tailoring. These 5 T’s keep the scenario 
writing systematic (scenario with 5T 
method) [1]. Charts, graphs, and other 
visual material will help bringing the 
scenarios to life [5].

Last but not least, some more useful tips 
are highlighted showing what to avoid 
when implementing future scenarios:

- Avoid probabilities or most likely plots and 
do not assign probabilities to the scenarios: 
the writing of ‘realistic’ scenarios is the basis 
of the method in order for it to be successful. 
Scenarios are meant to illuminate diff erent 
futures, complete with negative and positive 
dimensions. Choosing only one scenario as a 
goal may blind other developments and pos-
sibilities.

- Budget suffi  cient resources for communicat-
ing the scenarios and their operational im-
plications: scenario planning will simply fail 
if its product is merely a report!

4. Case study: Two case 
studies indicating that 
scenario planning assists 
in planning future 
strategy [8]

Case 1 (1995) - National 
Specialty Retailer

In 1995 this specialty retailer had about 
40 stores spread across the United States.  
They were exceptionally well managed 
and had generated double digit annual 
growth rates in both revenues and profi ts 
for several decades.  Annual revenues were 
about $500 million.  The CEO wanted to 
expose his management team to a new 
planning method for one year that was 
diff erent from their well honed, rolling 
fi ve-year plan that served them so well.  
The clear expectation was that at the end 
of the year, the company would revert to 
their existing planning methodology. In 
essence, he wanted them to take a step off  
the treadmill for a year. 

The question developed (with considerable 
diffi  culty) at the two-day kick-off  retreat 
was “How do we position ourselves to be a $5 billion 
company in our industry by 2013?” 

They worked together for six months 
- the CEO, his senior team of a dozen 
folks, and the Board - to develop three 
scenarios.  One scenario was built around 
technology, another around lifestyle, and 
the last around competition.  The CEO 
stated there were creative strategies that 
came out of each of the scenario teams 
that probably would not have arisen 
through their traditional planning. But 
one strategy stood out. The Web was just 
starting to rear its head in 1995, and a 
few retailers were beginning to put their 
catalogues on-line.  This didn’t seem to 
fi t the culture or business model of this 
company, yet it was clear that something 
was needed.  The technology scenario 
painted a rich, pervasive technology 
infrastructure that would facilitate all kinds 
of interaction worldwide, both business 
and personal. The stroke of genius was 
the CEO’s.  He fi nally asked, “What would 
our Internet initiative look like if it were a 
store?”  The room fell silent, for everyone 
around the table knew the company was 
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good at opening stores in new places.  
Their mindset instantly shifted from an 
unfamiliar technology to simply another 
new location.  The CEO asked for and got a 
business plan in hardly more than a week.  
He approved the initiative and appointed 
the fi rst employee of the new Internet 
store - the store manager.  The Internet 
store was not put into the hands of the IT 
department, but into those of a seasoned 
store manager who was given full P&L 
responsibility. 

Four years later their Internet store stands 
fi fth or sixth in sales revenue amongst its 
now 50+ stores across the country and 
has been profi table since its inception. Did 
this company develop the three scenarios 
further and set up a tracking and review 
system to decide when and what actions 
to take?  No, they came out of the half-
year scenario process with a particular 
strategy, a single decision to address an 
issue that wasn’t even the focal point for 
the scenarios! 

Case 2 (1999) - Credit Union 
League

This Credit Union League is the (non-profi t) 
trade association for the 200 or so credit 
unions in their state.  Credit unions are 
facing enormous changes.  The fi nancial 
services industry is blurring the traditional 
lines that once separated companies and 
organizations into well-defi ned sectors.  
In the words of the League’s CEO, “We 
are living in an era of hyper change”. The 
question developed (with relatively quick 
consensus) at their annual board retreat 
was “How do we position the League as the premier 
interstate and international leader in 2010?” 

In one afternoon - the CEO, a few senior 
managers, and a small Board - sketched 
three scenarios.  One was built around 
technology, another around image, and 
the last around competition.  (Technology 
and competition are hardy perennials as 
driving forces!)  Several creative strategies 
came out of each scenario that the CEO 
and his team are now considering for 
implementation.  But again one strategy 
stood out. Credit union leagues are 
organized for one state alone.  The two 
themes that ran through the three scenario 
teams’ implications and responses were 
to provide expanded services to credit 

unions within its own state and to take 
these beyond its borders.  By the end of 
the afternoon the participants had shifted 
their mindsets from the posed question 
which implied they wanted simply (!) to be 
the best and shifted them towards being a 
credit union league that spanned several 
states with a single organization. 

The major impact, unplanned and 
unspoken, was to build support for a novel 
idea the CEO had already been thinking 
about, but which had not been voiced 
at the retreat.  His senior team (as this is 
written) is fl eshing out a strategy to expand 
the League to embrace credit unions in 
several states, in competition with existing 
leagues perhaps, but more likely through 
acquisition or consolidation.  This is a bold 
initiative, fl ying in the face of tradition 
within the very conservative, stable credit 
union movement environment. 

Results: Decision making, not planning.  

Two quite diff erent companies - one 
for profi t, the other non-profi t - and 
two radically diff erent timeframes - six 
months versus one afternoon.  Neither 
pursued scenario planning beyond 
the project.  Yet, each found a superb 
strategy through the scenario process 
and made the important decision to 
pursue it, even though neither was 
a direct answer to the question they 
posed. The Internet store strategy clearly 
has been a smashing success.  The 
regional credit union league initiative is 
still under development. 

In the real world, most companies use 
scenarios as aids to decision making, not 
as an ongoing planning methodology.  
The value lies not in the scenarios, but 
in the discipline of thinking creatively 
about the future.  Recognizing this, you 
should help put this creative tool of 
sketching scenarios into the toolkit of 
every manager in your company.  It will 
enrich their thinking and make them 
more nimble, better decision makers.
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6. Glossary

Decision making: “It is the cognitive process 
of selecting a course of action from various 
alternatives. The objective of any Foresight 
activities is to contribute to, facilitate or 
guide the decision-making process, usually 
by providing strategic recommendations 
to policy-makers or corporate executives 
as part of the formal outputs of an exer-
cise”.

Driver: “A broad term for any force causing 
change, whether brought about by per-
sons, organizations, or STEEPS3 conditions 
[A way of looking at the future in terms 
of eight general subject categories: Sci-
ence (abbreviated “S zero”), Technology & 
Information (“T”), Environment, Energy, 
Resources, and Global Issues (“E one”), 
Economics, Globalization & Capitalism (“E 
two”), Politics, Security & Democracy (“P”), 
Society (Big): Culture, Media, Education & 
Religion (“S one”), Society (Medium): Busi-
ness & Organizations (“S two”), and Society 
(Small): Personal & Career (“S three”)]”.

7. Keywords

Future perfect

Future scenario planning

Foresight

Trends

Drivers

Challenge

Decision- making

Strategic analysis 

Forecasting: “It used to be considered as the 
approach to envisage the future. It is by 
defi nition normative and aims at predict-
ing (technological) developments on the 
basis of the extrapolation of perceptible 
trends”.

Foresight: “Foresight is a systematic, par-
ticipatory, future-intelligence gathering 
and medium-to-long-term vision-building 
process aimed at enabling present-day de-
cisions and mobilising joint actions”.

Trend: “A pattern of change over time in 
some variable of interest. Having trend 
data for some variable implies multiple in-
stances of that variable. For example, one 
revolution in Africa is an event; two or three 
revolutions would call for comparative case 
studies; fi fteen revolutions in countries in 
Africa within fi ve years would constitute a 
trend. One of the most obvious, and larg-
est trends, is the increase in world popula-
tion. A potentially even larger trend, but 
much less obvious -- or even agreed upon 
-- would be the gradual warming of the 
Earth’s atmosphere. Another is the con-
tinuing decline in the cost of microchips 
and consequently of computers”.

Vision: “In the context of future-oriented 
activities, a vision is an imagined represen-
tation or a shared picture of the (usually 
desired) future”.
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Question 1: 
Describe briefly the steps that 
should be followed for future 
scenario planning.

Question 1: 
Which elements should be 
avoided when it comes to 
writing a scenario?

8. Questions

Question 2: 

An effective scenario should be

Tick

Plausible, consistent and 
off er insights into the 
future.
Based on probabilities and 
most likely plots.
Resemble the structure of 
a report.

 Answer: 

Plausible, 
consistent 
and off er 
insights 
into the 
future.

Question 3: 

A trend is: 

Tick

A broad term for any force 
causing change.

An imagined representation 
or a shared picture of the 
(usually desired) future.

A pattern of change over 
time in some variable of 
interest.

 Answer: 

A pattern 
of change 
over time 
in some 
variable of 
interest.
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L. What if Analysis

1. What is What if Analysis?

The What if …? Analysis is an idea-generating process that utilises broad, loosely  is an idea-generating process that utilises broad, loosely 
structured questions which can be applied for: [1]structured questions which can be applied for: [1]

 discovering and assessing alternatives ways of useing 
products or processes,

 questioning existing practices and searching for 
alternative solutions,

 refl ecting on existing approaches,

 investigating possible changes, etc.

The What if …? Analysis can be characterised as a systematic, but loosely structured 
assessment that is typically performed by one or more teams with diverse 
backgrounds and experiences. It is applicable to any activity or system and it 
generates qualitative descriptions of problems in the form of questions and 
answers, as well as lists of recommendations for preventing problems. The quality 
of the analysis depends on the quality of the documentation, the abilities of the 
facilitator and the experience of the review team. [2]

The What if …? Analysis is in general appropriate for nearly every type of 
assessment application. It is occasionally used as a stand alone tool, but is mainly 
used in combination with other more structured techniques, for example with 
checklist analysis. [2]
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2. How it is implemented? 

The implementation of a What if …? 
Analysis can be structured in the following 
way: [1], [2]

1. Defi ne the activity or system of interest:
Specify and clearly defi ne the 
boundaries for the What if …? 
Analysis.

2. Identify the problem or issue for the analysis: 
Specify the problems of interest that 
the What if …? Analysis will address.

3. Subdivide the activity or system for analysis:
Break down the subject into its major 
elements. An activity or system may 
be divided into many diff erent levels. 
Generally speaking, analysts should 
try to describe characteristics for an 
activity or system at the broadest 
level possible, based on availability 
of applicable data. The procedure for 
subdividing an activity or system is 
typically repetitive, beginning with a 
broad subdivision into major sections 
or tasks. 

This strategy of beginning at the 
highest level helps promote eff ective 
and effi  cient assessments by (1) 
ensuring that all key attributes are 
considered, (2) encouraging analysts 
to avoid unnecessary detail, and (3) 
using a structure that helps to avoid 
overlooking individual components 
or steps if further subdivision is 
necessary.

4. Generate What if …? questions for each 
element of the activity or system: The team 
postulates hypothetical situations 
(beginning with the phrase What if 
…?) and discusses the What if´s …?.

5. Respond to the What if …? questions: 
Each What if …? question must be 
answered by a team that is skilled 
in the related research question / 
problem. Recommendations for 
improvements are developed.

6. Further subdivide the elements of the activity 
or system (if necessary or otherwise useful): 
This is suggested if a more detailed 
analysis is desired.

7. Use of results in decision making: Evaluate 
recommendations from the What if 
…? Analyse the recommendations  
and implement those that will bring 
more benefi ts than they will cost in 
the life cycle of the activity or system.

3. What are the success 
factors? (Do/ Do not)

Previously we outlined a step-by-step 
guide to implementing a What if …? Analy-
sis. Let us now outline some limitations of 
this technique: [2]

Likelihood of missing potential problems: The 
loose structure of what-if analysis relies 
exclusively on the knowledge of the par-
ticipants to identify potential problems. If 
the team fails to ask important questions, 
the analysis is likely to overlook potentially 
important weaknesses.

Diffi  culty in auditing for thoroughness: Review-
ing a What if …? Analysis to detect over-
sights is diffi  cult because there is no formal 
structure against which to audit. Reviews 
tend to become “mini-what-ifs,” trying to 
stumble upon oversights by the original 
team.

Traditionally provides only qualitative information:
Most What if …? Analysis produce only 
qualitative results; they do not give any 
quantitative estimation. This simplistic 
approach off ers great value for minimal 
investment, but it can answer more com-
plicated risk-related questions only if some 
degree of quantifi cation is added
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4. Case Study

The case studies section describes diff erent 
examples where the What if …? Analysis 
has been applied. Case 1 [extracted from 3] 
lists a sample of What if …? Questions and 
possible solutions related to the question: 
‘What if you were a car dealer who wanted 
to increase repeat business?’

What if …? Questions:

What if I gave repeat customers a free car?

Ø What if prospective repeat customers had to 
beg to let me sell them a new car?

Ø What if prospective repeat customers tried to 
pay double the price for a new car?

Ø What if a customer’s current car hypnotised 
the customer into buying another car?

What if new cars followed people around 
town until the people bought them?

Next, use these questions as idea triggers. 
Here are some sample ideas:

 I can’t give repeat customers a free car, but I 
could give them a substantial discount.

 I can’t get repeat customers to beg me to sell 
them a new car, but I could contact customers 
on a regular basis to see if they have any 
problems. Such constant attention may 
encourage repeat sales.

 I can’t double the price of a new car, but 
I could off er to pay customers double the 
diff erence of any better car deal they can get 
from any other dealer.

 A customer’s car won’t hypnotise the 
customer into buying another car, but I could 
mount a relentless advertising campaign 
using all available media.

 New cars won’t follow customers around, but 
I could off er repeat customers free use of a 
cellular car phone for one year.

Case 2 [extracted from 4] gives an 
example of how weird or off beat the 
formulated What if …? questions can be. 
This case deals with the question ‘In what 
ways might I increase sales?’.

What if personal selling was outlawed 
by the government and I had to fi nd 
ways to get customers to come to me 
and ask to buy?

What if I were selling a telephone to 
a Trappist monk? He must observe 
a strict rule of silence but can nod 
acceptance at the close. How would 
I sell it?

What if I had to get a year’s worth of 
sales in eight hours?

What if I could read the customer’s 
mind before I entered his or her 
offi  ce?

What if dogs could be trained to sell 
my products?

What if I had to use a set number 
of words in sales presentation? For 
instance, no more or less than forty-
fi ve words?

What if all products, goods, and 
services cost the same amount? A car 
would cost the same as a pencil, or a 
house the same as a hamburger, and 
so on.

What if I couldn’t speak? How would I 
sell?
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Case 3 
refers to a technical implementation where the analysis is about alternatives for the 
reduction of defects per unit. Diff erent approaches are shown in Figure 1.

Figure 01: Four stages of the innovation process; Source: [1]
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Decision making: “It is the cognitive process 
of selecting a course of action from various 
alternatives. The objective of any Foresight 
activities is to contribute to, facilitate or 
guide the decision-making process, usually 
by providing strategic recommendations 
to policy-makers or corporate executives 
as part of the formal outputs of an exer-
cise”.

Driver: “A broad term for any force causing 
change, whether brought about by per-
sons, organizations, or STEEPS3 conditions 
[A way of looking at the future in terms 
of eight general subject categories: Sci-
ence (abbreviated “S zero”), Technology & 
Information (“T”), Environment, Energy, 
Resources, and Global Issues (“E one”), 
Economics, Globalization & Capitalism (“E 
two”), Politics, Security & Democracy (“P”), 
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(Small): Personal & Career (“S three”)]”.
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7. Keywords

What if …? Analysis

imagination

broad

loosely structured questions

idea generation process

creativity 

Question 1: 

List the steps into which 
a What if …? Analysis is 
generally divided!

Question 1: 

What are the limitations of the 
What if …? Analysis? Describe 
some of them!

8. Questions
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Question 3: 

Check True or False to the 
following sentnces:

True False

A: The What if …? 
Analysis is a brain-
storming approach.

B: Most What if 
…? Analysis produce 
only quantitative 
results.
C: The What if …? 
Analysis can not be 
used in combina-
tion with other more 
structured tech-
niques.

 Answer: 

A:true
B:false
C:false

L. WHAT IF ANALYSIS
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M. Force Field Analysis

1. What is Force Field Analysis?

Force Field Analysis is a managerial technique for diagnosing situations.a managerial technique for diagnosing situations. The technique de-
veloped by Kurt Lewin [1] provides a framework for looking at the forces aff ecting veloped by Kurt Lewin [1] provides a framework for looking at the forces aff ecting 
a problem situation. According to Lewin, any situation can be described as a tem-
porary equilibrium, which is caused by two sets of opposing forces: driving and 
restraining forces. Driving or positive forces are those which bring about change 
in a current situation, and restraining or negative forces maintain the status quo 
[2]. Depending on the issue, the following types of forces can be taken into consid-
eration: available resources, traditions, vested interests, organizational structures, 
relationships, social or organizational trends, attitudes of people, regulations, 
personal or group needs, present or past practices, institutional policies or norms, 
agencies, values, desires, costs, people, events etc.

The technique stimulates creativity. It helps to defi ne a vision (goal or proposed 
change) and to identify strengths that should be facilitated, and weaknesses which 
need to be minimised.

Force Field Analysis addresses both individual and team creativity. The advantage 
of using it in a group is that the diff erent perceptions of a scenario and its aff ect-
ing forces can be taken into consideration; diff erent views and opinions of single 
participants aff ect the output of the force fi eld analysis. This technique is also ap-
plicable by groups with less experience in the use of creativity methods and it does 
not require a highly skilled facilitator [3].

Possible fi elds of application for the Force Field Analysis are [4]:

Investigation of the balance of power of a certain 
situation/issue

Identifi cation of the most relevant stakeholders and tar-
get groups for a certain initiative

Identifi cation of competitors and alliance partners

Identifi cation of how each target group can be infl uenced

TECHNIQUES
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2. How it is implemented? 

The Force Field Analysis is a model based 
on the idea that forces drive or restrain changeson the idea that forces drive or restrain changeson the idea that f . 
Figure 1 presents the Force Field Diagram 
that illustrates the change issue graphically 
and is used as starting point for the 
implementation of a Force Field Analysis.

The diagram facilitates the participants 
to describe and to chart the forces that 
impact on a given situation. The planned 
change issue is usually described at the 
top. Below there are two columns: one 
for driving (left) and one for restraining 
(right) forces. Each force is depicted as 
an arrow (pointing to the middle line = 
equilibrium); strong forces are presented 
as longer arrows, and weak forces are 
presented  as shorter arrows. The main idea 
of the diagram is to present all forces that 
infl uence a certain issue.

Figure 01: Force Field Diagram, 
Source: http://www.12manage.com/methods_lewin_force_
fi eld_analysis.html

Steps for the implementation of a Force 
Field Analysis: [5]

1. Start with a well-defi ned change issue to be 
discussed by describing the current 
and the desired situation.

2. Draw a Force Field Diagram by using 
a fl ipchart. It is important that all 
participants are involved in the 
process and that they know in each 
phase what’s going on. See fi gure 1 
– write the change issue on top; divide 
the paper into two columns; use the 
left column for driving, the right for 
restraining forces.

3. Elaborate and list the driving and restraining 
forces and allocate them to the 
respective columns. For example, 
each of these forces could be written 
on small cards. The use of cards keeps 
the system more fl exible than simply 
listing forces on the fl ipchart paper.

4. In a next step the following set of 
questions can be asked:

• Are the driving and restraining 
forces valid?

• Can they be changed?
• Which are the more critical ones?
• How signifi cant is each single 

force?
• Which ones can be altered, which 

cannot?
• How long will it take to modify 

some forces?
• Which forces, if altered, would 

produce rapid change?
• Which skills are necessary to modify 

some forces, are they available?
• Etc.

Throughout this process a rich 
discussion about the relevance of 
diff erent forces should emerge.

5. Allocate a score to each force, using a 
numerical scale from 1 (weak) to 5 
(strong). The scoring should be based 
on the strength of the force and 
the degree to which it is possible to 
infl uence the force.

6. Calculate the total score for both columns, 
the driving and restraining forces

7. Determine whether a change is feasible.
If so, take the appropriate course 
of action by strengthening driving 
and weakening restraining forces for 
change.

M. FORCE FIELD ANALYSIS
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3. What are the success 
factors?

Previously we outlined a step-by-step 
guide that needs to be followed when 
implementing a Force Field Analysis. Let 
us now say a few words about some key 
considerations:

The change issue must be well de-
scribed and understandable to all 
participants. ‘The more specifi c the 
goal and the more it can be cast in op-
erational terms, the more precisely it 
will point to the relevant forces at play 
and the more useful the analysis will 
be in determining the goal’s feasibil-
ity.’ ([7], p.19)

It is very important that the ‘problem 
owner’ chooses an appropriate facili-
tator to support the implementation 
of a Force Field Analysis (session must 
be eff ectively pre-planned; facilitator 
needs to be skilled at performing a 
FFA). [9]

The facilitator must be aware of the 
group’s cohesiveness and their experi-
ence of using diff erent creative prob-
lem solving techniques. [9]

3. Case Study 

Case study 1
McFadzean [3] outlines an example where 
the Force Field Analysis has been applied 
by an electronics fi rm.

The Force Field Analysis has been used by 
the company to explore how the creative 
climate could be enhanced within the 
organisation. The managers defi ned their 
change issue as ‘How to ensure that creativ-
ity techniques are utilised?’. In a next step 
they defi ned their ‘no change’ statement 
as ‘Minimal use of creativity techniques 
despite training in the techniques and the 
availability of creativity resource materials’ 
and their ‘change’ statement as ‘Use of crea-
tivity techniques in everyday activities for 
all employees’. After that the participants 
discussed driving and restraining forces. 
Seven negative and seven positive forces 
were elaborated. All seven positive forces 
were implemented to encourage the fi rm 
to move toward the ideal scenario. After 
one year the team concluded that the pro-
gramme had indeed been successful. For 
instance one department realised that its 
client rating had improved and after meas-
uring all seven factors the team stated that 
six of the factors had improved, with an 
overall rating of 20% improvement.

Figure02: Example of Force Field Analysis ‘How to ensure that creativity techniques are utilised?’, Source: [10]

M. FORCE FIELD ANALYSIS
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Case study 2
(extract from the Mind Tools Website http://www.psywww.com/mtsite/ [8])

This case study presents a Force Field Diagram (see Figure 02) which outlines driving and 
restraining factors related to the change issue ‘Upgrade factory with new manufacturing 
machinery’.

The driving and restraining forces are elaborated and scored by the participants. The re-
sulting table might look like the one in Figure 02.

Figure 03: Force Field Diagram Example, Source: http://www.psywww.com/mtsite/forcefl d.html

Once you have carried out an analysis, you can decide on the viability of the project. 
Where you have decided to carry out a project, it can help you to analyse how you can 
push through a project that may be in diffi  culty. Here you have two choices: 

To reduce the strength of the forces opposing a project 
To increase the forces pushing a project 

Often the most elegant solution is the fi rst: just trying to force change through may cause 
its own problems as e.g. staff  can be annoyed into active opposition to a plan instead of 
merely not welcoming it. 

If you were faced with the task of pushing through the project in the example above, the 
analysis might suggest a number of points: 

By training staff  (increase cost by 1) fear of technology could be eliminated (reduce fear by 2) 
It would be useful to show staff  that change is necessary for business survival (new force in favour, +2) 
Staff  could be shown that the new machines will introduce variety and interest to their jobs (new force, +1) 
Wages could be raised to refl ect new productivity (cost +1, loss of overtime -2) 
Slightly diff erent machines with fi lters to eliminate pollution could be installed (environmental impact -1)

These changes swing the balance from 11:10 (against the plan), to 8:13 (in favour of the 
plan)

M. FORCE FIELD ANALYSIS
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6. Glossary

Driving forces are those forces aff ecting a 
situation that are pushing in a particular 
direction; they tend to initiate a change 
and keep it going. In terms of improving 
productivity in a work group, pressure 
from a supervisor, incentive earnings and 
competition may be examples of driving 
forces.

Equilibrium is reached when the sum of 
the driving forces equals the sum of the 
restraining forces. The equilibrium can 
be raised or lowered by changes in the 
relationship between the driving and the 
restraining forces.

Innovation is according to Couger defi ned 
as the process by which new ideas are put 
into practice.

Restraining forces are forces acting to restrain 
or decrease the driving forces. Apathy, hos-
tility, and poor maintenance of equipment 
may be examples of restraining forces 
against increased production.
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Question 1: 
How are the forces that cause 
a change process called?

True False

A:self-regulating 
forces

B:driving forces

C:gravitational forces           

D:restraining forces
            

 Answer: 

A:false
B:True
C:false
B:True

Question 2: 

And how are these forces 
defined?

Question 3: 
List relevant steps for the 
implementation of a Force 
Field Analysis!

8. Questions
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