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Accompanying the Book on its Way

Innovation has long been a central concept in all areas of life and spheres of
the economy, from manufacturing to services, and from commerce to educa-
tion. Despite the fact that there is much talk about innovation, many organi-
sations in both the private and public sector would rather avoid innovation
than accept it with open arms. One reason for thisis undoubtedly inadequate
knowledge and a lack of skill in the management of the innovation process
and the changes it may engender. Like most other skills, those pertaining to
the processes of innovation may also be learned by organisations. The right
approach, supported by knowledge and insight, and, in particular, the will
and support of management in effecting change, are essential in this.

This Book is intended both for those who wish to include elements of in-
novation in their academic work processes as well as practical person who
would like to structure and improve their existing processes of innovation.
It focuses primarily on the management of the initial phase of the innova-
tion process, i.e. the identification of problems and innovation opportunities.
It consists of four parts, each of which represents a chapter, that together
represent a new approach to the introduction of innovative methodology. It
is a “bottom to top” approach that works from the identification of an actual
problem to the implementation of a solution. The Book brings together a se-
lection of some well and lesser known methods, together with a number of
newly deliberated approaches and techniques especially prepared for this
purpose. It should be noted that some of the methods are original. The au-
thors of each of these are marked accordingly.

The first part introduces the innovation process, especially its first part, pre-in-
vention phase or so-called fuzzy front end of innovation. It is intended to famil-
iarise the reader with the concept of the problem asa starting point in innovation
and irrespective of the declared chaos of this phase demonstrates that there is
nothing »crazy« if only we start in a systematic manner. The design of the Book
and method of reading and practical application is also explained in this chapter.

The second part is the presentation of a set of 24 methods that are useful
in the preparatory stages of the innovation process. Many of these methods
are simple enough to be undertaken by those with less experience of such
issues, but nonetheless have the potential to achieve tangible results. Due to
the fact that the literature embracing methods for the creation and selection
of ideas is both extensive and exhaustive, the primary focus here is on the
somewhat less well known and less frequently used methods which are ap-
propriate to the address of problems and the identification of opportunities.
These methods may be applied as the basis for the innovation process study,
while individuals or groups may use them for a better, more efficient and
more orderly execution of the pre-innovation process. They contribute to
creating a clearer picture of an organisation’s problems, as well as the iden-
tification of latent opportunities in relation to the address of the challenges
faced, together with the provision of dynamic solutions.
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Part three presents two new and slightly more complex methods for the
integrated management of the initial stages of the processes of innovation
which have been developed and successfully tested within the scope of the
SharTec project. The first is PACIS, which focuses on the analysis of the prob-
lem, the creation of ideas and the selection of solutions through an appro-
priately comprehensive approach in the form of workshops within a closed
group. The second method is eMIP, intended for the mass identification of
problems through a mentored familiarisation with different methods and,
with support in the virtual environment, their guided implementation with-
in the organisation. This second section of the Book is principally focused
on the concept of introducing or enhancing the culture of innovation among
employees in the companies and organisations.

The fourth part of the Book is designed from a practical perspective. It com-
prises a set of worksheets and schedules in the form of a matrix or a typical
structure, together with practical instructions for carrying out the methods
tobe implemented. It is designed for those who wish to carry out the selected
method either as a trial or more broadly. The worksheets are ready for im-
mediate use, but, if necessary, the user may also adjust them according to
practicalities, which also facilitates the simpler and more efficient prepara-
tion and management of the pre-innovation phase.

Finally, to accompany the Book on its way: innovation is forever a process
that has to be established and maintained in accordance with the nature of
the organisation and all of its elements. Not only in the Slovenian area, but
alsointhe wider international scientific community the pre-invention phase
proves to be somewhat neglected. Accordingly, this Book should serve as a
useful accompanying tool in the realisation of processes facilitated by curi-
osity, imagination and the desire to succeed.

The Authors
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Introduction

Companies in the global and competitive environment today no longer ask
whether it is reasonable to innovate or not, yet they think about how many
assets and other necessary resources they are ready to or need to invest in
the invention-innovation-diffusion process (IIDP).

Innovate means to carry out the entire process from defining the problem
to the successful implementation of innovations in practice by using it our-
selves or sell it to others; innovation is a new proven benefit of users of new
idea). As stated by Mulej (2015), [IDP includes the following basic steps:

. practice and learning to make innovating a daily routine;

. critical and creative thinking and experimentation;

. ideas on changes;

. selection of some promising ideas as inventions;

. recording of a part of inventions as suggestions;

. elaboration of a part of suggestions to create potential innovations;

. making them accepted by users as sources of their benefits, i.e. innovations;
. diffusion of innovations to maximize the number of users;

. making innovations the usual practice;

10. permanent collection of new insights, ideas and experiences.

ONOOY Ul WN -

©

The whole process (IIDP) resumes after the tenth step.

The research results also suggest that investing in innovation results in eco-
nomic results (Likar, KriZaj and Fatur 2006, Likar 2002a, Anton¢i¢, Hisrich,
Petrin and Vah¢i¢, 2002). The latter proves true in the case of investing in the
development of innovation itself and even more so in investing in the manage-
ment of the innovation process. Hence, the innovation followers earn just over
one euro from each euro invested in innovation, while the innovative earn as
much as tenfold. However, in reality and in their daily battle for survival, the
companies often fail to find additional time, resources and energy for much
needed innovation. Investments in a systematic and organised innovation may
often only be afforded by financially strong, predominantly large and medium-
sized enterprises, which have a clear innovation strategy. However, there are
very few such companies in smaller economies, such as Slovenian. Hence, a
systematic and organised approach to innovation often remains just 'wishful
thinking' for small and medium-sized enterprises. Companies often also fail to
have specialists with expert knowledge and innovation management qualifi-
cations. The first phase, the so-called idea management is often formalised in
enterprises, especially larger ones, yet rarely supported with appropriate and
sustainable activities. In addition, innovation activities focus primarily on the
creation of ideas and less on the perception of problems and opportunities. All
of the aforementioned indicates that most companies run a risk of missing the
global innovation train and weaker market competitiveness.

Said challenge may be translated into the question whether and how it is possi-
ble tobring the innovation process closer to small and medium-sized (and large)
enterprises. At this stage, this Book has many advantages. It offers a carefully
selected range of methods to manage pre-invention phase, which may be se-
lected easily by way of using the "semaphore”. The methods are comprehen-
sively presented with a description of contents, implementation of process, the



potential and examples of good practice as well as templates and instructions
for immediate implementation of methods in practice. The methods selected
are operationally manageable, both time-wise and in terms of preparation and
organisation. The reader is left with only one task: to select the appropriate
method for a given situation in his/her organisation and to adjust to creativity.

How to bring innovation closer to
small and medium-sized enterprises?

Innovation and business process starts with an idea or a problem for which
we find a new and effective solution. However, how can we come up with ideas
for innovation? Firstly, we present some possibilities as to how ideas for new
innovation-business challenges may be generated:

Perception of market opportunities. The example presents the Slovenian
product Kosmodisk. It is a technologically simple product yet it entered into
the market at a time when a lot was being reported on the disorders result-
ing from long hours of sitting and lack of exercise, and has in the mean time
become a huge market success with approx. 2 million users.

Detection of competition’s weakness. An example of this is the emergence of low-
cost air carriers as a response to the market, which has for decades offered only
relatively expensive services. By way of optimising the flight costs, airport fees,
ticket sales and other items (new business model) the low-cost carriers have taken
over alarge part of the market share and rocked the entire aeronautical industry.
Detection of technology opportunities. Sustained and rapid progress of tech-
nology offers a range of ‘compulsory’ innovations (e.g. televisions, monitors
based on the LED technology) and a range of innovative opportunities for prod-
ucts that are not in themselves evident. One of such examples is the capsule
for the examination of the intestines, which the patient swallows, and which
during its path through the digestive tract wirelessly sends a picture of the in-
testines and other data to the medical staff on the basis of a miniature camera.
The Said capsule was created as areflection of concealed stealth medical needs
(painful examination with a probe, which travels through the intestines on a
wire), which failed to be solved for along period of time. The basic idea was born
by pure coincidence, based on the development of air missiles. The idea was to
transfer the so-called “missile eye”to the said capsule. It was not until the devel-
opment of technology that this was actually possible.

Spin-off. Useful results often arise based onresearch and development activ-
ities performed at universities and institutes. If it is estimated that these re-
sults have market potential, a so-called spin-off company may be set up. Such
an example are welding glasses that automatically dim when we start to weld.
The basic technology was developed at an institute, while an internationally
successful company, which used basic technology and developed a successful
commercial product, was later founded.

Building on our own hobbies, knowledge and skills. Hobbies represent ac-
tivities into which we are prepared to invest years of our free time, creativity
and energy. Since we are motivated at work, we often achieve a high level of
knowledge and skills. If we manage to connect this with a dash of creativity,
this can be a great starting point for innovation and business work. An ex-
ample is the company Pipistrel, where the hang-gliding hobby turned into an
extremely innovative and internationally recognised company.

C Shar
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Waste materials and energyasasource of opportunities. The Ocean Orchids
company from Prekmurje Region represents such an example. The specialty
of the Ocean Orchids' tropical garden is the use of geothermal energy, which
entails the use of “green” source of heating and enables the existence of a
garden with tropical plants in an otherwise completely inappropriate envi-
ronment place for their growth.

Fashion trends as a source of ideas. Manufacturers of mobile phones and acces-
sories have come up with an idea to offer to the users colourful phone covers and
matching parts of casing. Hence, the users were able to match the colour of their
“cell phone”tothe colour of their clothing, handbagora certain event. In this case,
the idea was not motivated by the known needs, but mainly from fashion trends
and a vision of manufacturers, which has been well received among users.
Problems as a source of ideas. Very often the starting point is a problem which
we or our customers or users face. Such a case is for example a mobile phone (and
also the tablet). When they became larger and with a touch screen, a problem of
drops to the ground emerged since a large display was significantly more sensi-
tive to impacts. Hence, the protective covers emerged on the market en masse.
We are talking about a new market opportunity resulting from a clear problem.

Fuzzy front end pre-invention
phase of innovation process

Why a problem? It is a well known fact that many of the greatest innovations
of our time, as well as innovations in general, are a result of a brilliant idea,
which appears at a the moment of extraordinary inspiration, while others
are born based on the collection of ideas and proposals without previously
ever talking about the problem. Therefore, it should be emphasised that the
conceptual phase is by no means negligible and far from trivial. However,
with merely focusing on an idea, a company or organisation may miss some
key opportunities or may not detect problems that later may become unsolv-
able. This is not just a case with new market products, but also with the or-
ganisation, processes, strategy and other “soft” aspects of the operations. All
of these are sources of problems and eventually innovation opportunities.

Contemporary literature also shows that the “fuzzy front end” or the pre-
invention phase, sometimes also called the unclear or problem phase, is one
of the key steps to a successful innovation. However, only rare authors or
studies pay due attention to this stage despite its vital role in the innovation
process. The aspect of problem with regard to the pre-invention phase is also
rarely exposed in the literature. Usually, the thinking about the pre-inven-
tion phase commences with the element of idea (see e.g. Deppe et al. 2002;
Hiisig and Kohn 2003; Sperry and Jetter 2009; Breuer, Hewing, and Steinhoff
2009; Verworn, Herstatt, and Nagahira 2008). Also, Griffin et al. 2007, who in
their study of interviews with serial innovators establish that in the process
of innovation the said innovators primarily address the problem itself, yet
they donotinclude this element in the definition of pre-invention phase. The
sources which include an element of opportunity in the pre-invention phase
may also be observed (see e.g. Paasi et al. 2007; Kim and Wilemon 2002), yet



only Paasi et al. 2007 explicitly talk about the problem in connection with
the opportunity. In the aforementioned literature an opportunity relates
primarily to pursuing of new technologies, discovering niche markets and
potentials, identifying consumer needs, and rarely to a concrete problem in
relation to an existing product, process, business activity, or as a concrete
starting point for the creation of an entirely new product.

How does Google Scholar see the
“problem phase”?

To complement the existing literature, we strive to highlight and emphasise
the importance of the problem phase as the key element in the pre-invention
phase. The disregard of the problem aspect may be inferred from the scope of
technical and scientific literature that addresses this topic. An overview of the
nummnber of ‘hits’ (links to sources) in the Google Scholar with selected search
terms used gives one of the views of this topic. We were looking for hits by typ-
inginthekeyphrase “front end of innovation + problemidentification”. The sec-
ond part of the phrase (after the + character sign) was appropriately changed
so as to include all elements of the pre-invention phase (problem, opportunity,
idea). The hits containing the words “problem identification, problem defini-
tion, problem analysis” were negligible in comparison with the results of search
with the key terms “generating ideas, selection of ideas, identifying ideas™. On
the day of search there were a total of 73 hits (excluding references) on the ele-
ment of the problem in the pre-invention phase and 984 on the element of idea.
Even if the hits on the search of the term “opportunity”, which some authors
use in a similar meaning (there were 477 of such), are added to the element of
the problem results in a search term opportunity, is the element of idea almost
twice as likely addressed in the sum of all hits. (Kogmrlj, Likar and Sirok 2014).

Table 1: Hits in the Google Scholar search engine for the selected search phrase

element of problem element of opportunity element of idea
search phrase hits search phrase hits search phrase hits
identification 38 identification 238 idea selection 193
detection 4 detection 1 idea detection 1
recognition 5 recognition 82 dea L 3
recognition
analysis 33 analysis 149 idea analysis 20
exploration 3 exploration 7 idea generation 702
idea creation 65
Total 73 Total 477 Total 984

Note: Results as of 18 December 2014

! The search was conducted in English, the search phrases may have appeared in the title or in the text, while the source had to
contain the search phrase as a whole (e.g. problem identification, problem definition, problem detection, idea generation, idea
selection) and phrase (front end of innovation). Patents and citations are excluded from the number of hits.
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In a similar manner as the frequency of occurrence of a problem and idea
in the pre-invention phase, we also checked the frequency of occurrence of
certain methods in the professional literature?. Firstly, we selected 50 of
the most common methods of innovation, especially those which are more
commonly used and are suitable for use in the pre-invention phase. Based on
their content and manner of implementation, we marked the methods as ap-
propriate for working on a problem (problem identification, problem analy-
sis) or as suitable for work onideas (idea generation, idea analysis, idea selec-
tion). 598 sources were found on the methods for working with a problem,
while 913 sources were found on the methods for work on an idea An even
more obvious difference appeared in the search with the key phrase “innova-
tion" instead of “pre-invention phase” where there were a few thousand hits
for problem methods and tens of thousands for idea methods.

Obstacles in solving innovation-
entrepreneurial problems

Since the Book focuses on opportunities arising from problems, some of the
pitfalls, which are often encountered, should also be noted. The cornerstone of
the innovative process is the correct understanding of a problem or a challenge.
Sometimes problems are clearly visible, yet often having the general knowledge
on a problem does not necessarily mean that its causes are really understood. To
wit, a correct definition of a problem substantially facilitates its proper solution.
The reasons for the failure to adequately solve the problem are multiple.

Incorrect assessment of circumstances

The assessment of a manager, entrepreneur, executive head or other per-
sons arises from the previously generated conception and experiences that
lead to partial or incorrect assessment. Thisis the basis for further activities,
which are consequently incorrect. In doing so, the causes of incorrect assess-
ment may be two:

= aninadequate understanding of the problem,
= anincorrect specification of the problem.

We primarily talk about the perception in connection with the subjective
assessments based on incorrect assumptions and old mindset, while we talk
about the incorrect specification when we failed to obtain the necessary ob-
jective information.

Example: On a long trip the bicycle’s tyre is flat. Since the said tyre has had
several puncture in the same season, we make a stop in a shop the store and
buy bicycle puncture repair kit a tool for patching. When the tube is taken
out of the tyre type, we discover that there is no hole and that there is ac-
tually a problem in the valve which is letting the air out. Since we failed to
investigate the problem in more detail and we relied on the previous experi-
ence, we lost time and money. The example therefore points to two elements:
an inappropriate perception and inadequate analysis and, consequently, the
erroneous specification of the problem.

2 The search was conducted in English, the search phrases may have appeared in the title or in the text, while the source had to
contain all the search phrases, i.e. the given phrase (e.g. PACIS or PACIS method) and phase (front end of innovation).



Insufficient data, information and analyses

Intuition is one of the most common reasons for managers’ incorrect deci-
sions. In this respect there are a variety of forms. The first form is related to
insufficient information, which leads to incorrect conclusions, since the cru-
cial scenarios are designed without the necessary professional broadness.
Another type of problems is a result of data, which are incorrectly processed
or certain limitations of individual analytical methods, which are not prop-
erly considered. There may also be the case of the results of analyses, which
are applicable for some other cases, yet not for ours. The third problem is
linked to the “information era”, where there is a wealth of information from
which we fail to select those most relevant for a particular case.

Example: A publishing company launches a new magazine onto the market.
The company has carried out an analysis on the readership for the already
existing magazine with similar content. Based on the said analysis, they
established that they can expect 300,000 readers. However, the company
failed to consider that each magazine is read by three readers on average,
and hence, there are only 100,000 potential customers on the market.

The importance of focusing on the future

Modern innovation strategy must also ensure that the research and develop-
ment work and innovation are not always subject to the pressure of today's
business needs. Simply said, the great innovators do not allow that today's
needs and pressures nullify their look into the future. Thus, the innovative
leaders according to the AT Kearney study create separate “engines” for the
management of today’s business processes, and those, who look into the fu-
tureand willbe able totake advantage of the long-term benefits of the growth.
Thus, for example IBM created three teams to manage the company’s innova-
tion programme, which focused specifically on innovation strategy, techno-
logical trends and operationalisation of innovation. So as to ensure the focus
on the present and future priorities, IBM builds its business opportunities on
three different time frames: short-term fundamental business opportunities,
medium-term growth prospects and long-term upcoming opportunities. IBM
has consciously decided to allocate a relatively large part of its funds (10 to
15 percent) for the development of long-term opportunities and they do not
“sacrifice” those funds them for any immediate priorities or “fighting fires”in
the company (AT Kearney 2014).

This is only one example where successful operations include addressing a
problem. In fact, all organisations on a daily basis face problems that may be
visible or concealed, known or yet unidentified, notwithstanding the relevance
and the potential of idea in the innovation process. As the popular saying says,
“recognition of the problem is already half-way to a solution”. In our case, this
means that a company or organisation that regularly detects and solves its
problems and difficulties (at all levels) may potentially innovate and operate
more successfully.

The aforementioned baselines which relate to different sources of innovation
opportunities, importance of a problem phase and incorrect perception of
problems, as well as focus on the future, served as the guidance in the prepa-
ration of methods, which are presented in this Book.

C Shar



How to choose the most
appropriate method?

When there are alot of tools or methods available for a particular task, the se-
lection of the right tool is often more complex than the task itself. Similarly,
when travelling, it is sometimes much easier to define the destination than
to choose the path that will lead us to our destination. So as to facilitate the
decision on selecting appropriate methods to the readers, potential innova-
tors, each method has been labelled according to the six aspects that define
its features and implementation.

1. Scope - the method is suitable to address a problem or an opportunity, which is
already an intermediate phase on the way to the solution. When talking about the
problem, we have in mind an issue or an inappropriate yet important situation,
which need tobe detected first and then clearly defined and analysed. On the
other hand, an opportunity indicates either a challenge in the work process, a
source of solutions for an already known problem or detection of the potential for
aninnovation, but it can also indicate an idea for a solution.

2. Duration of implementation - swiftly (may be implemented in no more than a few
hours) or slowly (lengthy version). Most methods may be implemented in a very short
time, swiftly, yet such a manner of implementation cannot provide optimal results.
Therefore, the icon “swiftly”is only given to the methods which give visible results in
ashort time. Lengthy, slow implementation is very versatile: it can last several days
or even weeks or months. This is further specified in the description of the method.

3. Number of participants - the method may be performed individually or may require
work in a group. Most of the methods give the best results if they are performedina
group. Group dynamics may contribute to more associations, to divergent thinking and
to greater creativity than the ability as well as practice of identifying and developing
new deals. Moreover, a professional background of participants mostly represents
useful basis for creative work. However, there are methods that may quite effectively
be performed independently. These methods are marked in the text with the icon for
independent execution, while the remnant methods are marked with the icon for the
group. Nonetheless, the individual methods may be very effectively carried out also in
the group. Itis useful to include in a group also people who are not heavily involved in
searched problems, since they often notice them more easily. Moreover, critical and
pervasive individuals, even the “eternal grumblers” should also make part of a group.

4. Profile of participants: expert (a participation of an expert from a particular
field or a moderator for the implementation of the method is required; asa rule,
they are external personnel) or generalist (no special knowledge is required for
implementing the method and more comprehensive view may be achieved). It is
usually advantageous that an expert in the field under consideration is also involved
in the implementation of the method. Whether it is enough that the said person is
an experienced worker or is it sensible to invite an established expert depends on
the complexity of the problem and situation as well as the company’s capacity. The
methods where a cooperation of expert is indispensable are marked with the icon.
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5. Potential: enables incremental or breakthrough innovations. Both are useful, as
such. Breakthrough innovations are usually rare, yet essential for the development
breakthroughs of organisations. We can expect many more incremental innovations
from various fields. These innovations are necessary for sustainable innovation




and solving of everyday challenges. It should be noted that all methods allow the
creation of incremental innovations, while the breakthrough category is marked

for the methods, which enable also such innovations. However, two things should

be stressed: we may not achieve the potential for a breakthrough idea despite the
correct implementation of the method, and with only incremental innovations we
can get an inspiration for a breakthrough innovation (the so-called Eureka moment).
. Orientation: into the present (detection and solution of problems in the present) or

the future (enables generation of significant, visionary ideas and is often based on the
assumption of the state in the future). Our thinking is usually focused on the present.

Itis useful to promptly and regularly solve the existing problems and challenges so
that they do not grow into large problems, or that they do not lose their potential.
[tis particularly due to the constant involvement in the present, that the methods
which address the future are even more valuable. They enable us to envisage the
development of the field, future challenges and even upcoming problems.

The methods are classified in a table pursuant to the first three aspects. Since
certain aspects may overlap, e.g. some methods may address a problem and an
opportunity, the method can be restated in several cells. This is particularly
the case for individual methods, for the majority of whichit is considered that
they may also be performed in a group. By contrast, not all of the group meth-
ods are suitable for individual execution.

Table 2: Review of methods as per selected criteria - field, duration, participants

ADDRESSING A PROBLEM ADDRESSING AN OPPORTUNITY

GROUP IMPLEMENTATION

[shikawa Diagram
Matrix Structure
Design

Problem Mining

Progressive
Abstraction

0aDIM

SWOT Analysis
Forced
Connections
PACIS

Innovation - "From
Sources toa Star”
Focus on the Goal
DELPHI

Wild Cards

eMIP

PAPSA

PDCA
USOMID/SREDIM

Attribute Listing
QaDIM

SWOT Analysis
Forced
Connections
PACIS

SWIFT SLOW SWIFT LENGTHY
IMPLEMENTATION IMPLEMENTATION IMPLEMENTATION IMPLEMENTATION
Cause-Effect Focus on the Goal Mindmap
Diagram Gemba Walk Attribute Listing
g [shikawa Diagram TRIZ QaDIM
= E Mindrmap SWOT Analysis
g E Problem Mining Forced
E | 0aDIM Connections
E ﬁ Problemn
=g, | Breakdown
E SWOT Analysis
Forced
Connections
Innovation Cube Incremental Innovation Cube Incremental

Innovation - "From
Sources toa Star”
Five C's of
Opportunity
Identification

DELPHI

PAPSA

PDCA
USOMID/SREDIM
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A review Semaphore of methods

Final decision on the most appropriate methods should also consider a review
of the Semaphore with the detailed descriptions of the methods in the second
part of the Book. The Semaphore consists of six pairs of icons that represent
the categories of previously presented aspects. Before a detailed description,
we added the Semaphore with the categories that apply to the selected method.
Some methods are “amphibians”, allowing both, addressing a problem as well
asanopportunity; they can be performed individually or in a group, while other
methods are very specific, intended e.g. only for group work. The Semaphore
under each heading will thus be somewhat different for each method.

swiftly individually present

opportunity slowly breakthrough future

Innovation Semaphore - visual review of features

However, the said division represents the basic, mechanistic classification of
the methods. For the purposes of a more serious introduction of innovation we
recommend examining studying all the methods, which are presented in detail
in second section of this Book. Each method is described with five elements:

= description provides general features of implementation and potential
of the method;

= purposeis presented in terms of applicability and expected impact;

= Implementation processpresents various phases of the course of the method,
the specifics of individual steps and instructions for actual implementation;

= participantsindicates who and how many people are the most suitable
for the implementation of the method; whether that is an individual or a
group, whether it requires moderating, external participants, experts;

= durationis the section, where the envisaged duration of the
implementation is presented in brief. Duration may vary from the
anticipated, depending on the composition of the group, the nature of the
subject object addressed, experience and motivation of participants.

A scheme or a matrix of implementation and a description of practical examples
is also added to the majority of methods (where possible) so that the reader may
better understand the application in practice as well as the manner of implemen-
tation. Worksheets with short instructions and a blank matrix are added in the
fourth section of the Book for the methods where its implementation is possible
based on the matrix or a scheme. Worksheets are ready for immediate use.



THE ART OF MANAGING INNOVATION
PROBLEMS AND OPPORTUNITIES

The Art of Managing Innovation Problems and Opportunities



[
5
0n

(¢

Simple methods
for rapid implementation

Presented below are a set of methods for addressing problems and identify-
ing opportunities which have a common denominator, namely: overall sim-
plicity and conciseness. These are methods that can be learned quickly and
performed even more swiftly. They do not need a long period of preparation,
and the results are immediate. Although in general these methods are sim-
ple, some are nevertheless a little more structured than others, and, asa con-
sequence, it is a little more difficult to understand them; in any such case, itis
recommended that the reader first studies the example, and then examines
the technical aspects of the methodology.



1. Cause-Effect Diagram

incremental

problem

swiftly individually generalist present

Description. The cause-effect may be used independently in the innovation
process, or as a support tool in the implementation of other methods. The
diagram helps identify the actual problem through an analysis of causes and
effectsina quick and easy way.

Purpose and applicability. This method is useful in analysing and defining
more complex problems with many unknowns, or in cases where we fail to
find appropriate solutions to an apparently simple problem.

BASELINE
PROBLEM

\ 4 Y

CAUSE1 CAUSE 2 CAUSE 3 CAUSE 4
v v y y
EFFECT OF CAUSE 1 EFFECT OF CAUSE 2 EFFECT OF CAUSE 3 EFFECT OF CAUSE 4

ACTUAL
PROBLEM

Y
A

Cause-Effect Diagram

Implementation process. We first write down the selected problem and then
describe a couple of potential issues, which are believed to cause or underlie
this problem. In the next step we try to ignore the baseline problem (we can also
conceal it on the paper or wipe it from the board) and concentrate only on single
suspected causes. Every such potential cause must be addressed separately and
independently from the baseline problem. We then attribute effects to the cause,
ie.the effects that it has or might have (e.g. on the business operations, work pro-
cess, etc.). Thisisthenrepeated for each of the suspected causes. An analysis of the
effects follows in the next step. From the set of effects, we mark those which are
actually perceived at work. Thus, by using the tools, those particular causes which
actually engender the apparent consequences are identified, and on the basis of
this result it is possible to redefine the problem and seek appropriate solutions.
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Example: A workplace safety company carries out its operations on a pro-
ject basis and recruits personnel on a contractual basis. Projects have vari-
ous different components: training, organisation of exercises, reviews of the
adequacy of facilities, regimes and operations etc.. Recently, the company
has been facing a drain of reliable project staff, and consequent contractual
non-compliance, resulting in commercial Iosses. Meetings were convened in
the search for solutions, but none were forthcoming; next it was decided to
create a cause-effect diagram and thence analyse it in detail.

CONTRACTORS ARE
LEAVING THE PROJECT

They are not They are not ins.l;:}:i)t’:iae:stly
adequately qualified for informed about
renumerated the tasks the project
« they have to accept ¢ they undertake work ° ig:l{se)(ped T
more work inappropriately o the timeframe
 theyare not Othey need additional }‘g;g;eﬁ:ﬂecm B
committed training hey dqo not
* more time is neccessary have adequate

* training was not
considered in payment

for executing their tasks

competencies for their
tasks

@they perform their Othey should have hey do not have
. - adequate capacities
tasks only partially additional experts Forihe racks

NADEQUA
DN (U

ONTRACTOR

An example of a completed cause-effect diagram

Analysis of the effects (see Figure 3) reveals that the premature exit of staff
from projects is merely a consequence, whereas the actual cause is the inad-
equate selection of contractors who, due to insufficient information about
the project, fail to meet its demands or appropriately fulfil their tasks and
obligations. On the basis of this, the company decided upon a different meth-
od of contractor selection, namely they first prepared a detailed inventory of
tasks, the competencies needed to implement them, and only then did they
look for suitable contractors.

Participation: Although the cause-effect diagram technique may be per-
formed by individuals, it may be more effective if carried out in groups, in or-
der that more opinions and a broader perspective of the issue may be gained.

Duration. The duration depends on the complexity of the problem together
with knowledge as to the circumstances and processes; it may, however, also
be accomplished very quickly, certainly in less than an hour.



/4

2. Incremental Innovation - “From Sources to a Star

problem opportunity group generalist incremental present

Description. It is the so-called systematic inventive thinking. In the case of

innovation from resources we are dealing with existing products as opposed

to customers and their needs.

Purpose and applicability. This method is useful for extending the lifecycle

of a product upon the need for its upgrade or renewal, in order to maintain

market appeal or remain abreast of the competition.

Implementation process. Searching for new opportunities for the re-design

and upgrade etc. of products whose life cycle is coming to an end; these are

relatively easy toaccomplish and market, as they derive from existing sourc-

es. The method consists of the following phases:

= Transformation (redesign through removal and replacement of the requisite
or essential function, or upgrade/modernization of the existing function)

= Multiplication (the selected part is multiplied for better performance)

= Separation (some vital parts are split or subdivided to create a new
composition of the product)

= Integration (functional elements of a product are assigned new tasks,
else they are merged or integrated)

= Connection (creating new connections between elements that were
previously unconnected, or reconfiguring the existing connections).

TRANSFORMING MULTIPLYING
The essential For a better

function performance

EXISTING

CONNECTING PRODUCT SEPARATING
Previously unconected and reinstalling
elements elements

INTEGRATING

Functions or
elements

Innovating a product from existing sources
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The scheme described in Figure 4: Innovating a product from existing sourc-
es canbe used in implementing the various individual phases of the method-
ology. It is not necessary to follow the written order of the phases. Each step
of the scheme may be carried out independently of the others, and also, de-
pending on the product under consideration, it is not necessary to complete
all the phases. It is, however, essential to focus on the existing situation and
resources available when looking for opportunities. In essence, we should
detect - based on the analysis of the product - which of its elements and/or
functions hinder the continuation of its life (market) cycle. Thus, the identi-
fied problematic or obsolete elements of the product can be re-designed or
renewed and updated to extend its lifecycle. The key feature of this method
isthat we innovate only by starting from the status quo and the already avail-
able resources. The Quick and Dirty Innovation Method (QaDIM), where a
similar principle of innovation is implemented, is not limited by the resourc-
es, since we innovate on the basis of the potential of an existing product.

Example: A manufacturer of baby toys has seen a drop in the sales of its push
scooter; this is mainly due to cheaper, but lower quality, imports from east-
ern markets. Due to extant high production quality and commensurately
high material costs, the price of the product could not be significantly low-
ered, thus it was decided to seek opportunities to maintain market position
through improvements to the existing manufacture. Their target custom-
ers were young, active parents, and the company was thinking mainly in

TRANSFORMING MULTIPLYING
Adding a hinge to basic Additional rear wheel

axis so it becomes to improve stability
foldable

KIDS
CONNECTING SCOOTER
Hinge enables

transformation from

scooter to balance
bicycle

SEPARATING
Now comprises
4 wheels of different
sizes and 2 platforms
forindividual

settings
INTEGRATING

Addition of a fender
over the wheel
axle to protect

againstdirt

Example of innovation from existing resources



the direction of addressing their specific needs and lifestyle. They gathered
together a focus group, consisting of the push-scooter designers, young par-
ents, marketers or retailers.

The company was looking for opportunities only by taking into account the
existing elements of the product and the available resources, i.e. it did not
want to develop a new product. In addition to the now added possibility of the
simple transformation from a push scooter into a balance bicycle, potential
for extending the lifespan of the product were found in the folding option for
easy carrying when the child gets tired; adding wheels for greater stability;
individualized configuration depending on the child’s circumstances and the
specifics of the terrain, as well as adding protection from dirt. The company’s
decision thence to manufacture the combination scooter - balance bicycle
proved to be a good one, as it was most successful on the market.

Participants. The method is usually carried out in a group.

Duration. This method takes more time, at least 2 to 3 days, because it is nec-
essary to carefully examine the various aspects of the existing product and
options in order to perceive all the possibilities and opportunities.
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3. Innovation Cube

Itisamethod that has already been used in practice, yet it has been finally devel-
oped by the following authors: Borut Likar, Matjaz Marovt and Katarina Kosmrlj.

problem opportunity swiftly group expert breakthrough future

Description. The innovation cube directs participants systematically towards a
broader way of considering and addressing problems and needs, opportunities
and ideas for novelties as well as towards finding new markets. This method-
ology guides our thinking towards incremental as well as breakthrough ideas,
while its application also leads to consideration of future trends and needs.

Purpose and applicability. Primarily used for innovating products and ser-
vices, this method is directed both towards the present and the future
through the anticipation of completely new markets and products, as well as
for minor innovations to existing ones.
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Implementation process. The innovation cube also serves as a tool for cre-
ating visions and related objectives. In-depth knowledge across the broader
area of the field of expertise, as well as creativity, is essential when using
this method. Only a combination of both delivers maximum results. The
method builds on three groups of challenges and/or dimensions of the cube:

1. existing and future needs and requirements of buyers/users
2. existing and potential users,
3. overt and covert — apparent and latent — problem:s.

The method may be applied in a simple or in-depth version.

In the implementation of the innovation cube methodology, we are talking
about a combination of the “bottom-up” approach, where we start from the pre-
sentand future —aswell as the apparent and latent -~ needs of users, in conjunc-
tion with the “top-down" approach, because innovation is built on new technolo-
giesand emerging trends. Indeed, in this part we leave the so-called secure area
of innovation, since it does not arise from the clear needs of users and only time
will reveal which potential innovations the market shall actually adopt.

The process is systematically conducted using the following steps:

1. Analysis of the dimensions (needs, users, problems); we try to amass as much
information as possible for each of the three dimensions of challenges.

2. "Filling the cubes” or merging dimensions of different fields, which is
carried out in such a way that we find compatible information on convergent
dimensions (e.g. the future needs of existing users in relation to their latent
problems) and then complete the entire cube with this information.

3. Identification of problems and opportunities per the cubes (with regard
to the common information with which the cubes were filled).

4. Searching for solutions that represent opportunities for innovation in
existing products or the development of new ones. For this purpose we
use one of the idea creation techniques.

Presented in more detail below is the process analysis of dimensions in spe-
cific areas of challenges.

Users'needs are analysed in terms of current and future requirements.

= The needs of current users can be ascertained on the basis of surveys,
interviews, critical observation of the direct use of the product,
monitoring and analysis of the verbal and non-verbal expression of
dissatisfied customers, with an analysis of comments and suchlike.

= Future needs are those that will arise after a certain time; they can,
however, already be detected at present. Such needs are a reflection
of the development of technology, materials, new concepts, business
models, etc.. If we want to use this part of the cube well, then excellent
knowledge of trends across various fields is necessary. Thus, for
example, the manufacturers of motor homes need to be broadly familiar
with that particular segment of the market, as well as pertaining design
and materials. An important element of ideas for novelties is associated
with the transfer of good practice from complementary and related
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sectors, i.e. those whose products do not represent competition, but

who are developing similar items (e.g. the transfer of best practice and
innovation from the construction sector as well as information and
communication technologies sector can be sought re their application in
energy saving solutions in motor homes). Trends can also be monitored in
relation to leading competitors, their current plans, and novelties in the
preparation phase, as well as their presentations at trade fairs, etc..

Users and/or buyers are analysed in terms of current and potential users.

= Existing users are the key element, and most reliable part, of our
market, as they are the ones who are already using our product, thus it is
essential to keep them. So we need to meet their current needs and solve
their expressed, overt problems; but we also have to anticipate their
future needs as well as their latent, covert needs.

= Potential users are those who are (still) not using our product. This segment
may be divided into two subgroups: firstly, those who have decided in favour
of the competition, which has convinced them on the basis of their product,
brand, price or otherwise; and secondly are the potential users who are
satisfying those same needs with products from other segments and sectors.
In determining new potential users, we need extensive knowledge, creativity
and intuition. New potential users are not actually acquired from the
“pool” of customers of our direct competition, but rather created from new
groups drawn from other sectors. One example is the Cirque de Soleil. The
audiences of traditional circuses have long been parents with children. Said
circus, however, set as its target group all people who are looking for fun and
entertainment. So, the protagonist created a business model which combines
elements of classical circus (the erstwhile target audience), with stories and
choreography (theatre goer target group), excellent music (music lover target
group), costumes (fashion lover target group) and vigorous performance
(athletic events target group). Based on the innovative concept, the circus
gained a wide range of visitors and experienced a remarkable boom, unlike
the traditional circus sector which has been in long-term decline.

Problems or challenges are addressed as expressed/overt or concealed/covert.

= IThe expressed/overt problems are the ones that are clearly known to us
as a producer or a user. However, we often fail to have a solution.

= For various reasons, we are often not aware of either the problems or the
opportunities for improvement. We, or our users, can only be (partially)
dissatisfied or say “that is how it is”, or maybe “it can't be any different *,
or “this has always been a problem” and suchlike. Such self-evident issues
may not be unsolvable - as if they can be identified, appropriate solutions
may also be sought.
Both in terms of expressed/overt as well concealed/covert problems,
it proves reasonable to first break down the area under consideration
into several smaller ones. For example: as regards the applicability of
functionality, or simplicity, or materials, or maintenance, or transport,
packaging, faults and cancellations, and suchlike, the division must be
adapted to the specific product under consideration, yet we must not
forget to connect the partial solutions into an appropriate comprehensive
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solution. We can deal only with our product and likewise only address
those challenges that come from the environment. Several additional
guidelines for this endeavour may be found in relation to Problem-mining
methodology, which should be similarly applied in this instance.

The method can be undertaken simply and rapidly, or in more depth. In the
first instance, the systematically oriented thinking of experts per the afore-
mentioned needs, users and problem fields (per the 3 x 2 innovation cube), is
sufficient to achieve positive results, without further analysis. If we want to
exploit the full potential of the method, however, then an in-depth assess-
ment should be carried out. This requires additional preliminary activities
that include in-depth analysis of existing users, competition analysis, to-
gether with analysis of development trends both in this particular and other
industries. More participants should be included in the in-depth version.

Example: Spending your leisure time and holidaying with a motor home is a
special experience, and the owners and users of motor homes have become
almost a subculture. Therefore, innovation is particularly important for
their designers and manufacturers. One manufacturer addressed the devel-
opment of its motor home models using the innovation cube, which was im-
plemented across the following areas.

Loss of energy Designis everything
Camper-car
i
o5
Z 3
Gas = Looking to
cylinder % the future
levels 5
=
25
> <
2 &
= Q
&
current potential
Energy autonomy LS

Motor-vessel-home

Innovation cube
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Energy autonomy. One of the key motor-home users’ needs is seven-day au-
tonomy without the need to turn on the engine. This is particularly difficult
to achieve in winter conditions. The basic problem is associated with energy,
and provision of massive reserve battery power is problematic. There are
various system solutions available on the market, based on, for example, the
use of gas, solar power, fuel cells.

Expression as to the current needs and problems of existing users (lower
front-left portion of the cube).

Motor-vessel-home. There is a segment of potential customers who want
the freedom provided by a motor home and the freedom enabled by naviga-
tion on water. One favours the vehicle, the other the vessel. An especially sig-
nificant part of the content of both is the living area. This opens the opportu-
nity to produce a motor-home-vessel according to the “two in one” principle.
Thevesselisanindependent unit, itsliving area can also be used in instances
where it is fixedly attached to an overland vehicle.

Current needs expressed on the basis of an overt problem that may attract
new potential users or customers are thus presented.

Looking to the future. Today, there is almost no motor home user who would ven-
ture out without a smart-phone. This device can enable the remote control of light-
ing, air conditioning, alarm, and suchlike. It can also engender the application of
“common sense” and provide an important step in the direction of prediction. Thus,
for example, weather forecasts for the week ahead can be obtained via the web to
better ensure and optimize energy consumption in the provision of 7-day autonomy.
This represents the future needs of existing users — which are already partially ex-
pressed overtly; however, for the majority of users this need or desire remains latent.

Camper-car. Many users of motor homes are facing the problem of poor mo-
bility (not permitted to enter inner city areas with motor homes, fixing the
motor home for a temporary stay, as well as the vehicle's static awkwardness
consequent toits size). There isactually a solution offered by the motor home
itself: a small detachable vehicle which was an integral part of the camper
and also contained a power unit or engine. Thus presented an interesting,
clearly expressed challenge to attract new potential customers whose extant
preference is to travel by car and either camp or stay in hotels. At the same
time, it is a covert problem of existing users who take the aforementioned
inflexibility of today’s motor homes for granted. This example demonstrates
the potential future needs and expectations of existing users.

This example presents an expressed need of existing users, and at the same
time also the overt problems of potential users.

Gas cylinder levels. Mandatory in the operation of a motor home is the sup-
ply of (butane/propane) gas. Despite its extremely widespread use, even in
households, the market still does not offer a simple and reliable meter that
indicates the remaining amount of gas in the cylinder. As a consequence, we
face the need to replace the gas cylinder only when we actually completely
run out of gas. This challenge pertains, as a rule, to another sector/industry
(production of metering devices), but it could also be encouraged by the de-
signers and manufacturers of motor homes.

The example illustrates a latent problem for existing users and reflects cur-
rent needs.



Loss of energy. Motor homes usually have a heater installed for use in cold weath-
er. This heater is often located in an especially poorly insulated space, thus a large
part of the heat energy it generates is lost externally. This creates a challenge to
produce a better insulated heater, which is a covert challenge for the manufac-
turers. A balance that will ensure adequate ventilation and the avoidance of over-
heating has to be struck, and the failure to achieve this balance is reflected in an
over-dimensioned heater in a poorly-insulated part of the vehicle. This scenario
provides a further opportunity to reduce the power of the heater, which is asso-
ciated with lower manufacturing costs, lower fuel consumnption and fuel costs, as
well as a consequent reduction in operational noise. In this context, the concept of
innovation needs to be passed to the heater suppliers and manufacturers! There
also exist additional possibilities arising from technology transfer associated with
energy recuperation, the use of appropriate glazing and insulation materials and
seals, etc, from the energy-saving and passive house construction sector, which in
themselves engender additional opportunities for innovation.

Considered here is a covert problem of existing users, which, however, large-
Iy reflects future needs.

Design is everything. In the design and manufacture of motor homes, utility
and functionality is generally at the forefront. Design is otherwise a desir-
able supplement, but not an essential guiding force in product development.
At the same time it must be recognised that there is a segment of potential
buyers who see design as the key feature; in this, however, they are unwilling
tolook at, let alone deploy and fasten the almost mandatory awnings, cano-
pies and similar such accessories. For such users, the solution would be a de-
sign camper, with utility in terms of both the interior and exterior spaces,
i.e. the exterior framework - replacing the traditional awning and canopies
- could easily be opened to create a semi-enclosed fore-space.

This example reveals a covert problem of existing users, while at the same
time indicates a future need and desire for both existing and potential users.

Using the example of motor homes, we have illustrated further development
opportunities identified in accordance with the structure of the innovation
cube. Some of the innovation concepts could be developed in more detail by the
motor home manufacturers and incorporated into their products. Other ideas
for innovation, however, are of such nature and magnitude that they require
major change, on which basis it may not make sense to consider them. Exam-
ples also reveal that a portion of the innovation proposals formulated on the
basis of the “cube” are incremental, while others are breakthrough in nature.

Participants. To implement this methodology, it is necessary to include various
experts who accordingly have sufficient knowledge and experience in relation to
customers, markets, technologies and requisites. By way of this, the solutions thus
iterated will be both useful and applicable. This essentially means that the group
implementation of thismethod is the most reasonable as well as the most effective.

Duration. Without previous preparation, the method may be carried out in
a simple, swift version of 1 to 3 hours duration. In-depth implementation,
whichrequires extensive preparations, may take much longer, depending on
the size and complexity of the market, industry and product. Will and ambi-
tion are also, of course, an essential factor in this process!
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4.Ishikawa (Fishbone) Diagram

incremental

problem swiftly

individually group generalist present

Description: The fishbone diagram method is usually implemented in the
context of a group, which is considering the possible causes of a problem, and
the assessment is recorded in the form of a diagram presented as connected
branches or “fishbone” in various levels of detail. The problem is usually ad-
dressed in terms of four or more business functions or elements of an organi-
sation, which then represent the head causes, and these are further broken
down into several levels of sub-causes. By way of this, we gradually extract
and identify the underlying or root causes of the basic problem.

HEAD
CAUSE

Sub-cause
cause

HEAD
CAUSE

Sub-cause

BASIC

/

HEAD
CAUSE

/ PROBLEM

HEAD
CAUSE

Basic matrix of the Ishikawa or fishbone diagram

Purpose and applicability. The Ishikawa - or fishbone - diagram provides
a cursory visualisation of a cause and effect, which can be used to identify
the key causes of problems. The diagram also fosters a more in-depth and
objective presentation of the problem and ensures that all participants are
aware of all the proposals and are on the right track. It discourages partial or
premature solutions, and shows the relative importance of connections and
interactions between different parts of the problem.

Implementation process. Analyses of the problem are undertaken with the aid
of the diagram, which has the shape of a fishbone. On a broad sheet of paper we
draw along horizontal line in the middle, which is pointing to the right to a ver-
bal description of the basic problem that needs to be addressed and examined.
This line represents the fish spine, with the problem at its head. Into the spine,
atanangle of 45 degrees, we draw a line (an arrowhead) for each probable cause
that a group comes up with, and thence mark/identify it with the description of
said probable cause. Then we add sub-arrowheads that represent the sub-caus-
es. The level of detail growing outwards: the outer branches or bones are causal
to the internal ones with which they are linked. Thus, the outermost branches/
bones usually constitute the basic causes of the problem. All causes that occur
more than once, are duly marked and recorded as they may well be relevant.



The group should then examine each cause and sub-cause, starting with the sim-
plest - this for reasons of clarity, but also because complex explanations may be
unnecessary due to the fact that the simple explanations already provided are
good enough. Everything that could be a key cause is encircled, so it may be fo-
cussed on later. Experienced diagram users would add more branches and/or use
different categories, all depending on the efficiency of the problem solution.

The method is usually carried out over several meetings, allowing the group to
thoroughly address the problem. During breaks, new proposals on possible causes
may be developed, and thereisalsoanincreased likelihood that participants forget
who gave which idea, and therefore the subsequent discussions are less impeded.

Software tools - for example XMind and MS Visio - can be used for automated
computer-assisted diagram presentation, and there are also many (free) tem-
platesavailable on the internet for the creation of diagrams in MS Word and Excel.

Example: An employment agency involved in recruitment (outsourcing) for
specific job requirements, specialises in linking specific competencies to job
vacancies for which they charge a commission. Due to the high demand for spe-
cific competencies, their business rapidly expanded, but they were faced witha
problem: they were not able to adapt their work to the increased volume of de-
mand. Therefore, they recorded increasing delays and postponements in plac-
ing candidates, which annoyed customers. Due to the resistance of their staff,
any attempts to introduce a computerized information system failed, so the
person responsible for solving the problem decided to identify the key causes
on the basis of which they could find the most appropriate solution.

The person in charge wrote the problem down on a sheet of paper, and drew
a line from it to represent the fish backbone. On this line she then added four
key elements that influenced the development of the perceived problem.
These were: the methods of placement, the management, the personnel and
the process. For each of the identified key elements she wrote one or more
pertaining causes, and thus continued to the point where it was nolonger nec-
essary to ask the question »why«. Each sub-cause of the diagram was entered
with a new arrow that linked the cause with the sub-cause. The flow of the
analysis was restated in the following bullet points:

= Why do the placement methods cause delays? Because the employees
manually calculate the comparisons and statistical data, the data is not stored
in the database is not always accurate and must be repeatedly reviewed.
= Why don't employees use the computer to perform placements? They
do not know how to use the complex software functions.
= Why can't they use the software? They were not given the
appropriate training.
= Why didn't they receive training? It was not envisaged that
employees required these competencies.

On the completed diagram, she was able to identify the causes and sub-causes
that were repeated: the lack of training and the lack of internal communication
(promoting computer automation). Based on the findings, the manager was able
to propose measures to improve the situation and present these to the principal.

Participants. The method is usually implemented in a group. It is important
that the group members are familiar with the issues as well as familiar with
the environment or the situation in which the problem occurs. It is recom-
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Example of the completed Fishbone Diagram

mended that at least some of the participants come from different profiles.

The sources do not specify any specific number, but it is recommended that

the number of participants should be from 6 to 8, but in the event of well

functioning groups more than 10 people might be envisaged. It is important
to ensure the diversity of views and at the same time make sure that the

workload is manageable. With good knowledge of the issues, the method can

also be accomplished by an individual working on their own.

leys O

Duration. The method is generally implemented in two stages: the first stage

istoidentify all the possible causes, and the second stage to identify the root
causes of the problem. Depending on the complexity of the problem it can

take an hour or two, or it can be held on two consecutive days.




5. Matrix Structure Design
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problem swiftly group generalist incremental present

For a better understanding, we recommend that you first read the Example below.

Description. This method of work organisation within the innovation pro-
cess saves a lot of time in issuing and processing the feedback information
in the course of dealing with more complex problems or ideas, where a larger
number of processes and/or personnel need to be harmonized. These pro-
cesses or personnel are arranged tabularly, so that we have a clear view of
the sequence of activities as well as connections among the employees who
are responsible for each activity. We can then consequently plan more ra-
tionally and without unnecessary complications.

Purpose and applicability. The method is particularly useful for organising
the process of solving more complex problems when it is necessary to har-
monize the various activities of individuals or a group, whereby the results
of certainactivities are important for the implementation of other activities.
The method reveals the structure of activities and the interactions between
them, thereby facilitating the planning and execution of the entire process
as well as more active and rapid problem solving.

Implementation. This method allows us to arrange the elements and/or pro-
cesses of complex problems in the context of a matrix - a table, in order that
the structure can be seen clearly. A transparent display of processes that
contribute to the problem, as well as personnel who are involved in these
processes, reveals some potential conflict points where problems may occur
(between processes, between personnel or between people and processes).
Preparation of the scheme is carried out in several phases:

Phase 1: Accurate description of the problem, thence preparation of a list of
all planned activities for the address of that problem.

Phase 2: Preparation of a table which contains, as its headings to the rows
and columns, the various aspects of the problem or process activities. The
activities in the columns and rows should be entered in the same order (see
Figure 10). It makes sense that the order of entry of the activities follows
(the estimated) order of their implementation.
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Identified problem A B C D E F G

A aspect of the problem or activity X X
B aspect of the problem or activity X X
Caspect of the problem or activity X

D aspect of the problem or activity X| X | X

E aspect of the problem or activity X | X X

F aspect of the problem or activity X X

G aspect of the problem or activity X X| X | X

Implementation of the matrix structure

Depending on the complexity of the problem and the size of the table, it can
be decided whether to mark the elements or activities descriptively, with a
label, or simply with a number, in which case a list of activities with the cor-
responding numbers should also be attached to the table.

Phase 3: Reviewing and entering the connections between the elements. In
the table, we mark the intersections of various activities with a cross. If, for
example, aspect A is related to aspect F, then this is marked with a cross in
the cell of the table where the two aspects intersect. This process is repeated
with all the elements in the rows. If the method is applied for the planning
process, the matrix allows us to identify relationships between different
aspects of the activities, and, the nodes, where the likelihood of problems
increases, based on which it may is possible to organise the processes more
sensibly. If the processes are already carried out and the method is used to
analyse the problem, links between nativities and critical points, which are
hidden causes of the problem, are discovered. With such review (check) the
unfavourable connections, overlaps and loops may (with the help of this ma-
trix) potentially be avoided. In this case the matrix may serve as a foundation
for the improvement of processes and activities.

Phase 4: Analysis of a problem or a process. In the table, draw a diagonal
from the upper left to the lower right corner. This should be followed by an
analysis of contact points - which are potentially critical points:

= Markings below the diagonal indicate the links that are sequenced
in accordance with the envisaged course of implementation. At these
intersections, problems may arise if, for the various activities which
implementation overlaps, the same people are in charge. This can cause
delays or faults in the process.

= Markings above the diagonal indicate improper overlapping of activities,
these are our problems. As an example: let us imagine that when filling



the cans of pineapple chunks, the labels were applied before the canis
closed. When moving (the unclosed) cans, liquid can pour out and damage or
destroy the label. We may face similar problems in other areas, for example;
inamusic school, the teacher presents a tune in a minor key during
instrument lessons, but the students have not yet learned the minor key
scales in their theory classes, so cannot perform the piece properly. This
isnot a case of poorly prepared students, the problem lies in the concept
underlying the teaching process. In such cases, it is necessary to modify or
re-run the already started or even completed activities.

Phase 5 (optional): The method can also be carried out in a slightly more
sophisticated, manner for the organisation of work and to yield even better
results. After entering all the activities into the table, we continue with the
entry of personnel or working groups who are dealing with problem under
consideration. Similarly to how the list of the sequence of the activities was
prepared, we now fill out the part that connects the employees or the execu-
tors with the individual tasks, so that all tasks each individual person per-
forms or participates in are appropriately marked. The analysis of the table
reveals which activities or persons may be over-burdened or interrupted due
toaninsufficient number of executors or a conflict between different assign-
ments. On this basis, the more complex method will yield better results as
regards the better organisation of work processes (Robbins in Coulter 2002).
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M = 121 M
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activity 3 X X B 8| B &=
activity 4 X
activity 5 X
activity 6
personl X X X | x| x
person 2 X
person 3 X X X
person 4 X X

Implementation of matrix structure design including activities
per individual persons
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Example: A manufacturer of specialised mineral engine oils detects an ab-
normally high percentage of peeled-off labels per one of its products. This
raises a number of complaints and delays in the process of order filling and,
consequently, delays in the preparation of other orders. Since testing re-
vealed that the packaging was flawless, they had to establish another cause
for the emergence of the problem.

The company implemented the matrix structure method. In the first column
and row of the table they entered the possible causes of the problem, and then
marked with a cross the causes that were linked. The analysis of the table re-
vealed that the problem might have occurred due to the combination of several
causes: poor fitting of thelid, due to the lack of employee hand cleanliness, lack
of cleanliness of the filling conveyor, or excessive dampness in the filling plant.

Too high a proportion of D47 A B C D EF G H

products with detached labelling

A Supply of inappropriate materials X
for the basic packaging

B Basic packaging insufficiently clean X

C Poor fitting of the lid X X| X | X

D Insuﬁcien’t cleanliness of X | x X
employees hands

E Insufficiently clean filling X
conveyor

F Excessive dampness in the
: X X
filling plant

G [nadequate storage X X

H Inadequate handling / x | x| x
transportation

Example of a completed matrix structure

A more detailed analysis of production revealed that the items in relation
to suspected problems A) and B) were flawless, thus the materials used in
packaging labelling were not at fault as they arrived at the filling plant in
a completely adequate and clean condition. The causes underlying the poor
fitting of the lid was therefore searched for in other areas. Given the possible
lack of cleanliness, it was established that employees would be responsible
for washing and cleaning the filling plant equipment themselves, including
the gloves with which they handled the containers. In undertaking these
prescribed tasks, workers had different habits, so not all the equipment was
cleaned in the same way, although the employees properly ensured main-
tenance. As a consequence, the filler conveyor was contaminated by small



particles falling from the workers’ equipment onto the packaging; as aresult
some of the lids had a poor fit. This error was then potentiated and exacer-
bated as a consequence of handling and storage methodology, which was not
always optimal (too many loaded pallets stacked in one place, moving pal-
lets to gain access to other products, a process in which the contents were
shaken and spilled from the packaging, causing damage and the peeling-off
of labels). Similar problems to the handling and storage phase also occurred
during transport.

The company’s management initially decided that they would hire external
specialist industrial cleaners to take care of the cleaning of equipment. They
alsoreorganised the packing and storage of engine oils; reduced the amount
of containers per package, while the pallets of motor oil were placed on the
lower floor of the warehouse facility, where they were easier to access.

Participants. A matrix may also be prepared by an individual who is dealing
with a new task, but the process is significantly more effective if it is under-
taken by a group; most of its efficacy comes to the fore in the work of differ-
ent groups or departments in order to facilitate their integration, or merely
focus on a number of key activities.

Duration. Preparation of the matrix depends on the complexity of the pro-
cess and the number of activities, together with knowledge as to the process
of implementation. There is also software that facilitates the preparation of
a matrix for very complex problems and processes.
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6. Mindmap

problem opportunity swiftly Individual generalist incremental future

Description. The mind map is a graphical tool for the presentation and organi-
sation of ideas or aspects of a problem, which help us gain a deeper understand-
ing of a problem as well as mutual relations in the context of said problem.

Purpose and applicability. The mind map is useful as a tool for individual analysis
of the problem, as well as the creation and organisation of ideas and solutions.
It enables the simple identification of links between the various aspects of the
problem or idea in question, or, indeed, between different ideas. However, in the
creation of mind maps one can soon fall into the established clichés. Continu-
ously repeated codes are no longer the generator of associations, but merely the
abbreviations and codes that reduce the time of writing. Therefore, for the sake
of efficiency, care should be taken to maintain creativity with this technique.

Implementation process. Mind map is a distinctly individual method, there-
fore the actual implementation depends entirely on the individual. At this
point, therefore, some general guidance shall be provided. Depending on the
problem or the opportunity under consideration, and on the personal char-
acteristics of the executer (visual type, logical type, organised, disorganised
etc...) implementation is entirely adjustable. It is essential to achieve the goal
of the method: the maximum number of associations in relation to the initial
topic and the relationship between these associations.

1. Preparation: For the mind map we need an appropriate piece of paper
aswell asa pen or pens of different colours. We can also prepare several
smaller papers or labels which can be affixed to the main paper (if not
self-adhesive, adhesive tape shall also be necessary). For the more technical
types, we also recommend a ruler (perhaps even with templates).

2. Start: The basic premise - the subject considered to be potentially
problematic, an idea, or a product say - should be identified in the middle
of the paper. This starting point should be written concisely, as a phrase
or just as a keyword. It should be encircled, as preferred, and if necessary,
furnished with further explanations.

3. Associations: Think about different aspects of the written record in the
middle of the paper. Try to think openly and associatively. From the central
element of the mind map, draw a line and write down an idea or association.
Write down all the keywords, and from these draw new lines on which the new
associations are alsorecorded in writing. It isnot necessary that the thoughts
are directly related to the initial topic. Normally, we encircle or highlight
the individual words or records in the mind map for greater transparency,
so that the dividing lines between them are clearly evident. One can also use
different colours or different forms of external borders to differentiate the
differentlevels. The mind map can be expanded until all its associations are
exhausted. At the end a pattern is formed, which may be simple, with only one
level of associations, or more complex and containing a number of levels.



4. Connections: Upon writing down all the associations, the mind map should
beread and those elements - which are related or belong to the same
(micro) context - should be connected with a line. Connecting follows the
content, and not the levels of associations.

5. Analysis: The connected elements provide information on key aspects
of the initial topic. If it is a problem being addressed, it may be a case of
important causes, key processes in which there are critical points, or
evenideas for a solution... If it is an opportunity or a challenge being
addressed, analysis of the mind map may be used to discover potential
opportunities, as well as ideas for the realization thereof.
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Example of a mind map concept with connections

Example. The pattern provided by Prof. Vid Pecjak on the topic of life and work
in the 21st century (Pedjak 1989), is provided in Figure 14 below as an exam-
ple of highlighting the main aspects, discrepancies and connections within the
context of a mind map. Pecjak created this mind map in relation to several basic
elements, and then added specific properties, which he in turn connected with
different elements. In such way he obtained one aspect of a possible develop-
ment. In this case, however, the mind map was not intended to solve a problem;
nonetheless, the sketch is presented mainly due to its well-made graphic display
of both content and links.
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Prof. Vid Pecjak’s mind map of anticipated development
in the 21st century (Pec&jak 1989).

Participants. A very individual technique, because it is often the case that
others cannot read the mind maps of an individual, and consequently they
fail to offer any information which can add value through their ability to re-
late to the minds or imaginations or others.

Duration. A swift method that can be implemented in less than half an hour.
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7. Attribute Listing

individual generalist incremental present

For a better understanding, we recommend that you first read the Example below.

Description. Attribute listing is a technique for identifying opportunities from
an existing product or a desired state. Said opportunities arise from otherwise
incompatible attributes that are not established in the product/problem, but in
its constituent elements. Likewise a brand new, original configuration of attrib-
utes, that would otherwise not be envisaged, may also be obtained.

Purpose and applicability. Attribute listing is a very useful technique for identi-
fying unforeseen opportunities, either in the innovation of an existing product,
the improvement of processes or in evaluating the potential of new ideas.

Implementation process. Implementation is very simple, and is conducted in
five stages:

1. Aproduct or a process, but also a strategy, can be divided or defined using
a selection or all of the elements. These constituent parts may be useful
properties, shapes, materials, etc...

2. Asetof attributes that can be attributed to the individual identified elements
(with each attribute being defined from different aspects) should be determined.

3. The findings should be recorded and organised in a tabular format.
The elements should be entered into the colurmns (headings) and the
attributes into the rows.

4. An attempt should be made to merge the findings, or attributes, in a new
manner that better suits the objective being pursued and consequently
leads towards solutions.

5. Theresultant new solutions should be considered and evaluated, and
thence combined in a renewed or new product, process or strategy.

Element 1 Element 2 Element 3 Element 4 Element 5
attribute to attribute to attribute to attribute to attribute to
element 1 element 2 element 3 element 4 element 5
attribute to attribute to attribute to attribute to
element 1 element 2 element 4 element 5
attribute to attribute to attribute to
element 1 element 2 element 4
attribute to attribute to attribute to
element 1 element 2 element 4

attribute to
element 4

Example of a general matrix for attribute listing
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Example 1:A city wished torenew the lighting in its old town. The central district
was essentially medieval; however, a few modern steel-and-glass buildings were
also thoughtfully incorporated into the original architecture. The city council,
faced with the problem of how to create a new image of lighting, prepared a call
for tenders in which they wanted participants to focus on specific conceptual
frameworks. They decided to conduct a meeting for generating ideas in a slightly
different way, using the attribute listing method to arrive at truly diverse con-
cepts. Aspreadsheet table was prepared in which they recorded all the important
elements of the lighting: the energy source, type and size of lamps, the intensity
of lighting, the material used and the method of installation. Then they attribut-
ed the individual elements of lighting a list of potential attributes, regardless of
the final product. The result is shown in Figure 16 below. When all the attributes
had been listed, they made a few horizontal links. In the end, they decided upon
medium-sized, medium-intensity solar-cell lighting of minimalist design with
wooden brackets attached to the buildings.

Source of Tyoe of lamps Size of Intensity of Bracket Type of
energy P P lamps lighting material installation
fixed to the
electricity modern large high ceramic ground
hanging above
solar \ medieval mMedulm  mage MEAUIT m——gp- 0O \ the street
\ hanging
water art nouveau small low metal between
1 buildings
wind classical narrow variable stone I
buildings
gas minimalist J coloured bamboo mobile
oil adaptable glass
organic
fuels plastic
batteries concrete
solid fuels
fuel cells

Example of a completed matrix for attribute listing for a product

Example 2. The Institute for the Development of Enterprise decided to cre-
ate a business start-up support centre; however, they faced problems in the
design of the centre as an organisation. As they were not able to develop an
appropriate idea themselves, they attended a workshop aimed at identify-
ing opportunities for business. This revealed various opportunities for the
creation of the new centre using the attribute listing method. When the ba-
sic elements had been determined, they were entered under the appropriate
column headers, then characteristics were attributed to each element.



Activity Premises Hours Manpower Internet
counselling office am without website portal
free of charge open pm. small group ocial network
payable mobile split shift contractual forum
expert virtual =g flexible occasional none
support f homely 24/7 employees bulletin
quick / external according to transparent
expert field
individualized rented students structured
group multi-lingual
guided

Example of attribute listing method for a service

By connecting the various attributes, it was discovered that they had many
different options in the creation of a centre, and, in particular, that it would
not require immense resources, as it would exist for the most part as a vir-
tual portal on the Internet, but, if necessary, event venues could be hired for
specific activities. Also, there was no immediate need to employ staff, as con-
tracts with experts were concluded thus further increasing the added value
of the services provided.

Participants. Implemented by an individual or a group.

Duration. This method can be implemented very quickly, in less than an hour,
if the executors are familiar with the subject under consideration.
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8. Problem Mining

problem swiftly individually generalist incremental present

This is an original method, which was developed by Borut Likar and Klemen Sirok.

Description. Problem mining is a method which can be undertaken by an in-
dividual or implemented by a group; it is a means by which different areas
of an organisation’s operations can be systematically investigated. Thus, a
multitude of problems and difficulties in different areas of the organisa-
tion, its processes, markets as well as its internal and external relations can
be identified. Problem mining is about identifying clear, visible problems, as
well as latent or hidden, potential sources of problems.

Let's focus on one business function, and, in the context of this, mine for vari-
ous problems and challenges. An advantage of this method is that the search
for problems is carried out in a systematic manner. At each step, the focus
is on one business function, which is thence addressed from various angles
(internal environment, external environment, employees, subcontractors;
different types of resource problems, etc.). Only when we have exhausted
one working process, do we move on to the next one. This provides a collage
of various existing and potential problems and challenges, which together
represent a more or less comprehensive picture of problem sources.

Purpose and applicability. The purpose underlying the problem mining
method is to identify the greatest number of problems and difficulties, in-
cluding latent and potential problems.

Implementation process. The problem mining method employs a matrix, the
columns of which are headed with the organisation’s variously identified op-
erational elements and functions; the rows (headed left) provide aspect per-
spectives of problems (such as environment and type of problem). The matrix
is completed gradually, so that a variety of problems and challenges are as-
certained and entered into the matrix in relation to each column element or
function. The content of the matrix is completed by groups in such a way that
participants enter into the matrix all those problems which they regard as
pressing or pertinent. Some guidelines re problem issues should be instigated
for reflection, because after a certain while we fail to see the problem clearly
enough, or get used to it and accept it as a matter of course. Some of these
guidelines are provided below.

A mined problem can be addressed in several ways:

= By focusing solely on the guidelines provided in the first column
(see Figure 18):internal challenges and external challenges. Participants
should write down as many as possible of the problems that they regard
as the most pressing.

= Further analyse the opportunities with respect to the first row (see
Figure 18): work process, staff, equipment / technology, organisation,
suppliers and partners. Comb the various problem areas systematically.



= We can get help with some guidelines (problem issues) for reflection (see
Figure 18), because after a certain time we do not see the problem clearly
enough or get used to it and accept it as a matter of course.

PROBLEM work ersonnel equipment & oreanisation suppliers
MINING process P technology 8 & partners

OUR COMPANY/
EMPLOYEES

= Already
identified
problems
without a
solution

= Non-identified
actual problems

= Latent problems

ﬂ%ﬁ?ﬁgM problem/challenge

EXTERNAL
CHALLENGES

= market

" users

= trends

= competition

Matrix of content addressed using the problem mining method

This is followed by an overall assessment of the identified problems and the
selection of the most pressing ones, which serves as a spring-board for the
subsequent search for solutions. The matrix can be filled in horizontally,
starting with all areas from the perspective of the internal environment, and
then in terms of the external environment. One can also start vertically by
first ascertaining all the problems and opportunities in relation to a single
identified operational element, before moving on to the next such element.

Example: Operations were not running as planned in a company engaged in
the production of high-tech plastic semi-manufactures. There were delays
in delivery, product defects, and accumulations of certain stocks. Despite
the numerous difficulties, nobody could say what was actually going wrong,
because work was carried out according to the plan and in accordance with
instructions. After talking with a consultant, they decided to implement
problem mining methodology. A working group was formed, comprising
the heads of two departments, an IT specialist, a production line foreman,
a commercial clerk and a storekeeper. This diverse group of personnel was
intended to enable the widest possible overview of the problems.

The method was undertaken in two stages. First, every individual filled in
the matrix with all the problems and the proposed problem-issue guide-
lines (questions). Following this exercise, at a joint meeting was convened at
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which the various aspects identified by the individuals were compared and
thence reviewed by the group; from this process new aspects were identified.
The Identified problems, on which all the participants agreed, were entered
in the common form (see Figure 18). Upon their analysis of all the identi-
fled problems, it was ascertained that the key and recurring aspect of all the
problems was inadequate communication.

Communication was weak at the interpersonal level as well as the system level,
because the technology and the software used did not facilitate return com-
munication, but solely allowed the allocation of tasks and orders. There existed
no personal communication channels between the departments and individual
business functions, which were spatially separated, so a lot of essential infor-
mation and feedback was lost. Despite the fact that all the employees may
know each other and properly carry out their work, problems can occur due to
alack of communication. Based on these findings, the company undertook a de-
tailed analysis of the specific problems with the system of communication, and
accordingly began to formulate measures for its improvement.

Participants. Problem mining may be implemented in a group or individually.

Duration. The problem mining process can be carried out quite swiftly, in
an hour or two. Normally, however, a longer period is necessary, since it re-
quires full focus and consideration of a succession of selected areas.

REUBTER work process ersonnel Saipments organisation G
MINING P P technology & & partners
COMPANY / Bottlenecksand | Perspective Informationon | Lack of
EMPLOYEES delays in: and tomof the enrollment ix]\)for?wation
R : operation o: proposal. abou

= Already identified ;I;ed}:;o\ceesssmg management is important

problems withouta B g currently events within

solution -innovation entirely the company
guidelines for propos'als vertical. (e.g. what is
A ——— - execution of A systemic the Works
Bl measurements | approachis Council doing,

o t'emsd and testing proving very who is the new
gffe‘rﬁ‘;ec c:s?ons - prototyping difficult for director?..).
)t

in the past with no I;rtzgelecrn:\?gfex

solutionas yet a horizontal Completing
= Problems that have nature (at an

been inadequately present it Where is information

resolved allows just it better to (e.g. signing
= Seemingly reporting to registerarrival | of contracts);

insoluble problems superiors and at work - at the problem with
. . g proposals for entrance or at rapidity of

oo li'lentn;ied Frequently rewards). the workplace? information;

actual problems someone orders we are not
guidelines for material that informed
consideration ﬂl\e C?imlﬁam/ directly, but

g already has only through

= What hasn't been ; Y 8

changed for a long fn stock, but notifications

time? everyone has and bulletin

. forgotten boards

= Clear, but never about it

exposed problems '
= Listening to people | Increased

saying ‘I wish administration

xyz, but we have (tenders, SAP...)

problems..."
= Focus on listening

to dissatisfied

colleagues




PROBLEM work process ersonnel el organisation EREElisel
MINING P P technology 8 contractors
COMPANY / How to solve People do Lack of space Lack of
EMPLOYEES the problem not want for work places | involvement
of horizontal change. How and meeting of suppliers

*Latentproblems | ommunication | toencourage rooms for in ensuring
guidelines for that would be them? meetings - competitive-
consideration in accorq with Itis stressful planniqglfor ness.
= Why aren't people the verjucgal when a worker the anticipated

motivated? authority? is ina workplace future growth.
= What causes Request for where other

frequent ommunication people are

terminations arriving moving behind

of employment externally, is his back. How

relationships? not aligned can we solve
= What are the vertically. this?

causes of frequent L

sick leaves? The possibility Lack of

- S

«What represents of abuse? ?df mltlatnlle

routine work inthe | The possibility or persona’

organisation? of blockage? profesi‘s‘;l(onal
= Routine work, growt_ career

repeated How do people planning).

: prepare to

operations rticinate
= Problems and P . P

opportunities in On-line data

the environment. processing and
» What at work has monitoring

surprised meina of production

negative sense? quality
= Where are the

employees

dissatisfied?
= Where are the

bottlenecks?
= What is illogical?
= What is duplicated?
= How can we make

use of unused

materials?
= Where do most

faults occur?
= Where are we

losing time?
= Where are the

inefficiencies?
PROBLEM MINING Problem
EXTERNAL CHALLENGES
guidelines for consideration
= What does the market need? Marketing - missing market analysis of products

and their specifications, a lack of a systematic

. issati i ?
What are the problems/dissatisfactions of users? annual analysis of the competition.

= Unrealised wishes of users - what do they want?

= And what do the commercially available products
services fail to provide?

= The problems faced by users of the product
= Why don't more people use our products?

= What do the new trends (in industry, technology,
materials, ICT, etc.) offer?

= Where is the competition weakest?

= Adoption of best practice - have I seen better
solutions elsewhere?

Example of a completed form for problem mining.
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9. Progressive Abstraction

problem swiftly group generalist incremental present

For a better understanding, we recommend that you first read the Example below.

Description. Progressive abstraction deals with the analysis and redefinition
of the problem, so that the original problem gradually gets defined at a more
abstract level: a specific element of this method is that the problem is ana-
lysed from the perspective of the specific thence to the general. The issue isa
known problem (not concealed) and this tool is used to look for the underlying
causes (i.e. decomposition of the problem, in the direction of generalization).

Purpose and applicability. Progressive abstraction is useful in the problem
phase. The key advantage of this tool is the increased rate at which the prob-
lem can be restructured, allowing a more systematic analysis of the causes
and the links between them. Unlike more conventional methods, the pro-
gressive abstraction allows us to generally generalise the problem.

Implementation. The application of this toolis carried out in several stages. First
a known problem is selected and defined very specifically, then various aspects
and factors affecting it are discussed. These could be possible causes, sources of
solutions, sources of deterioration or other impacts on the problem. The next
phase follows only when consideration of the specifically defined problem has
been exhausted. The problem is redefined on a more general level, so that its
record is slightly more abstract than it was in the initial phase. Then, the group
onceagainlocatesthe factorsaffecting the problem. Now follows the third phase,
with the additional generalization of the problem and finding yet more new fac-
tors which relate only to the general problem, these are then written down in an
abstract manner, and not with its concrete manifestation. Thus, at each stage,
the problem is defined somewhat more abstractly, and a new alternative enables
the search for even more factors of influence. From the new and expanded set
of factors, the true reasons for that particular problem - which could not be re-
vealed from the previous narrow definition - can then be correctly identified.

+1 level of Somewhat more +1 level of Entirely
Initial problem . generalised 0 generalised
abstraction problem abstraction problem

Possible causes and Possible causes and Possible causes and
sources of solutions sources of solutions sources of solutions

Matrix for the implementation of the progressive abstraction method

Example: A company dealing with software development in the United States
grew rapidly, making it necessary for a relatively quick preparation of a new



recruitment plan. Their long-term plan, which included hiring new graduates in
the field of computer and information science, proved to be inadequate in
the new circumstances where the number of graduates with the appropri-
ate profile is decreasing. Consequently, there were far fewer suitable candi-
dates who could be recruited. To solve the problem, they organised a working
group. Since other methods of problem solving did not yield the intended
requisite results, they also applied the progressive abstraction method. Ini-
tially, they defined the actual problem: a lack of qualified candidates for new
posts. Then they searched for key factors pertaining to the problem, namely:
there were no adequate sources of recruitment, the recruitment was not ef-
fective, thus the candidate selection process was inadequate.

Shortage of +llevelof _ |Shortageofadequatly| *1levelof ?hor_tagel OE-”
adequate candidates |  abstraction qualified staff abstraction Eﬁg sgrsr:‘p)g'?efmliess

 Recruitment sources e Introduction of * motivation

* Recruitment processes para-professionals * outsourcing

o Selection processes o Early retirement * complexity of processes
o Distribution of labour / tasks * tools and technology
o Partial employment o creativity
* Remote connections * automation

« highly effective employees

Example of progressive abstraction
(after Couger, Higgins and McIntyre 1993)

In the second phase, the original problem is defined somewhat more broadly,
one level of greater abstraction: the lack of qualified staff. Factors affecting
the problem, defined in such way, include: there are no mechanisms for the
creation of para-professionals, too early retirement, no appropriate division
of labour/tasks, part-time employment opportunities are not applied, the
possibilities of remote connections are not used. In the second stage of ab-
straction, the set of factors increased from three to five.

A third phase was also carried out, in which they increased the level of the
generality of the problem by one more level: the lack of professional skills
and competencies. In this definition, they cited the following factors: lack
of motivation to learn and work, not exploiting the possibility of hiring ex-
ternal experts (outsourcing), the complexity of organisational processes,
lack of appropriate tools / techniques for working, low level of creativity,
poor process automation, as well as churn of successful / effective employ-
ees (high performers). In the third step, seven new factors were identified.
In total the company identified 15 factors which affect the problem, from
which they carried out a new definition of the problem and the opportunity
to implement solutions.

A key finding was that the root of the problem was not the lack of staff,
and that they didn't have to address the challenges of growth (exclusively)
through the recruitment of new employees, but that it was also necessary
to improve the organisation as well as the qualifications, competencies and
skills of existing staff .

Participants. Implemented in small groups

Duration. Short
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10. QaDIM (Quick and Dirty Method)

problem opportunity swiftly individually generalist incremental present

Description. “Quick and Dirty” method follows a matrix, where properties of a
product or aservicein question are systematically hypothetically changed on the
basis of three or more pairs of operators. It sometimes may not be possible to use
each operator for each product or service, however, it is generally possible to de-

termine at least one incremental innovation in the matrix (Narashimalu 2010).

Purpose and applicability. The QaDIM method is primarily intended for the

identification of opportunities for incremental innovations on the already

existing product, but in the process of discovering problems and opportuni-
ties, an idea for a break-through innovation may also arise.

Implementation process. An individual or a group select a product (product or ser-

vice), which is problematic or needs tobe improved or redesigned. Redefining of this

productis carried outin eight steps, or four pairs of activities, wherein each pair,asa
rule, consists of two opposite actions (e.g. add a feature - remove a feature):

1. add a feature (we add a new feature to an existing product, e.g. we add an
e-mail viewer to a mobile phone, which allows differentiation from the
competition and thereby increases the price or market share);

. remove an unnecessary or infrequently used feature or addition (to
simplify a complex product, thereby increasing its attractiveness);

. embed existing product into another product or service;

. separate a product or service into two independent units;

. combine with another product or service;

. reduce size or volume of the service;

. substitute certain components with lighter, cheaper, more sustainable ones;

. develop a complementary product or service as a complement to the
basic product or service.

N

N O Ul W

Embed existing product
Increase size (1, 1) Add a feature (1, 2) into another product
(1.3)

Combme two Existing product Separate.e)ﬂstmg
products into one (2 2) product into two
(21) . (2.3)

Embed an o_ther product Remove a feature Reduce size
into existing product (3.2) (3.3)
31 ' '

Basic matrix of the Quick and dirty method.



Given the complexity of the product, we may add new dimensions to the matrix,
but always in pairs, in order to maintain the square form of the matrix. After
adding all the ideas and possibilities, we check which ones satisfy the following
three conditions: the innovation does not face any adoption hurdles, the inno-
vation is not easy to copy (such are inadequate), all the resources required to
develop, deploy and distribute the innovation are easily available, and suchlike.

Below are two examples of the implementation of the Quick and Dirty meth-
od: for a product and for a service.

Example 1. Product innovation: A company which manufactured mobile phones
was thinking about the challenges of the industry in the future when mobile
phones will no longer be just means of direct interpersonal communication, but
will have to offer much more to the user. In one of the phases of the innovation
process, they decided to complete the QaDIM matrix. They used eight operators.
. ADD the GIS navigation (map) option.

. REMOVE the clumsy SIM card tray. Move it elsewhere.

. EMBED a torch light into the phone.

. REDUCE the length of the phone by opting for the clam shell design (flip phone)

. SUBSTITUTE the metal casing with a lighter solid plastic casing.

. COMBINE the phone with the MP3 player.

. SEPARATE the phone's memory space from the phone; transfer it on the
memory card.

8. COMPLEMENTARY PRODUCT - headset for hands-free calls.

N O U » W N

REPLACE
metal cutlery with
plastic cutlery

ADD EMBED
navigation map torch light function

SEPARATE
_ COMBINE MOBILE PHONE phone and
with MP3 player
memory carde
REDUCE COMPLEMENTARY
costs with clumng?I/\I/?lE dtra PRODUCT
low-cost flights Y Y headset

Example of QaDIM Method for a product
(adopted after Narashimalu 2010)

Example 2: Service innovation. The following example illustrates the upgrading
of an air carrier’s services. The development team was thinking primarily about
the fact that their service should not include only transportation by air from one
place toanother, but the whole process of the journey. By means of the Quick and
Dirty method they found a few options of enhancing their services.
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REPLACE ADD

. EMBED

metal cutlery with large screens for tour package
plastic cutlery in-flight entertainment P g
SEPARATE

SSXEICIEE airfare from

food&beverage
COMPLEMENTARY
REDUCE REMOVE SERVICE
costs with .

smoking areas reasonable

low-cost flights

accommodation offers

Example of QaDIM Method for a product
(adopted after Narashimalu 2010)

. ADD large screens for in-flight entertainment.
. REMOVE smoking areas on the planes.
. EMBED air fare into the tour package (cooperation with travel agencies).

. REDUCE costs by introducing low-cost flights.

u B~ wWwoN

. REPLACE metal cutlery with plastic cutlery as a security measure
against terrorism.

(©)]

. COMBINE purchase of flight ticket with rental car.

7. SEPARATE the purchase price for airline ticket from the price of in-
flight food and beverages.

8. COMPLEMENTARY SERVICE- accommodation at reduced prices
(cooperation with accommodation providers)

Most of these solutions are already widely implemented by mobile phones
providers and air carriers.

Participants. The matrix may be completed by an individual or as group work. It
is desirable that the participants are well familiarised with the existing product.

Duration. Duration of the performance depends on the size of the matrix, how-
ever, the method is fast and the matrix may be completed in less than an hour.
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11. Problem Breakdown

problem swiftly individually generalist incremental present

Based on the example of the authors Sidky, Sud, Bhatia and Arthur (2002)
the method was developed by Katarina KoSmrlj.

Description. The problem breakdown method is based on the ability to dis-
tinguish between the perceived problems of the user and the actual prob-
lem that causes the user’s dissatisfaction. The declared problem is seen as a
symptom rather than a cause of the problem and then the actual problem is
“diagnosed” through the analysis of the symptom.

Purpose and applicability. The method of problems’breakdown is suitable for situ-
ations where inadequate circumstances are detected, and the search for solutions
first needs to define the problem or the cause thereof. The affected party often
understands the problem very superficially, whereas their definition thereof is
inconsistent with the identified symptoms. They consequently propose superfi-
cial solutions without fully knowing or understanding the problem and its causes.
Often, however, the person who solves the problem, is not familiar with all the cir-
cumstances of the occurrence of problems. Thus, the method offers a systematic
approach to objectivising the problem, i.e. less personal definition of the problem.

PROBLEM TREATED AS SYMPTOM

BASIC DECLARED
DUHIE PROBLEM PROBLEM

effect cause
/ cause Nffect
S \ifect effect effect
ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT

Matrix of the implementation of the Problem Breakdown method

Implementation process. In the event of an adverse situation or a complaint,
thisneedstobeadequately defined asa problemorasaconsequence of a prob-
lem. It should therefore be analysed in detail and broken down to various fac-
tors and concrete causes. All components of a problem need to be considered
and analysed separately, and then the individual problems shall be defined (at
alower level), and these represent the basic elements of a problem at a higher
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level. Finding a solution then takes place at the level of basic problems, which is
easier, faster and more efficient. In doing so, we can make use of the cause-effect
diagram of, mindmap and such like. It is advisable to draft a document that con-
tains: description of the problem, all the stakeholders involved in the problem,
the impact of the problem on the stakeholders as well as on business processes.

Example: A company, which is responsible for ICT support in several companies,
employs computer hardware and software specialists and provides the employ-
ees of their partner companies uninterrupted use of computers and other equip-
ment. If the employees in partner companies experience any difficulties, they
contact the call center where they are referred to the appropriate ICT expert or
department, depending on the particular problem. An employee of the partner
company, who deals with data analysis, repeatedly complained that his analysis
software programme kept stopping and closing. He gave the obsolete hardware
as the possible cause of his problems. Call center directed him to the hardware
department, where it was established that the specifications of his computer
were entirely in line with the requirements of the software programme. The
problem was addressed together with the software experts who asked the said
employee some additional questions on the manner of his work. It was estab-
Iished that during the performance of analysis, he also uses a number of other
computer programmes and functions. The company’s experts established that
there was no actual problem related to the computer, but rather its inappropri-
ate use. The computer was therefore not inappropriate, but merely overloaded.
Thus, they advised the employee to, instead of buying a new computer, he should
use the computer more rationally and thus effectively eliminated the perceived
problem (adapted from Sidky, Sud, Bhatia and Arthur 2002).

PROBLEM TREATED AS SYMPTOM

Comouter

programme for :
Theiggigevuter analysis keeps Inapproptnate
" stopping and ety

closing

cause

cause/ caqse effect
effect effect effect
Simultaneous s Does not use . Working
programmes Internal disc
Internet open at the dataon the R memory
connection S e server overloaded

Example the matrix completed applying the
Problem Breakdown method

Participants. This tool can be implemented entirely individually.

Duration. The implementation of this method is normally swift, however, in
the case of a more complex problem, it would make sense to include more
participants, thus also extending the duration.



12. SWOT Analysis

problem opportunity swift individually generalist incremental present future

Description. SWOT analysisis a tool, which is carried out by means of a simple 2
x 2 matrix. Each cell represents one aspect of a situation, problem or objective.
A problem or a challenge is addressed from the point of view of its strengths,
weaknesses, opportunities and threats. In carrying out this method, the objec-
tive distance towards the subject of the analysisis quite important, since other-
wise the matrix does not reflect reality, but rather a personal view of it.

Purpose and applicability. The SWOT method is designed to identify problems
and opportunities in order toachieve improvement. It is quick and easy to carry
outasitisconducted in the form of completing a clear and simple matrix. It also
helps to understand the business and the way to deal with the future. SWOT
analysis can be applied to any field, and is therefore widely used.

Implementation process. Each cell represents one aspect of the subject in
question: strengths, weaknesses, opportunities and threats. Strengths and
weaknesses are considered internal issues, arising from the internal environ-
ment and operations of the organisation, while the opportunities and threats
depend on external factors. The matrix may be completed gradually, each cell
separately, or we simultaneously search for all four aspects for one individual
element and then move on to the next element.

STRENGTHS convertinto | WEAKNESSES ClimiiER
.. strengths .
inside the company Inside the company

What are we doing well? What are we doing badly?
identified strengths dentified weaknesses
strategic measures strategic measures
2
£5| OPPORTUNITIES THREATS
gL | external environment external environment
° What is threatening

Where are opportunities

for improvement, growth? and hindering us?
Identified threats
identified opportunities convertinto Improvement ——
improvement measures OP,M measures elminate

Example of SWOT analysis

Once all the advantages and disadvantages arising from the internal environ-
ment, and all the opportunities and threats risks arising from the external envi-
ronment are written down, follows the analysis of the matrix. Among the identi-
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fled disadvantages we search for those that can be turned into advantages.
In doing so, we also check the available resources and the feasibility of these
changes. For disadvantages which cannot be converted into advantages, we
have to provide the possibility of eliminating them. In a similar manner fol-
lows the analysis of the possibility of converting the threats into opportuni-
ties. Although thisis primarily a management tool, we can use the SWOT anal-
ysis to check the various aspects of individual complex problems, identify
opportunities. The SWOT analysis also enables the analysis of ideas. It is im-
portant that the object of the analysisis assessed by all four above-mentioned
aspects, taking into account the impact factors of the internal and external
environment. We can also use the SWOT analysis to analyse our competition,
although we may not have all the data required for a detailed analysis.

Example. A swimming club has been organising various swimming events and
competitions for many years. These events act partly as opportunities to pop-
ularise the sport, and partly also as a source for gaining some additional funds
for the club. Due to the decrease in public funds intended for co-financing of
their activities and due to declining inflows from sponsors, the club found it-

WEAKNESSES

STRENGTHS within the organisation

within the organisation . .
. ) identified weaknesses
identified strengths ]
Timing - tourist season (long break between the
Timing of the event (opportunity to achieve the norms) | 1= anq pre part of the competition because of bathers,

Location (close to the sea side, city center, lack of parking spaces and accommodation facilities)
accommodation facilities, restaurants) <:::, Preparation of the swimming pool
Short disciplines (little space for competitors and spectators)

(participation of younger age groups) Short disciplines (fewer top swimmers)
Volunteers (assistarce in organising and execution) Fewer spectators

opportunities for improvement <:::' Volunteers (unevenly distributed tasks,
Highlighting the benefits of the timing and location for uneven engagement)

the competitors (including foreign swimming clubs) opportunities for improvement

Cooperation with providers of accommodation and Installation of prefabricated spectators' stands

catering (reduced prices)
Expanding the range of swimming disciplines to
encourage increased participation

Advertising
Expand the range of disciplines
Invitations to domestic and foreign top swimmers

OPPORTUNITIES THREATS
external environment external environment
identified opportunities identified threats
Modification of programme (two days, Restrictions due to weather and other natural
additional disciplines, finals) influences (tide, heat, cold, rain)
Media coverage of the competition Better recognisability of other
Accompanying programme <:: — competitionsin the area
Entry in the European Swimming Volunteers (cancelling participation at the last minute)
Federation calendar Unavailability of the pool and accommodation
Participation of top swimmers due to the tourist season
opportunities for improvement opportunities for improvement
Attracting foreign and domestic top swimmers Building up recognisability by entering into
by being entered into the international calendar the competition calendar and media presence
Organisation of lectures for trainers (social networks)
(professional developrnent) Ensure the pool availability before the administrative
Organised socialising for swimmers deadlines (e.g. start of the season)
Connecting with local media and social networks Introduce incentives and rewards for volunteers

Example of a completed SWOT analysis matrix



self at a crossroads, whether to keep one of their events — the international
swimming competition. The competition is important for the club because
of the participation of the local swimmers and judges, however, on the other
hand, this proved to be very exhausting from the organisational and financial
point of view. The club addressed the problem of the “Development of finan-
cially sustainable competition” by finding their opportunities through the
SWOT analysis.

A SWOT analysis matrix has shown to the club management some opportuni-
ties, which could develop in the direction of enhancing the attractiveness for
the athletes, coaches, and especially spectators. In such way they could po-
tentially gain even more public and sponsorship funds. They made arrange-
ments with the local tourist facilities providers which will enable the clubs to
participate in the competition, and in addition also carry out training prepa-
rations as well as take part at the trips to the local attractions organised for
the competitors. The largest weakness turned out to be volunteers who were
poorly organised and therefore unmotivated for work. The management will
therefore commence with the preparations for volunteers earlier and pro-
vide a better organisation of their work, whereby the most committed ones
will be accordingly rewarded.

Participants. It can be carried out individually or in groups, it is also suitable
for personal analysis.

Duration. The method is swift and simple.
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13. Five C's of Opportunity Identification

opportunity slowly expert incremental future

For a better understanding, we recommend that you first read the Example below.

Description. The model (the 5 C's of opportunity identification) has been developed
on the basis of Kotler's 4Ps marketing mix and focuses on thinking about the (cov-
ert) desires and motivations of the buyer/consumer (Creedy 2012, Scott 2012).

Purpose and applicability. The 5Ctool is efficient for encouraging innovations
since it provides clarity inidentifying innovative opportunities. Its specificity
is a marketing platform based on which we can define the areas of searching
for opportunities. The method is suitable for different types of problems and
enables the actual understanding of consumers’ wishes and needs.

Implementation process. Also this tool may be implemented by using a matrix.
Thereisacellin the center to enter a product we wish to improve or a new mar-
ket opportunity for an existing product. 5 sheets - frames derive from the basic
cells. The said sheets represent individual elements of the mix. We begin to fill
inthematrix in any chosen sheet and we then continue in a clockwise direction.

= Identification of circumstances. Normally, this is the first sheet we
complete (circumstances - what triggers a buyer’'s need for a product).
Circumstances represent the needs which the product meets and the
sources of these needs.

= Context. This is the context within which the consumer uses the product.
The focus should be on pre-shopping and shopping experience, the manner
of using the product, experience and behaviour after using the product.

= Constraints. We check the constraints and try to understand why
consumers do not buy or use a certain product, which includes factors
that affect why consumers do not select our product or why target
consumers do not use our product.

= Compensating behaviour. In this aspect we discover alternative ways to meet
the needs that have been identified under the circumstances: how to treat
customers who do not use the relevant product to meet the needs in question.

= Standards. We usually meet this aspect (criteria) last. We establish the
standards and criteria by way of which consumers assess our product.
Compliance with this framework may be quite challenging since it is
necessary to assess our own ideas and concepts through the eyes of
consumers taking into consideration both objective and emotional elements.

The completed matrix gives a fairly comprehensive view of a product and
enables the identification of existing and potential problems and obstacles
inrelation with its use. The method may be implemented in two steps:

1. definition of target markets and specific needs of target markets,

2. Identification of opportunities with regard to the scheme and target markets.



OPPORTUNITIES
for
PRODUCT
IMPROVMENT

Spaau 9sal]} spaau
srdoad 18130 mOH

YNOIAVHIL
aIFINVOY

Matrix for the implementation of 5Cs method

Example. Faced with the decreasing number of children and increasing enrolment
in public kindergartens, two childminders, who were offering child care services at
home, needed fresh ideas to transform and modernise their activities. They were
aware of the fact that the success of their business depends primarily on meeting
the specific needs of the market, so they decided to fill in the mix of opportunities.
In the first step they identified their target market and specific needs.

PRIVATE
CHILD CARE

Market analysis

SI2)iS-AQEq
SITITATIOR S3OYLIOES

SpUSLI] =
Us}Ie819pury »

SNOILLNTOS ¥IHLO

Example of market analysis by applying the 5Cs method
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Deriving from the first mix they searched in the second step for opportuni-
ties to transform their business so as to respond to the perceived specific
needs of the target market and simultaneously offer different solutions than

public kindergartens.

PRIVATE
CHILD CARE

opportunities

1UST peq ut
SATIRUISI[RS]
MOUS 10U 0D »
(o1snut 110ds)
SSTATIOR BIIXS »
Jusuneay
renprarpul ‘sdnoid
Is[[euls) seBejueApe

AU ISIYE -
SNOILNTOS ¥FHIO

Example of searching opportunities by way applying 5Cs.

Participants.Ina group.

Duration. Lengthy, taking into consideration the preparation. The method
is somewhat demanding in terms of preparation since it requires precise
knowledge of the market and competition (analyses).



14. Forced Connections

problem opportunity swift individually generalist  breakthrough present

For a better understanding, we recommend that you first read the Example below:.

Description. The method of directed connections forces the group to imple-
ment in an alternative, original way of thinking, in deviation from the estab-
lished way of thinking. A leap in thinking which brings fresh perspectives
on the problems addressed or opportunities and ideas is obtained through
randomly selected words or objects that channel our thinking.

Purpose and applicability. This tool is intended to avoid the established ways of
thinking and practice of searching for solutions in the context of the known.
Primarily, itisintended for generating ideas, yet it is also useful for identifying
problems (randomly random connection) and to find solutions (opportunities)
for the already known problem. It is suitable for less demanding problems.

Implementation process. Forced and directed connections are created between
randomly selected elements which are not necessarily related through the ad-
dressed topic. We search for connections between these elements. There are
several ways of searching for forced elements. Depending on the problem, time
and characteristics of participants, we create forced connections with a random
selection of words from books, a collection of objects, selection of photographs,
newspaper articles, etc..

The implementation of the method is carried out in several phases.
1. Inthe first phase, we select a problem, which we intend to address, or a
product, which should be improved or its problems defined. The selected
problem is written into the head of the scheme.
2. The second phase entails the selection of elements for the direction of forced
connections. These can be selected in several ways, which are described below.
= Reference words: we select some examples of reference literature
(articles, Books, dictionaries, etc.). Words (should be nouns, adjectives
or verbs) may be selected randomly or we select some words which are
listed in the selected literature as keywords in the title or abstract. We
select 5 to 6 words; if we work in a larger group, we may select more.

= Non-reference words: we select a few examples of any written
sources (the participants can, for example, bring their favourite book,
magazine, album, etc.) and choose a random word from these sources.
Asanon-reference element can also be selected associations of the
participants, but should not be considered related to the problem (in
this case, write the compulsory elements, then the problem).

= Phrases: instead of words we use sayings/proverbs or news headlines
from daily newspapers. Proverbs and headlines may be selected at
random from sources or the participants retrieve them by memory.

= Factual elements: instead of words we select among from objects.
These can be prepared by one of the participants, while others either
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decide by a draw or each of the participants brings one object. These
objects constitute »forced elements« for thinking.

The number of directing elements should not be too high, yet it proves reason-
able to select at least five, so that these can be connected. Depending on how
well we master the technique, on the group size and size of the problem, the
number of forced elements may be increased appropriately.

In the second phase, we try to establish connections between different forced
elements and between the elements and the problem. If we quickly exhaust the
possibilities of connection, we select new forced elements or we replace some
with new ones or we add new elements to the already selected ones.

An analysis of connections is carried out in the third phase. We try to identify
which aspects of the problem appeared by connecting the forced elements. We
write down various aspects of the problem and check whether we have identi-
fied solutions. Depending on the findings we redefine the problem or write it
more clearly or determine the basis for solving the problem.

The diagram below may prove helpful during the implementation of this method.

connection

connection PROBLEM/PRODUCT
[

news headline

news headlin

news headline

FORCED FORCED FORCED FORCED FORCED
ELEMENT ELEMENT ELEMENT LEMENT ELEMENT
randomly randomly randomly randomly randomly

selected word selected wor selected word elected word selected word
proverb provenb proverb proverb proverb
associations associatigns associations associations associations
“object selected | “object selegted | “object selected |/“object selected | “object selected

with a draw” with a dra: with a draw” with a draw” with a draw”

key word of key word o key word of key word of key word of
reference reference reference reference reference
literature literature literature literature literature

news headline

connection / /

connection .
connection

REDEFINED PROBLEM
POSSIBLE SOLUTIONS

Implementation scheme of Forced Connections Method

Example. Due to the increased number of guests a café and patisserie employed
new waiters. In the limited space for the preparation of beverages and desserts
the employees repeatedly bumped into each other, there was a constant jam at
the coffee machine and consequently, the guests were served untimely as well as



inadequately. The owner was aware of the need to change something. A renova-
tion of the café space was not an option due to high costs, so they knew they would
need to do something regarding the organisation, but they have failed to come
up with any adequate solutions. One of the consultants proposed to the owner to
implement the method of “forced connections’. The owner instructed the wait-
ers to bring to the meeting their most favourite item which they associate with
a personal visit to a café or patisserie and something most nerve-wracking at
the workplace. The range of objects was as follows: book, magazine, friend, scarf,
newspaper, tablet and tray, cloth, notebook, coffee machine, cake spatula, coffee
beans. They wrote down the items on the blackboard and the employees then
revealed their associations in relation to the café. The associations are shown in
Figure 32 (upper part of the Figure “How to improve ... to Opportunities”).

HOW TO IMPROVE THE
WORK ORGANISATION
(MANY PEOPLE IN
SMALL A PLACE)

FRIENDS BOOK MAGAZINE NEWSPAPER PHOTOS

COFFEE

MACHINE NOTEBOOK COFFEE BEANS

When many friends come to the café, the order needs to be carried on a tray which is large and heavy
Grinding of coffee beans is loud and disturbing for people who read in the café or those who wish to chat

with friends

Since the coffee is ground before every order goes out, guest could select their coffee before ordering from
a tray with coffee beans samples

Those, who come to the café alone, always wish to chat while ordering and this is disturbing if [ carry a heavy try.
When people give each other presents in the café, they wish we take a picture of them and at that moment [
don't have a cloth to wipe my hand

Itis very hard to reach all the cakes in the glass display case with a cake spatula when someone is preparing
coffee on the coffee machine

Newspapers are piled behind the bar counter and I need to go past all the other waiters to take a newspaper
or a magazine, which a guest wishes to read.

Writing down the orders in the note book is time-consuming especially when there are many guests (friends)
When I need to grind a larger quantity of coffee for many orders, I get in the way of the waiter preparing
coffee on the coffee machine

I drop a cake on the floor and [ need to wipe the dirt with a cloth. In the meantime a colleague cannot use the
coffee machine

Many times more than 4 persons come to sit at the same and then they rearrange chairs and they make
noise and disturb people who are reading and us who are carrying the trays with orders

Coffee machine is placed at the edge of the bar counter and there is nowhere I can put the tray to be able

to prepare cakes with the cake spatula while preparing coffee for the friends who came to give each other
presents in our café

My cloth is dirty because with cake spatula I always dirty my colleague, who is grinding coffee for friends
and wants to prepare coffee and put cups on the tray.

OPPORTUNITIES

1 person, maximum 2 can work on the coffee machine at the same time.
1 person should prepare ground coffee and putting cakes on the plates.
Waiters, who are serving, deliver an order to the preparers with palmtop
(PDA)(no more notebooks)

Tables are to be rearranged into the ‘reading part’' with one-two-seaters.
We grind the most ordered coffee in advance, and only grind the more
rarely ordered coffee upon order.

We turn around the glass display case so that the waiter can put the
cakes on the plates from the front side of the bar counter.

Example of Forced Connection Method.
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When association on given directing elements were exhausted, they read them
and tried to extract from them the causes of the problem. It was decided that
the problems would be addressed as opportunities to improve the organisation
of work in the café, so they wrote the associations on the blackboard (Figure 32
the bottom part of the Figure - Opportunities). The range of opportunities has
proved to be sufficiently wide to draw up measures for improvements.

By using the method of directed connections the owner organised the work in
the café in such a way that two waiters were behind the bar preparing orders that
they received through a palmtop (PDA). So as to ensure the quality they contin-
ued grinding coffee beans as necessary, while the reorganisation of tables helped
the waiters to deliver orders more easily. In a simple and with almost no costs
they reached a satisfactory solution for both employees and customers.

Participants. The method may be implemented both individually and in
group. The group size does not present any particular limitation. It may also
be carried outindividually since the generator of ideasisnot onlyaman, buta
man in connection with a keyword. A rich vocabulary of persons implement-
ing the method and adequate knowledge of the language is recommended.

Duration. The method may be carried out swiftly since it is relatively simple.



15. Focus on the Goal

individually generalist incremental present

Based on the example of Green (n.y,) the method was developed by Katarina Kosmrlj.

Description. When addressing a complex problem, its complexity may be a
major obstacle since it prevents us from obtaining a clear view of the various
components and aspects of the set goal or the perceived problem. The advan-
tage of this method is that all the conditions to achieve the goal are identi-
fied. Hence, the relations between the conditions (certain conditions are for
example contradictory and may contribute to exacerbate the problem) are
revealed. Moreover, the functions and the person responsible for the execu-
tion of these conditions are also identified. At the same time the writing of
goals, sub-goals and connections between them help to explain the structure
of the system and the relations between performers of individual tasks.

; Baseline
9 problem REDEFINING THE |
i PROBLEMA/GOAL
~ General
goal

Concrete e Concrete B
: goals = goals
5
[« ¥

Concrete | Concrete | _

goals goals

Matrix for the implementation of the Focus on the Goal method

Purpose and applicability. This tool is useful when we are faced with a known
yet complex problem (goal). The purpose of the method is to redefine or elab-
orate upon a perceived problem. The method is based on the determination
of desired state, which should occur upon the solution of the problem. The
method provides basis for predominantly incremental innovations.

[
5
n

(¢



[
5
n

(¢

Implementation process. Focusing on the goal is carried out in a few steps,
which are presented in more detail below.

Phase 1. Recording of the detected problem. Perceived problem is usually
complex; hence, it needs to be defined so that the final goal may be deter-
mined from the description. If the situation is not perceived as a problem, but
for example, as an opportunity or a challenge, we determine the final goal
directly from a perceived challenge. We do the same if we have a vision of a
desired final outcome.

Phase 2. Decomposition of the overall goal. The final goal is broken down so
that we “break” it into sub-goals. Sub-goals are intermediate achievements
which in succession lead to the final goal. Each new sub-goal represents a
new unit in the implementation of the method. Sub-goals are recorded in the
form of a diagram of sequence until we establish the most basic conditions.

Phase 3. Consideration of feasibility. In the first and second step, we set up a
set of sub-goals or intermediate stations in the achievement of the final goal.
Their number depends on the complexity of the final goal. In the third step,
we check the feasibility of the individual sub-goals. We establish also the re-
lationship between them: we check whether any of the sub-goals are contra-
dictory, how the fulfilment of one affect on the others, the extent to which
each sub-goal may be achieved or whether we can omit them on our way to
the general goal.

Phase 4. Redefinition of goal. Based on the analysis of sub-goals in the fourth
step we (re)define the problem and/or final goal. We eliminate unrealistic
and inappropriate solutions from a set of different options. If necessary, we
redefine (more precisely) the definition of the problem, which then allows a
repeated search for solutions.

Phase 5. Implementation feasibility study. Identification of the problem is
followed by the identification and examination of the potential threats and
pressures in achieving the goal. If necessary, we analyse in a similar man-
ner the activities and functions, which can implement the sub-goals in the
company. Based on the conclusions we draw a flowchart. At the end we write
down possible solutions for each sub-goal in relation to the identified re-
sponsible functions within the company.

Example: The example refers to a company which develops computer pro-
grammes for specific customers. When developing programmes, which are their
key product, the company is often faced with intermediate defects in the opera-
tion or failure of functions. These defects are seen as unnecessary, yet they fail
to find the causes of these defects. As they have failed to develop solutions with
other approaches, they decided to use the “Focus on the goal”approach.
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Implementation of solutions based on the Focus on the Goal’method

The example shows collaboration with an air-traffic control company (adapted
after Green - n.y. - no year indicated). The first step was the setting of the key
goal. In developing the programmes, the objective is typically set as desired op-
eration or functions of the programme or software system. It this very case the
control processes were automated. However, in the analysis of operation they
discovered that the latter is exactly what causes defects. Therefore, they de-
rived goals for the client’s company (higher level goals) and sub-goals from the
key goal and from which they developed the specifics of the software.

Inthe second phase they created the programme’s objectives on the basis of the
client’s objectives. Instead of the programme being focused on the automation
of the control process, the programme designers focused on specific sub-goals
and developed a programme so that the design met the individual sub-goals.

The finalresult was a software that was quite innovative as it focused on the needs
of air traffic controllers and not directly on the goal of activity. Because of this,
fewer errors or defects and fewer irregularities or inadequacies of operation were
detected in the programmes, which contributed to meeting the higher level goals.
Participants. The tool is suitable for implementation in a group, as the search
for solutions is comprehensive and includes all employees or departments
that are associated with the implementation of processes for the design or
delivery of the product.

Duration. The total duration of the implementation of the toolis several days.
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Methods that will take
more time, yet it will be
time well spent

In the next part we present a selection of methods, the implementation of
which is somewhat more complex than of those presented in the previous
part. These methods consist of multiple processes and address the innova-
tion process more comprehensively. More time is needed so as to get to know
and understand these methods; in some cases the assistance of external con-
tractors or moderators is welcome. However, consistent with the increased
time (and in some cases, organisational) input, more substantial and lasting
effects may also be expected with the application of these methods. Above
all, this is a lasting transformation of processes and organisational culture,
which becomes more innovation-oriented. One could therefore say: more ef-
fort - more fun (in terms of achieving success).



16. DELPHI

problem opportunity slowly group expert breakthrough future

Description. DELPHI is a lengthy and complex method, which attempts to
predict future development in of the field under consideration (e.g. the fu-
ture of photovoltaics). It is based on individual work of more individuals who
are experts or connoisseurs in the field, and on a discussion among them,
which is chaired by an experienced moderator.

Purpose and applicability. As is apparent from the description, the method
is used to obtain answers to the in-depth or challenging scientific questions.
The purpose thereof is to prepare a projection of the future or predict and
explain very complex situations, which, although unlikely, have a great po-
tential for innovation. Other constitutive element is a coordination of argued
opinions of experts. Through their opinions we try to anticipate the develop-
ments in the field under consideration.

Implementation process. Each participant is familiarised with the problem
and provides answers to some of the questions. Answers are analysed and
then summaries which contain the most frequent statements are prepared
accordingly. This is followed by a discussion, identification of discrepancies
and then another repeated circle of discussion/correspondence, which is
“kicked off” on the basis of the identified differences and of course the ap-
pertaining arguments. This process continues until a common ground or con-
sensus is reached. In this context, the key role is that of a moderator, as he/
she raises questions, oversees the dynamics and analyses and develops dis-
cussions. The method comprises the preparation and implementation phases.

Preparation:

1. Amoderator (or a group) first defines the problem. The problems are
academic or practical, often deriving from the needs of a company.

2. Depending on the nature and extent of the problem, the team
preparation or a study follows, which is carried out by an independent
moderator. Aresearcher or a group needs to answer a number of
questions before they can draw up a set of relevant questions.

3. The most important phase is the compilation of questions and
questionnaires. The questions are open-ended, and therefore longer,
reasoned answers are expected. The number of questions should be
limited to fewer than 25, because lengthy questionnaires of this type
prove to be tiring. Questions should be unambiguous so that they are
understood by all the respondents in the same way.

4. The correct selection of the sample of respondents is of utmost extreme
importance. The best experts in the field under research should form a
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part of such a sample. Some experts do not like to answer the questions
unless the publication of research, or at least a publication of personal
information, is ensured.

5. Amoderator or a group defines the envisaged number of rounds. Three
rounds most often suffice, yet there may also be several more rounds.
The moderator is responsible for the course of individual rounds so that
a discussion develops, focusing on key questions and oriented towards
achieving consensus. We can subsequently add a round.

Implementation. The classic version is lengthy, suitable for very different
participants, or when the participants cannot gather in one location. It is car-
ried out by correspondence and takes place in three rounds.

1. Adescription of the problem with the questionnaire is circulated to
members of the group.

2. Responses are analysed and the participants familiarised with the
“average or mean” answers and asked to reconsider the responses. Those,
whose answers particularly stood out, are asked to explain their opinion.

3. Analysis of the responses from the second phase with the interpretation
of extreme positions is resent to all the participants, who are asked to
reconsider and, of course, to provide the answers. If the answers are still
inconsistent, the phase is repeated (Likar 2002b).

4. Participants who have made salient responses are asked for further
clarification. Participants are then familiarised with the analysis of the
responses and provide reconsiderations about which another discussion
again takes place.

The process is repeated until the participants unify or until multiple views
are created, from which the creators do not withdraw despite possible coun-
ter-arguments.

A swift implementation differs from the classical one in the fact that it is
performed during a direct contact, for example at a seminar, symposium or
a training-course, while the answers need to be processed very quickly. It is
therefore necessary to shorten the questionnaire appropriately. Swift im-
plementation takes place in the same rounds as the classic one, yet discus-
sions are conducted with direct personal communication, and analyses are
rapid and forwarded immediately.

Participants. A large number of highly qualified participants or experts are
included in the method. It is quite characteristic for the classic version that
some participants drop out of the discussion rounds in the progress. Espe-
cially the classic version is characterised some participants drop out from
one round to the next.

Duration. Classic version requires a long period of time - many weeks or
months, 45 days on average.



17. Wild cards

opportunity slowly expert breakthrough future

Description. The method of wild cards game is actually a game of search and
creation of points or a future situation with a low probability yet with a poten-
tially high impact. The method facilitates a reflection on the unusual, even im-
possible scenarios. These scenarios are created with the help of specially pre-
pared cards of imaginary aspects of the future (hence the name of the method).
Purpose and applicability. Predicting the future, identifying trends.. The
method allows you to create unconventional ideas and solutions, moreover, it
encourages divergent thinking.

Implementation process. The method is relatively difficult to prepare, and also to
implement. Before the start of the method a group is chosen to prepare the cards.
The cards contain hypothetical aspects, a projection of situations in the future, for
example there isa description of future economic conditions, new (yet non-existent)
technology, new consumer needs, new markets ... More cards mean potentially more
unusual and interesting scenarios that can lead to more unconventional ideas. The
group for the preparation of cards should consist of individuals who are able to think
creatively and outside the established frameworks (Dewey in Carter 2003, Janoff in
Wiesbord 2003).

The next step is the selection of participants for discussion who, as a rule, is composed
of other participants. It is desirable that the group is heterogeneous, that participants
are familiar with or even experts in various fields. One of the members of the group,
which prepared the cards, should act as a discussion moderator. This moderator pre-
sents the purpose of the gathering to the group: creative thinking and generation of
ideas on the basis of fictitious scenarios. The scenariois created from a combination of
cards; each of the participants pulls out and lays down opens one card. The moderator
explains the meaning of each card, and a consensus on the scenario is then adopted so
thatall the participants understand the scenario in a similar way.

This is followed by a discussion on opportunities in hypothetical conditions, re-
sulting in the creation of ideas. The moderator ensures that the discussion runs
smoothly, that the ideas are not obstructed or criticised, although the discussion
onideasisallowed and welcomed. In addition, the moderator alsorecordsideasand
comments. When ideas on the chosen scenario are exhausted, the cards are pulled
out again and new scenarios created. The already laid down cards may be returned
to the deck, which is reshuffled, or it is “played” only with the remaining cards.
Participants may repeat the drawing of cards several times and create new
scenarios. Depending on the intensity of the discussion, it seems sensible to
make a brief pause between one scenario and the other.

Participants. The method is run in two smaller groups; one prepares the cards,
while the other one plays the game and discusses. It is desirable that the par-
ticipants of both groups have a lot of experience in various fields. It provesrea-
sonable to moderate the discussion by adequately explaining the cards, while
the ideas are appropriately recorded.

Duration. The method may take one or more days, depending on the number
of scenarios.
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18. Gemba walk

expert incremental present

Description. Gemba walk actually means a walk through the reality; for the
purpose of future innovation, we first physically look at the real situation,
the full course of a product or a part that refers to the object of innovation,
for example, a production line, offices, in-flight service, etc.. The method is
complex, lengthy, and the executor should be well acquainted with the com-
pany and the field of innovation.

Purpose and applicability. The method is intended primarily for establishing
and strengthening the innovation culture; however, each walk contributes to
the perception of problems, detecting problems, as well as the identification
of good practices and interesting ideas. The method is useful for introducing
novelties in an indirect way or in this way new ideas are more easily and ef-
ficiently presented to the staff and encourage them to think and act innova-
tively. The approach is reasonable for incremental innovation, but it can also
encourage breakthrough ideas.

Implementation process. The concept of Gemba walk is conditioned by three
factors: observation, location and groupness. Observation of the processes
must take place in person, on the site where the activity is carried out and in
collaboration with people who perform primary activity (manufacture product
or provide a service). It is important to recognise that it is not a matter of su-
pervision but of establishing a contact both with the process and with the staff,
which is followed by the establishment of a relationship, and finally the poten-
tial for detecting and reporting both problems and proposals for improvement.

The performer of the method, i.e. a critical walker, starts with the implemen-
tation of method by making regular visits to the production process in all
phases and at all locations. In doing so, he/she tries to be visible but unobtru-
sive. The first cycle of the walk serves the familiarisation with the process
and the people who carry it out. Walker can help him/herself by recording
the impressionsinawalk logbook. To ensure that the walk would not give the
impression of supervision, it is better that walker writes his/her impressions
in the logbook after the walk. The walker makes a note ‘special attention’ in
the logbook next to the key aspects observed: for example, bottlenecks in the
process, relations between operators, set up, etc. and he/she can also add his/
her proposed measures for a certain change or improvement. The situation
can also be photographed or recorded. Of course, he/she also pays attention
to the examples of good practice, records ideas given and suchlike.

The observer can communicate the collected impressions to the staff (or just
the management). This is done in a short informal meeting where in a non-
binding manner he/she also communicates his/her proposals for changes,



recorded proposals given by employees or asks the participants to make
their proposals for the detected problems. If he/she believes that the staff
are not ready for immediate confrontation with the observations, that he/
she may postpone the meeting to a later stage of the Gemba walk.

In the second cycle the walk is performed more actively. The walker tries to
introduce innovative thinking during the observation of the processand con-
versation with employees. He/she encourages employees to actively monitor
the process, maintain relationship with colleagues and to put forward pro-
posals for changes and improvements. The walker writes down all propos-
als and communicates them to the management. When sufficient number of
proposalsis collected, a new informal meeting is convened, where all propos-
als are presented to employees and one or more proposal are chosen to be
implemented. All proponents of changes are awarded in some way: praise,
meal, a free hour (whichever isin line with the policy of the organisation) and
they are further motivated to maintain creative thinking about their work.

The third cycle of walk includes motivation for innovative thinking and its
continuation. Employees are indirectly but continuously encouraged to detect
problems and create solutions. This establishes a long-term innovation culture,
which can mean a significant competitive advantage for the company.

Participants. The method is implemented by one or more employees, while
the entire department or all the staff are included in the process.

Duration. Lengthy method.
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19.eMIP

Thisis an original method, which is aresult of the development of the follow-
ing authors: Klemen Sirok and Borut Likar.

expert incremental present

Description. eMIP is a method for mass identification of problems and identi-
fication of opportunities for their solution, which is supported by e-learning.
The method logically combines different methods of dealing with problems
so that difficulties are addressed from very different angles. Partial imple-
mentation in a virtual environment allows great freedom of implementation
and also the method is performed in an environment where problems arise.

Purpose and applicability. eMIP method is useful for identifying known, hid-
den and potential problems, their precise definition and analysis. Through
the implementation of eMIP the awareness of the importance of (simultane-
ous) detection of problems is increasing on one hand whereas useful knowl-
edge for the identification and analysis of problems on the other hand.

Implementation process. eMIP is implemented in the form of facilitated
workshops. The first workshop takes place “live” so that the participantslearn
about the approach, working methods and simpler methods used. The second
part takes place in a virtual environment of an eClassroom where moderators
regularly monitor, encourage and guide the work of groups.

Phase 1: Workshop taking place live is designed to familiarise companies
with eMIP, to meet the moderators and to motivate the participants. It is
carried out for approximately 6 hours (with breaks). eMentors prepare a
set of tools for addressing the problem. The tools are briefly presented to
the participants. Participants learn about the way tools are implemented
and their potential. Under guidance participants also implement some
tools. At the end of the workshop participant learn about the work in the
eClassroom.

Phase 2: eClassroom. This phase is lengthy and takes place mainly in a
virtual environment. Participants from companies are divided into two or
more groups (depending on the number of participants) so that they are
better monitored by eMentors. In the eClassroom participants have various
information sources in connection with the methods available as well as
the material for implementation. eMentor sets timeframes for reporting
on the results. Communication with eMentor is carried out through forums,
interactive chat rooms, as well as via videoconference. If necessary,
eMentors can meet with participants also live in the company’s premises,
while they are generally guided and monitored only through the Classroom.



Work is carried out in three phases:

1. Problem identification. In this phase, participants perform simple
methods with which they identify one or more problems or challenges
in the company. Participants learn that it is possible, in a short time,
toidentify and define a number of issues that might otherwise remain
hidden, or challenges that have great potential for innovations.

2. Analysis and evaluation of problems. The second part is dedicated to the
evaluation of problems in terms of the nature of a problem (fundamental,
baseline, more or less important ...).

3. Problem potential. The third phase is implemented by the moderators -
eMentors, who present the implementation of methods for generating
ideas and solutions. The participants can thus indirectly assess the
potential of the identified problems in terms of benefits for their
company.

Participants. eMIP is carried out in groups of at least 6 employees and is
guided by qualified external moderators.

Duration. The introductory workshop lasts for about 6 hours, while work in
the eClassroom lasts from a few weeks up to two months. The duration de-
pends on the complexity of the problem as well as the number and especially
the motivation of the participants.
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20. PACIS

Thisis an original method, which is a result of the development of the follow-
ing authors: Borut Likar, Janez Kopac, Peter Krajnik, Ales Koder and many
foreign authors, especially O. Bayard, M. Areskoug, C. M. Nicolescu, M. Saat,
D. Nolan and H. Ahlin.

problem opportunity  swiftly group expert  breakthrough present future

Description. PACIS stands for problem/ challenge analysis, creation of ideas
and selection. It is a method for creative problem analysis and search for so-
lutions, including even breakthrough solutions. The essence of the method is
a comprehensive consideration of the pre-invention phase - from the identi-
fication and analysis of the problem to the generation and selection of ideas.
It is carried out in the form of guided workshops and in a short time with
intensive approach and allows immediate results.

Purpose and applicability. PACIS method is useful for different types and
scopes of problems and allows their identification, analysis and solution. An
integral part of understanding the problem is its visual presentation. This
means that we carefully observe the environment. An important element of
the method is the association with the upcoming trends and technologies,
which can provide a major competitive advantage. The efficiency of PACIS
method depends largely on the quality and creativity of the work of the en-
tire group and consistency in following the steps of the method.

Implementation process. Implementation takes place in two phases; the first
phaseisdedicated to the preparation and the second one to the actual imple-
mentation. In both phases there are a total of 16 steps, which systematically
regulate the implementation process of the method. Moderators - providers
of workshops are included in the implementation.

Phase 1: Preparatory activities. During the preparation phase, providers of
workshops familiarise themselves with the company, method of work and
general problems. Usually, a visit to the company’s main office, or even bet-
ter to the location of production (service) process, where problems occur, is
organised for this purpose. During the visit to the company a meeting with
keypeopleinthe companyis carried out and at which problem is determined.
This problem will be a fundamental topic of the workshop. The preparatory
phaseis carried out in four steps:

Step 1: Presentation of the PACIS methodology

Step 2: Introduction to the basics of innovation and the situation
in the region/sector

Step 3: Presentation of methods for identification of problems/challenges

Step 4: Arrangement of the workshop



Phase 2: Workshops - practical work in companies. The next steps of the
method are carried out at the workshop. Employees who are directly related
to the area from which the problem was selected, their superiors and one
representative from the management should participate at the workshop. It
also deems reasonable to include also creative person(s) from another depart-
ment and that the workshop participants differ depending on the profile of
work in the company.

The first three steps entail preparation of the company for the workshop:

Step 1: The company defines a minimum of three problems
Step 2: Selection of one problem per company for further work at the workshop
Step 3: Analysis of the upcoming trends
Other steps refer to the actual execution of the workshop:
Step 4: Presentation of the problem and examination of the situation
in the company
Step 5: Questions of participants with the purpose of clarification
Step 6: Decomposition of the problem and selection (group work)
Step 7: Outline of the upcoming trends
Step 8: Preparation of group proposals in regard with solutions
Step 9: Presentation of proposals - analysis of the problem and solution
Step 10: Reflection - comments of the problem's “owner”
Step 11: Teamwork - improvement of proposals/joint strategy
Step 12: Preparing the implementation plan (optional)
Based on the experience from the workshop, the company may enhance in-

novation with occasional or regular implementation of certain methods. The
PACIS method is presented in more details in the third part of the Book.

Participants. PACIS is carried out in a group of 7 to 10 persons, who are spe-
cialistsin the field of the perceived problem. At the same time they must also
be sufficiently broadly educated so that they can contribute ideas outside
the established framework. Participants may also come from outside of the
company. The workshop is usually carried out by external moderators.

Duration. Execution of one workshop takes a few hours to one day, while we
need an extra day or two for the preparation.
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21. PAPSA
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problem opportunity slowly group generalist  breakthrough present

Description. PAPSA is an abbreviation standing for identifying the stages of
the method: perception, analysis, production, selection and application. Each
phase consists of a divergent and convergent part. Divergent part enables
maximum production of ideas. Convergent part enables channelling of the
energy that has been released in the previous part (divergent) in order to
achieve one or more effective and feasible original solutions.

Purpose and applicability. The method allows the identification and definition of
aproblem and the search for appropriate solutions. It offers a multi-faceted view
of a specific problem, a more varied range of views and effective problem solving.

Implementation process. To implement the PAPSA method we form a group
thatwill for alonger period of time be intensively addressing the field of per-
ceived difficulties. The method is carried out in five steps.

1. PERCEPTION of the entire problem. A problem is defined on the basis of
the perceived difficulties. The group initially discusses various aspects of
the problem, while it does not set any limitations. We look at the problem
through the eyes of a child, without prejudice and from multiple angles;
thisis the divergent part. The convergent part involves a synthesis of
various aspects of the problem into a single definition.

2. ANALYSIS and detection of the structure of the problem. In the
divergent part, the problem is broken down and analysed from many
angles in order to determine as many of its components as possible, also
the unpredictable and the hidden ones. In the convergent part, the group
identifies situations in which different aspects of the problem appear
and thus further clarifies the problem.

3. PRODUCTION: in this phase in the divergent part, we quickly create
a large number of original, unusual or realistic ideas for solving the
problem. As in the first phase, we focus on creativity, non-criticism.

4. SELECTION: at this stage, we try to select one or more ideas that best
meet the objectives pursued. The most original ideas are also taken into
consideration. Ideas are rationally evaluated and critically assessed (good
and bad points). We can also use a technique called “Angel’s Advocate”,
which is carried out in three phases. The first phase - reformulation or
redesign of the proposed ideas (verifying that the author agrees with the
reformulation). Any misunderstandings are thus prevented. The second
phase - “positivism” according to the formula: “I like your idea because
... The third phase - objective analysis of ideas by asking as many
questions to others and oneself as possible. The objective is to verify the



ideas from various angles. The Angel's Advocate technique has a trifold
purpose: to develop active listening, to establish a flow of sympathy with
the author of the idea and to focus the energy on positive things.

5. APPLICATION: in the last stage, the group seeks possibilities of
application of anidea in a useful product or service, or for an upgrade
of an existing product. The group first searches for possibilities in a
very creative way, while after the completion of the divergent part, the
possibilities of application are consider objectively, considering the
available resources and external factors (legislation, market situation
state of the market, the economic situation, competition...).

Participants. The method is carried out in a group of participants with di-
verse experience and ability of creative as well as focused thinking.

Duration. Implementation is medium-long to long since each stage requires
at least an hour or two of active work. It is recommended to make breaks
between individual phases (e.g. one phase per day).
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22. PDCA Deming cycle

problem  opportunity slowly group generalist incremental present future

Description. PDCA or plan-do-check-act is a cyclic method intended for the improve-
ment of processes, as well as also products. It is also known as the Deming cycle.

Purpose and applicability. PDCA method is used to improve organisational
processes and to solve problems. It allows continuous search for more effec-
tive methods for the improvement of organisational processes.

Implementation process. The method is carried out in 4 phases, it is easy to
understand and implement. Phases of the PDCA cycle are:

1. PLAN. We begin by identifying the existing state. Once we have defined
the problem, we prepare a plan how to solve the problem and determine
the goal we want to achieve.

2. DO. We begin to carry out activities in accordance with the plan.

3. CHECK. We monitor the processes. We then review them and evaluate
the results of the changes. Has the change brought improvements? If
it has, then we continue with this, if it has not, and we do not notice any
improvements, we re-define the goal or improve it.

4. ACT.We think and act in accordance with new findings. We determine the

appropriate measures, which will be taken to make corrections. Action is
the most important aspect of the PDCA cycle (Sokovi¢ in Pavleti¢ 2007).

PDCAisamodel thatis never completed. When we reach the last phase and act, the
cycle is repeated from the beginning. If necessary, we redefine the objectives and
then we begin to seek new opportunities for problem solving and improvements.

N

PLAN DO

define goals check possibilities carry uot plans
analyse processes improve processes r

A\ b

_J ACT CHECK

set new goals upgrade check implementation monitor
processes renew plan and assess improvements

]
Scheme of the principle of PDCA



The 8D method has been developed in the automotive industry, and repre-
sents which is an extension of the Deming cycle. It consists of eight steps,
hence its name. It can be used in all industries or sectors where the produc-
tion process is highly structured and specialised.

The 8D method allows accurate definition of the problem and thereby elimi-
nation of actual causes of the problem, such as noncompliance of a product or
noncompliance of the process operation of the process. It provides a compre-
hensive solution to the problem; hence the problem is less likely to reoccur.

The method is controlled in such way that we have a summary sheet —an 8D
report. The data, which are the basis for planning the management of the
activity implementation process, are entered into the report. It is easier to
monitor the individual steps on the path towards achieving the objective if
we use the summary sheet. The report also serves as a tool for the exchange
of information (it is an evidence of the activities that have been conducted,
of the effectiveness of activities).

The method is carried out in eight steps:

. problem identification,
. problem description,

. immediate measures,
cause,

. corrective measures,

. evaluation of efficiency,

. dissemination,

N U AW N e

. conclusion.

In every step werecord the state, set activities and responsible persons, note
measures and results or findings, and then continue with the next step.

Participants. In both the basic and in 8D version the method is performed in
a group and may not be performed individually, since it is necessary to con-
sider all aspects of the process or organisation.

Duration. The method is lengthy and entails a cycle which is in principle nev-
er interrupted. The duration of each phase is completely dependent on the
complexity of the processes within the company, the goals set, as well as the
conditions for achieving them.
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23. TRIZ - Theory of Creative Problem Solving

problem pocasi generalist prebojne sedanjost

Description. The method is relatively complex and demanding, and is carried
out with the software, which includes a database of the patents and improve-
ments. Itis a systematic problem-solving method based onlogic, data and re-
search, rather than on intuition.

Purpose and applicability. TRIZ entails a systematic approach to reviewing patent
databases. We approach to solving the problem by redefining it with regard to pre-
vious related problems, the solutions to which we can find in the patent database.
The slogan of this toolis that “someone somewhere hasalready solved such (or very
similar) problem”. The tool is particularly useful for problems where it comes to
contradictory situations or if we cannot find a solution using other tools, whereas a
special and relatively expensive software is needed for its implementation.

TRIZ is a methodology, a set of tools, database and model-based technology
for generating ideas to solve problems. Contrary to the brainstorming, which
isbased on a random creation of ideas, TRIZ strives to create algorithmic ap-
proach to the creation of new or refining old system:s.

TRIZ was developed by an expert on patents, Genrich S. Altshuller, who success-
fullyreviewed more than 200,000 patents, namely in the search of inventive prob-
lems and ways how they were solved. Of these patents, only 40,000 had inventive
solutions, while others were merely improvements. Altshuller classified these
patents in a new way. He eliminated the content ‘subject’ so that he could reveal
the very process of solving the problem. He established that the same problems
were solved over and over again by using only one of the forty basic inventive prin-
ciples. He then classified the solutions into five levels, as shown in Table 3.

Table 3: Stages of solutions according to Altshuller

Approx. no. of
Level of % Source of knowledge solutions which
inventiveness solutions = wiecs need tobe taken
into consideration
1 ﬁﬁg?gsg:nen t 32% | Personal knowledge 10
2 f/lrr:gl?orvemen ¢ 45% | Knowledge within a company 100
B Great improvement 18% Knowledge within the 1.000
industry
4 | New concept 49 | Knowledgeoutside the 100.000
industry :
5 Discovery 1% | Entire All knowledge 1.000.000

Source: Altshuller 1984



Altshuller discovered that more than 90 percent of the problems, which engineers
were facing, had already been solved before. If engineers could follow the path to
ideal solution, starting with the lowest level, personal knowledge and experience
and continue on to higher levels, most solutions would derive from the knowledge
that already exists within the company, industry or any other sectorial industry.

Implementation process. The tool is implemented by means of software, which
with the selected algorithm searches the database for solutions to similar prob-
lems as those addressed. Most programmes are shareware and relatively ex-
pensive yet contain a fairly sophisticated databases and sets of solutions (e.g.
IHS GoldFire, TrizSoft Trizy or WorkBench). There are also some free, publicly
available programmes, which have limited databases (e.g. Oxford Creativity
TRIZ Effects Database, TRIZ40.com, time-to-innovate.com). A specific prob-
lem is first defined with some general definitions, on the basis of which a pro-
gramme finds general solutions. It is then necessary to use creativity and then
derive from the general solutions specific solutions to an actual problem.

In the patent GENERAL GENERAL
database; search PROBLEM SOLUTION

with a programme /\

In the company, SPECIFIC SPECIFIC

relatedtoa PROBLEM SOLUTION
product or process

Scheme of TRIZ method (Source: Barry, Domb and Slocum 2001)

Figure 37 shows the basic concept of TRIZ: a specific problem, which we are
addressing, needs tobe givenin a general form by the determined “variables”
of the problem. If for example we have problems with fitting of two elements
due to the insulating layer, we are dealing with variables “temperature”, “fit"
and “insulation”. With the help of these variables we search in the patent da-
tabase for the existing solutions to similar problems in other areas. We care-
fully review these solutions, seek opportunities for application in our spe-
cific problem, and then design an appropriate solution.

Participants. TRIZ is a tool that can be used by individuals or groups.

Duration. Search for one solution is relatively fast, while decision-making pro-
cess and repetition of algorithm and especially the search for a specific solu-
tion may take longer until the solution is satisfactory.
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24. USOMID/SREDIM

problem  opportunity slowly group expert  breakthrough present future

Description. USOMID/SREDIM is an applicative methodology that combines
different methods for selecting a problem and creating ideas to solve it. It origi-
nates from the dialectical systems theory of Ddr. M. Mulej, Prof. Emeritus as
a methodology for achieving integrity in creativity. It is based on the creative
work of colleagues and focuses on work processes —more creative than routine.

Purpose and applicability. The method is applicable both to define the prob-
lem and to generate ideas and is suitable for all kinds of problems. The meth-
odislengthy, yet has the potential for breakthrough innovations.
Implementation process. The group participates in six phases, from problem
identification to the introduction of solution in practice, whereby in each phase
the individuals first record individual proposals, then exchange the notes and
complete them. They then discuss the proposals (e.g. by brainstorming) and align
findings. It is important at each phase to focus on the work process. Usually, this
isinlarge part a matter of routine; however, with USOMID/SREDIM method cre-
ative thinking is brought also into the routine elements of processes. The SRE-
DIM steps facilitate an orderly work process, rather than cooperation. Hence,
Mulejand colleagues (2004, 2008) added four steps within the method.

The process of work and cooperation pursuant to USOMID/SREDIM is shown
in the Figure below.

Steps in the process of cooperation

1.individual 2. exchange 3.discussion 4.recording
recordingof | of notes for (brainstorming) of group
ideas additional toalign findings findings
individual
recording
of ideas

S - selection of a problem

R-recording of data on
the selected problem

E - evaluation

D - determination and
development of the
selected solution(s)

Steps of work

I-implementation of
selected solution

M - maintaining the
implemented solution

Process of work and cooperation pursuant to SREDIM method



The USOMID/SREDIM method enables creative cooperation within each
phase of the process, even if the individual does not master each phase. Se-
lection and definition of individual phases of innovation is dependent on the
topic, industry and the choice of the dialectical aspects of the system. The
process is carried out using the composition of the letters SREDIM.

S: A set and selection of problem: we collect possible topics, select one, and
prepare to work on it from the definition of starting points to progress to-
wards objectives. (Select)

R:Recording data on the selected problem, we do not ask the question “Why?”
for any piece of data. (Record)

E: Evaluation of the described features of the selected problem, search for
the hidden essence. (Evaluate)

D: Determination and development of possible solution, which is considered
the most realistic. (Determine)

I: Implementation of the selected solution, introduction of novelty. (Implement)

M: Maintaining the implemented solution, novelty becomes a useful prac-
tice, proposals for further improvements. (Maintain)

In accordance with the USOMID/SREDIM method the participating group
determines also the problem (stage S) in 4 steps of cooperation. Thus, it is
very unlikely that anyone considers the problem, which he/she helps to
think about, as forced and therefore does not want to participate. Matjaz and
Nastja Mulej (2007) introduced into the USOMID/SREDIM method also the
use of De Bono's six thinking hat's (De Bono 2005).

Participants. The method is carried out in a group.

Duration. The implementation of the method is lengthy.
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eMIP and PACIS: for whom and for what?

Inthe second part of this Book, we presented the selection of methods for address-
ing the problem in more detail. The said part was intended for a broad range of
readers, in fact, all those who in some way wish to begin with the introduction of
primarily invention methods in their organisations. The present part is intended
for “more demanding users’, researchers who engage in innovation processes, as
well as managers and heads of development departments or groups at the middle-
management and senior-management level who want to comprehensively organ-
ise the first phases of the innovation process and to encourage innovation culture
in their organisation. In order to achieve this, they need an appropriate systemised
approach. In the next section of the Book two methods for comprehensive foster-
ing of innovation and for introducing and strengthening of innovation culture in
companies are presented. These are methodologies that have been developed and
tested in the context of the international project SharTec and were positively ac-
ceptedinits test version.

The first method, PACIS, is designed for work in a smaller group of staff of one
company and for solving concrete and known problems (if the problems are con-
cealed, we recommend the use of methods: Problem Focus, Innovation Cube or
otherappropriate methods). Understanding the fundamental causes of the prob-
lem is the first and necessary step towards finding appropriate solutions. PACIS
stands for problem/challenge analysis, creation of ideas and selection. It is an
approach to creative problem analysis and search for solutions, including even
breakthrough solutions. It is suitable for demanding problems and allows their
identification, analysis and solution. PACIS is carried out in a group of 5 to 10
people who are partly specialists in the field of detected problem and partly gen-
eralists. A part of the participants, also external experts, must have sufficiently
broad knowledge from other fields and be familiar with the upcoming trends. The
effectiveness of the PACIS approach depends largely on the quality and creativ-
ity of work of the entire group, consistency in following the steps of the process
and the implementing emphasis on visualization. Implementation is carried out
in several phases. The problem is determined during the preparation phase. The
problem s precisely defined and analysed as well as decomposed on basic factors
or source problems. This is followed by a search for or creation of solutions based
ontheidentified source problems or causes of the problem. Through the coopera-
tion of experts in various fields and creation of ideas, the approach builds on the
consideration of upcoming trends and at the same time co-creates them -both at
the level of technology and at the level of integration with other industries.

The second method, eMIP, is intended for a wider group of employees. With the use
of eLearning, on the one hand the method opens concrete problems and provides so-
lutions, while on the other hand empowers a greater number of employees to create
the invention-innovation structures and strengthen the innovation culture within
acompany.eMIPisamethod of mass identification of problems focused on the first
phase of invention-innovation process and partly takes place in a virtual environ-
ment. A group of employees under the mentorship uses a variety of techniques to
identify and analyse a large number of problems and/or challenges. These may be
the starting point for both incremental and breakthrough solutions. The implemen-
tation of eMIP is carried out in two alternating forms, workshops and group work
through eClassroom in which more participants from a company are included. Over
aperiod of several weeks of continuous work under the guidance of an eMentor and
with adequate approaches, the participants search for problems and opportunities
as well as the appropriate ideas for solving them. In doing so, the participants solve
concrete problems, while enhancing the innovation culture.



PACIS Method for problem/
challenge identification

and search for solutions
Detailed description of PACIS methodology

This is an original method, which is a result of the development of the follow-
ing authors: Borut Likar, Janez Kopac, Peter Krajnik, Ales Koder and many
foreign authors, especially O. Bayard, M. Areskoug, C. M. Nicolescu, M. Saat,
D. Nolan and H. Ahlin.

The methodology for problem/challenge identification and
search for solutions (including also breakthrough solutions)

OBJECTIVE

PACIS is a method of creative problem analysis and search for solutions, includ-
ing the also breakthrough solutions. Problems can be large or small, simple or
complex. However, given the relative complexity of the method it is particularly
interesting for more complex challenges. Irrespective of the nature of a problem,
PACIS provides ways to identify, analyse and solve. The focus is on the problem-
solving process, which is carried out in the working environment of the group. The
methodology is based on a method of Experience transfer model, a new concept
for innovation power and may be used for different types of problems, for exam-
pletechnical, organisational, financial, operational problems... (Bayard etal. 2012).

The effectiveness of the PACIS methodology depends largely on the quality
and creativity of the work of the entire group and consistency in following the
steps of implementation. However, we wish to note that the proposed individ-
ual methods for addressing the problem and for selecting ideas are the most
suitable for application in the PACIS methodology. However, depending on the
nature of the company and the level of innovation culture an experienced per-
son implementing the method may also choose any other comparable method,
which is described in the second part of the Book.

The methodology consists of many phases. The first step is the preparation of a
problem, which is performed before prior to the workshop. At the workshop, the
problemis first presented toall participants. Thisis followed by the phase of visual-
isation and clarification of the problem. The aim is an in-depth and comprehensive
understanding of the problem (e.g. in addition to an analysis of technical aspects
of technological problems we also analyse other aspects, for example human re-
sources, organisational aspects, etc.). The next phase is the phase of decomposition
of the problem, where the whole problem is decomposed to underlying problems or
causes thereof. Solutions are created based on the identified key problems. Since
we want these solutions to be modern and future oriented, we use preliminarily
conducted analysis of upcoming trends (Future Trends) when creating ideas.

PARTICIPANTS
A group for a PACIS workshop consists of 5 to 10 people. If there are fewer
participants, the discussion cannot properly develop, yet if there is are a
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greater number of participants, the participants tend to hold back. It should
consist partly of specialists - experts in the field of the considered problem,
and partly of generalists with a sufficiently broad general education and the
ability to integrate ideas of the group members into a joint conclusions. It is
useful that people who are not employees of the company - both colleagues
from other companies and from the academic environment - are also present.
As arule, the participants should be creative and tolerant. Depending on the
culture that prevails in the parent company, it seems reasonable to consider
the hierarchical levels in the company when composing a group. Otherwise, it
may cause discomfort amongst both employees and management.

IMPLEMENTATION

The whole process consists of two phases. The first phase is the phase of prepara-
tory activities, while the second phase entails the implementation of workshops
in the company. The content of initially presented steps is presented hereunder.

Methodology phases/steps

Phase 1 - Preparatory activities
The individual steps are carried out based on the previous cooperation and
agreement with the company.

Step 1: Presentation of the PACIS methodology approx. 5 min
Step 2: Presentation of the basics of innovation and the

situation in the region/industry approx. 10 min
Step 3: Presentation of methods for

problem/challenge identification approx. 15 min
Step 4: Agreement on the workshop approx. 15 min

Phase 2 - Workshops - practical work in companies

prior to the workshop (prepared by the company, coordination via telephone
or e-mail

Step 1: Company defines a minimum of three problems
Step 2: Selection of one problem per company for further work at the workshop
Step 3: Analysis of the upcoming trends

workshop (as a rule held in the company)

Step 4: Presentation of the problem and review of the situation
in the company (15-60 min)
Step 5: Questions of participants with the purpose of clarification (30 min)
Step 6: Decomposition of the problem + selection (group work) (30-45 min)
)
)

Step 7: Outline of upcoming trends (30-45 min
Step 8: Preparation of group proposals regarding solutions (30 min
Step 9: Presentation of proposals — analysis of the problem

and solution (15 min)
Step 10: Reflection - comments of the problem “owner” (15 min)
Step 11: Teamwork - improvement of proposals / common strategy (30 min)
Step 12: Preparation of a plan for implementation (optional) (45 min)

MORE DETAILED PRESENTATION OF INDIVIDUAL PHASES:

Phase 1 - Preparatory activities
Step 1: Presentation of the PACIS methodology



The methodology is intended for identification of a problem/challenge and
searching for solutions (also breakthrough solutions) in the selected compa-
ny. A short presentation of the methodology with an emphasis on the presen-
tation/management of the innovation process and especially its first phase.
The presentation is carried out by an (external) moderator, trained and expe-
rienced in the PACIS methodology.

Step 2: Introduction of the basics of innovation and the situation in the
country/region/sector (optional)

Short presentation of the innovation work platform and overview of the situa-

tionin the EU, reference regionsand sectors, depending on the client. Presenta-

tion is performed by a moderator or an employee who performed the analysis.

Step 3: Presentation of different methods to identify the problems/challenges
A few simple methods are carried out within PACIS. Selected methods are pre-
sented in detail: objectives, the method itself, inputs, expected resultsas well as the
plan of work and communication. The presentation is performed by a moderator.

Step 4: Agreement on concrete work in the company
(participants, administrators)
An agreement on:
= preparation of the problem(s)
= trend analysis
= execution of the workshop (schedule, participants, responsible person)

Phase 2 - Workshops - practical work in the companies
(before the workshop)

Step 1: Definition of the company's problem

Short presentation of a minimurm of three problems and their aspects, the length
of approximately one paragraph. Problems are prepared and presented by the
designated administrators from the company.

Guidelines for the preparation of the problem:

= present the problem comprehensively, explain who is affected
(individuals, companies, customers, and suchlike), how long has the
problem existed, briefly describe the previous attempts of solving to
solve the problem and suchlike.

= the problem should not be defined too narrowly, or one that involves
exclusively technical details

= the problem should be clearly presented.

Step 2: Select one problem per company for further work at the workshop
Pursuant to the guidelines, one problem for further work is selected at the
meeting (live or in virtual environment) by moderators - persons implement-
ing the methodology - and the company.

Step 3: Analysis of the upcoming trends

Some of the participants, especially experts from the narrower field of the
problem, are given a task to prepare some baselines points of future trends.
They do this on the basis of the selected problem which the group will resolve
(Phase: Selection of one problem per company).
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(workshop)

Step 4: Presentation of the problem and overview

of the situation in the company (15-60 min)
The company, which presents the problem, prepares a clear and comprehen-
sive presentation of the problem to the person implementing the method-
ology. If necessary, it organises a visit to the company and locations of the
“problem” with the aim of visualisation thereof. Such a visit is also attended
by the participants of the PACIS workshop.

Step 5: Questions by participants with the purpose of clarification (30 min)
An in-depth analysis of work processes and the environment where the prob-
lem emerges. The aim of the analysis is to comprehensively address the prob-
lem and to clarify various aspects of the problem.

= Comments and explanations regarding the work process.
= Interviews and questions of the participants for better understanding
of the problem.

Possible inhibitory factors which may be foreseen and taken into considera-
tion in the implementation of the meeting:

= the owner of the problem does not want to talk about the problem;
= the owner of the problem does not see the problem;

= the problemis not structured;

= the mostimportant aspects of the problem are not presented.

The concept of in-depth analysis is applied: creative thinking, adapted con-
cept of brainstorming - no criticism, no stupid questions, we refer to the
questions of other participants, we make the meeting fun, we think broadly,
use provocative questions ...

Step 6: Decomposition of the problem and selection

of key causes (group work) (30-45 min)
Fishbone diagram - definition of four aspects (there can also be others) where
we look for causes of the problem: employees, methods, materials, technology.

Implementation process:

Phase 1 implementation of the fishbone diagram - decomposition
In the middle of the board or large sheet of paper we draw a long horizon-
tal arrow pointing to the right. We write the problem on the arrow, which
needs to be explained. The arrow represents the “fish’s spine”.
For each probable cause that a group comes up with we draw one line (fish
rib) from the “spine”at an angle of 45 degrees and we mark it at the end. We
thenadd sub-arrowheads, which represent sub-causes. We mark all causes
that occur more than once - they might be relevant.
The group should then consider every cause or sub-cause, starting with
the simplest, partly due to reasons of clarity, but also since complex expla-
nations may be unnecessary because of good simple explanations. When
decomposing the problem the leader of the group introduces as appropri-
ately the presented concepts of problem identification.
It isbest to re-draw the diagram so that the position along the “spine” indi-
cates the relative importance of different parts of the problem - the most
important part is drawn at the “fish head".
We circle everything that could represent a key cause, so we can focus on
such a cause later.



technology employees

methods materials

Basic framework of Ishikawa diagram

In terms of efficiency in solving the problem, the experienced users of the
diagram add more branches and/or use different categories. The Figure 39
shows the basic framework of the Ishikawa's diagram - described in more
detail in the previous chapter.

Phase 2 of the implementation of the fishbone diagram - a selection of the
most topical problems
Determination of the criteria for the selection: e.g. the topicality of the
problem. When the fishbone is fully drawn or when the participants ex-
haust their ideas, we mark the most important problems.

Step 7: Outline of upcoming trends (group work) (30-45 min)
Based on the key issues, we carry out a round table on the topic of upcom-
ing trends. This is a presentation of trends and knowledge which both spe-
cialists and generalists have; however, given the key elements of identified
problems from Step 6, they are sought and presented in this phase. Work is
led by a coordinator who ensures that as many different trends as possible
are found. The discussion is limited to the minimum. To prepare conclusions
coordinator may use the technique of mental map or time line. The result is
more guidelines, partially structured, in respect of which we do not take sides
but they only serve as data for the next step - creation of ideas. At the same
time, one of the members of the core group (the organisers of the workshop)
works on the visualisation of the identified trends - based on the results of
the group'’s work, he/she looks for photos, drawings, and suchlike so that the
participants memorise, understand, are aware of the presented trends (the
ideais in analogy with one of the techniques of idea creation - the technique
of forced connections, which is upgraded with visual images of the upcoming
trends and which further facilitates the creation of ideas). If necessary, some
pictures are prepared in advance.
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Step 8: Preparation of group proposals regarding the solutions (30 min)
Participants may be divided into smaller groups.

On the basis of Step 4 (Presentation of the problem), 5 (Participants’ ques-
tions), 6 (Problem decomposition) and 7 (Outline of upcoming trends) the
participants using the principle of the idea creation technique (i.e. first the
creative part, and then the selection) prepare a set of the most significant
problems and proposals for solutions. In doing so, the leader encourages
them to try to generate ideas on the basis of knowing the future trends. The
proposals are based on a preliminary analysis and on the basis of their own
knowledge and experience. It is desirable that best practices from other re-
lated companies and other industries are integrated as well. It is therefore
amethod of “organic” integration of Future trends into the generated ideas.

Phase 1 - creative part: work in small groups with a few participants, for
example with the techniques of brainstorming technique (brainstorming,
Philips Buzz 66, idea writing).

Phase 2 - selection: determination of the criteria on the basis of which the
ideas will be assessed, for example applicability, feasibility, price; a selection
of up to three ideas for further work.

Step 9: Presentation of proposals — problem and solution analysis (15 min)
Each group presents its proposals.

Step 10: Reflection - comments of the problem “owner” (15 min)
Participants from the company comment on various important aspects: the
quality of proposals, applicability (estimated costs, necessary resources, time-
frame, ..), obstaclesand limitations of the implementation and other comments.

Step 11: Teamwork - improvement of proposals/joint strategy (30 min)
Based on the Step 8 (preparation of group proposals) and 10 (Reflection), the
team supplements the proposals and prepares a joint strategy to implement
the solutions. If the following step, Step 12, is implemented, only the optimi-
sation shall be performed.

Step 12: Preparation of implementation plan (optional) (45 min)

The group prepares an implementation plan for the selected proposals and
solutions, while pursuing the following steps:

1. specify one or more main fundamental identified problems and briefly
describe them;

2. indicate the expected measurable results for the most promising
selected solutions;

3. describe the main steps or substantive milestones and deadlines and
identify persons responsible for achieving the objectives;

4. define potential obstacles and ways of overcoming these obstacles.

It deems reasonable to identify the person responsible for implementing the
plan. A well-prepared plan represents the basis for work, which should not
come to a halt. By following the method of work in the PACIS methodology,
i.e. continuous performance of tasks, motivation of all the involved partici-
pants and appropriate delegation of responsibilities we can effectively carry
out the solution implementation plan.



eMIP method for

mass identification

of problems supported
by e-learning

This is an original method, which is a result of the development of the
following authors: Klemen Sirok, Borut Likar.

Methodology for mass identification of problems represents the manner of
conveying and applying of the already discussed methods (see Part 2), which
are focusing on the first phase of invention-innovation-diffusion process,
specifically ontheidentification of problems or challenges, which are present
in the company and its environment, yet not sufficiently clearly detected. In
this way an excellent starting point for both incremental and breakthrough
solutions and (additional) momentum of innovation processes in a company
is set up. The approach also includes the creation of solutions as well as the
selection of appropriate solutions to a selected problem. MIP, which is car-
ried out through workshops, promotes horizontal integration by involving
employees from different departments within a company. With a variety of
activities, the method encourages the identification and understanding of
different problems and different aspects of the same problem; not only in
the field of technological development, yet also from other aspects of a com-
pany (services, business processes, organisational challenges, management,
human resources challenges, customers, suppliers, work organisation, com-
munication, subcontractors, etc.). As a result of one-day workshops, we may
expect a greater number of detected innovation opportunities and creative
solutions that are ready for implementation.

eMIP represents an upgrade of the presented methodology for mass identi-
fication of problems. eMIP is a system of support of external contractors to
the idea management in the company and upgrades MIP with individualised
work of more employees in the company and ongoing mentoring support
to the introduction of idea management into the company. It is carried out
mainly in the e-creative environment in which participating employees and
mentors meet. It is a kind of “outsourcing” of the first phases of the innova-
tion process with a creative participation of employees in the company. This
form of work increases the flexibility and creative work and introduces ele-
ments of sustainable innovation in the company: development of invention-
innovation structures and enhancement of innovation culture.

eMIP is therefore a method which allows companies to introduce innovative
thinking and integrate different methods in everyday work processes re-
gardless of the state and design of innovation strategy, policy or culture. We
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could say that it facilitates understanding and introduction of a large num-
ber of diverse, already presented methods for addressing problems as well as
ideas in a relatively swift and easy manner. Unlike the previously described
PACIS methodology where external experts are required or at least welcome
for the implementation of the methodology, the eMIP method may be - with
some experience —carried out independently within the company yet it is
certainly reasonable to include a group of experienced mentors - modera-
tors of workshops and e-shops in the initial, introductory phase.

Below we present the structure and implementation of eMIP in more details.
Similarly, as for the PACIS method, we wish to note that according to the
authors the selected and presented methods are the most suitable ones for
implementation in the context of eMIP, however, the person implementing
the method may choose also other methods and techniques, which are col-
lected in the second section of the Book, and adjust the selection according
to the characteristics of the company and work processes as well as specific
problems. At this point, we wish to add that the individual methods in the
presentation of eMIP are only briefly presented, while detailed descriptions
may be found in the second part of the Book.
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eMIP concept

Implementation

Implementation of eMIP is based on three constitutive elements: workshops,
eClassroom and activities which ensure sustainability of the introduced inno-
vation activities within the company (Figure 40). eMIP applies and combines
established innovative methods and tools presented in the second part of
the Book and eLearning in a new manner. Pursuant to its basic structure the
eMIP method is a clearly defined method yet extremely flexible with regard
to its implementation and simpler methods applied and may be adapted to the
many specifics of companies. From a wide range of innovative tools and meth-
ods, which are applied in the early phases of the invention-innovation process,
eMentors may offer to participating companies those tools and methods which
they see as appropriate as regards the company's activity and other specifics.

Participants

The use of Moodle system to support learning (Learning Management Systems -
LMS) provides flexibility in the implementation, both in terms of the pace of activ-
ity in the company and in terms of the number of participating companies. eMIP
is carried out in the period from one to two months. The number of participating
companies and the number of employees involved needs to be adapted to the limi-
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tations set by the eLearning environment, and the number of available eMentors.
Theoretically, a group of three eMentors may simultaneously provide support to
ten companies. Optimal scope and quality of mentoring is achieved in five to eight
participating companies. A company is represented by an innovation group, which
consists of the head of the group and a minimum of two to three employees from
different departments of the company. A lot of attention should be paid to an ap-
propriate selection of participating employees in the innovation group. Charac-
teristics of participants are often a determining factor in the creative processes.
If feasible, eMentor selects a coordinator of the innovation team together with
the company’s management, whereas the desired personal characteristics are
primarily openness, pro-activity, creativity and ability to lead the group.

Methodology phases/steps

The eMIPimplementation process representsa combination of practical workshops,
work in the eClassroom (Moodle) and activities, which ensure sustainability of inno-
vation activities introduced in the company. Individual steps are carried out based
on previous cooperation and agreement with the company. It is only important that
we first carry out the introductory workshop. After the completion of the workshop,
the work continues in the eClassroom where different tasks are performed inan in-
terval of five working days or up to two weeks. A concrete implementation plan is
prepared by eMentors depending on the nature of the participants’ work. If there is
aneed for additional personal meetings, these are organised in agreement with the
company. Presented steps are described in more detail hereunder.

Workshops

At the beginning eMIP envisages an event with face-to-face participation of
mentors and participants from the companies. Introductory workshop serves
for the familiarisation of companies with eMIP and ensuring an adequate level
of motivation of the participants. It is carried out in the form of a short work-
shop, which lasts about 6 hours. Preparation of workshops and activities of e-
mentoring is in the domain of mentors who are familiar with and qualified in
the field of innovation management, idea management and distance learning.

The first workshop is intended also for meeting the participants, demonstra-
tion of the potential of innovative tools and agreement on further cooperation.
The introductory part of the workshop is brief and devoted to delivering basic
information on the state of innovation in the country and the industry and the
importance of systematic innovation development. It also presents the guide-
lines of contemporary models of the innovation process (e.g. open innovation, Sth
generation models), their advantages for the company and the role and purpose
of eMIP within the innovation process. The workshop continues with a concise
presentation of selected methods of mass identification of problems. In doing so,
we introduce in a few sentences the basic principles and the practical value of
each method, which we further substantiate using illustrations and examples.

The workshop continues with three groups of activities.

1. PROBLEM IDENTIFICATION. In the first set of activities the moderators
ask the participants to identify a large number of problems and/or
challenges within their company. Problem identification is carried out
with the assistance of guided implementation of three to five methods
of problem identification, where each of the offered methods follows a



different fundamental principle. Successive implementation of different
methods confronts the participants with innovation in different areas

of company’s activities (production, marketing management, work
organisation, etc.) and different ways of thinking, into which they are
“forced” by various fundamental principles of the methods applied (e.g.
problem mining, quick and dirty method, fishbone diagram).

The purpose of the first set of activities is to show that with appropriate
mentoring and guidance it is possible to identify a number of real problems
inarelatively short period of time. Quite a few problems with innovation
potential may be extracted from a number of identified problems on the
basis of an appropriate selection process. The manner of implementation
of this set of activities is upgraded with the potential offered by the group
dynamics. Appropriate moderating which encourages discussion (may)
systematically contributes to the exchange of alternative views and
thinking patterns of the participating companies or individuals.

2. PROBLEM ANALYSIS AND EVALUATION. In the second part of the
practical activities the participants assess the problems they have
identified in the previous exercise. For each of the identified problems
they assess whether it is a case of a fundamental, basic problem, which is
already suitable for searching for solutions, whether it is a problem that
requires further decomposition, or a problem, which is inappropriate for
examination and is therefore discarded.

3. UNDERSTANDING PROBLEMS' POTENTIAL. The third set of activities,
whichis carried out by the workshop moderators, is intended to show the
potential of identified problems for innovation. By demonstrating the
implementation of methods for generating ideas (e.g. brainstorming, idea
writing, forced connection) the moderators search for as many ideas for
solutions as possible for the already identified problems. This exercise
serves showing that guided implementation of different methods may lead
to concrete and useful results in a short time. The concrete implementation
of methods is carried out via e-mentoring in the eClassroom.

Thelast part of theworkshopisintended for the presentation of eClassroomwith
an emphasis on e-mentoring, which is further elaborated hereunder. By doing so,
the workshop moderators, who are the future eMentors, provide companies with
a realistic demonstration of the planned follow-up activities and necessary re-
sources for the implementation of eMIP and expected results and benefits.

eClassroom

The activities and methods which the participants have learned about at the
workshop are repeated in the eClassroom. Members of the innovation group
implement the methods based on real, current or hidden problems within the
company. The implementation of methods takes place within the company, and
is carried out by the employees themselves under the guidance and mentoring
of eMentors. Materials for the implementation of methods, additional literature
and interactive tools to communicate with eMentor (forum, chat room, mailbox
for the exchange of docurmnents) are available to the participants in the eClass-
room. Members of innovation group participate in the in eClassroom as a study
group. This allows the eMentor to adjust the quantity of assignments with re-
spect to the current work dynamics of the company and encourages the innova-
tion team at work.

C Shar



[
5
0n

(¢

Pavigacija
e
* o s
b et yphmnga s
¥ o
- s bt
= i
¥ et
+ Radgen
* ol
¢ WL Ts
v
AT
* mals
* RN
e re—

" e - P

Hajs 8 prrar] sAAF

ch. Borut Lisor . e,

Hos gradivs v berpmkel
Cs 1, M T
e oy IS

e i DS I
kg [

L =

Prizatnl uparabalki
e

B P Gk

= Rurbakiey prosiasts
-

= vy v ...
AL el e ape
.

b bt wpegs et e

1yam st dornm

DOREDOILICA,
ot Mooeie cicljs e hupresg o 1achbovas e
) WMJM-‘\-GIH-IHP“-IMN-'--M
S e varm bl ungeless du.
Tl Pt 4o e

HAVODELA TA [IVEDSD 1. AKTIVROSTI
W kel i s sk i kbl Vi skl v, prmblntis

[
- Lyt b s by porst e e et ke e CETMLL BD o
DL OO, Preets prntns o pravingt Brwad pregiedall bn i posredevall

s o

(i i frd ks oot v ki, b i e s e,
st ' post e e b ar e ok jubkdh bassio, b
P apste v o Seki e,

¥ el bl i i e [ Lo bk g Civs o s dela tebrm b v ik -
Al prlgens oy e i bomes + madlfr=aa b roubeinla il kel s gn
Tt ket ey e o e e i e, e e e e sl e

& parjion o el B ew] bowe 28 e ienriacts priesos URon PACH AN BUDSRITT.
L} ik S Wit ] it e et OO et eacpe L Bttt
o gt

1. Chisl ek T 8 s v powselo prsn toruma 0L DA TR BATVLE T, &
g N i T
gt Mot bl iy sfatl® ol sholj

P o ot caprd b ks dmonra T, ] vk s o pmeom i J (o s
R A S (=S
[ sy —————ryT D

A e gl Liduien = e el a4 sl e g el R 1w ke

ol et b s, mda e ke i Mdrem
T e T T

[

e

=2 '

Rapeigd

s Sowics

= L

e L B rrsd i 5, preispee

- R T ———
Agwetaf i rbis ] 7 e . W L
ot s g bty i e
Pl gl k) {Lavage, b4 Rl A st s theaitl @ gl el

L L P ———

W vt cu s prosssas = pudram « P

I T T—

POPOTHICA
1 (Pl BB b =1 14 b0 IS e el b =i e . i i
rusmveera rustoge. Ligibe e b s Tathons, oo shepgs theter| s rtribe
=

hambreben primeen g rep Cablaes, v b okt wve® hatbegori]
ahaurca.

Introductory page of eClassroom for eMIP
(the names of participants are removed)



All activities in the eClassroom are aimed at concrete work on problems and
solutions, while simultaneously allowing and encouraging the enhancement of
innovation competencies and culture in the company. Innovation group has all
the necessary tools, instructions and relevant additional information (examples,
good practices, articles, etc.) available in the eClassroom. Participants follow the
instructions for the implementation of selected method which was prepared for
them by eMentors. After the implementation the participants report to eMen-
tor. Reporting on implementation is structured in the form of reflection or
structured discussion. The eMentor simultaneously and rapidly responds to any
document published by the innovation group and sends feedback response, ad-
ditional questions or suggestions. By doing so, the eMentor boosts the dynamics
and quality of work and contributes toa more successful implementation. Insuch
way eMentors at the same time also collect relevant data, which enable improve-
ments to the offered tools and methods and working practices in the eClassroom.
If the eMentor establishes that the proposed or applied method does not provide
satisfactory results, the eMentor shall immediately offer an alternative method
from the catalogue of methods. Some methods may be adapted for implementa-
tion in a group by way of using video-conferencing.

eMIPis concluded by channelled planning of implementation activities. Active
involvement of middle management in communication in the eClassroomis en-
visaged in this phase. Middle management is first familiarised with the feed-
back or responses of provided by the eMentor. If necessary, the eMentor or the
head of the innovation team directly contacts the (middle) management by re-
questing a feasibility study of the proposed solutions and implementation plan.

The main phases of work are presented in somewhat more detail below.

Problem or challenge definition

The key problem needs to be at least roughly defined prior to the commencement
of work in the “eMIP" group. If we are not solving an actual problem with the eMIP
technique, butitisthe case of incremental, aregular innovation activity, the search
for new problems or opportunities can be the first step of the group's work.

Decomposition of problem

If the problem is complex or the fundamental reasons are not entirely clear, we
decompose (break down) or redefine the problem by using one of the methods.
Evaluation of problems

If we have decomposed the problem and we are faced with a number of sub-
problems, the problems should be evaluated and those which will be address-
ing selected. The criteria are mainly the problem'’s topicality, potential ef-
fects of its resolution, and suchlike.

Finding potential solutions

Using one of the techniques for generating ideas, the participants search for
ideas to solve the problem(s). Integration of best practices from other related
companies and other industries is desirable..

Preparation of proposals on the solution

We carry out the selection of ideas based on pre-determined criteria pur-
suant to which ideas will be assessed, for example applicability, feasibility,
price, etc. The result is one or more ideas which we wish to implement.
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Preparation of an implementation plan

The group prepares a plan for the implementation of the selected proposals
and solutions.

When implementing the above illustrated steps, we may logically follow
those, depicted in the PACIS method.

Activities aimed at ensuring the sustainability of
innovation activities

The third pillar of eMIP consists of activities aimed at ensuring the sustain-
ability of innovation activities in the company. There are three activities
serving this purpose: systematic collection and dissemination of good prac-
tices, appropriate means of communication by eMentors and monitoring of
activities of the innovation process (these activities are carried out after the
completion of the eMIP). Information collected in the eClassroom represent a
rich source of examples of good and bad practices, which, with an appropriate
dissemination, represent an important source of knowledge for both partici-
pants as well as for other companies - yet only with due protection of intel-
lectual property, and if there are complementary interests among the compa-
nies. The eMentors' way of communication is primarily aimed at encouraging
the effectiveness and efficiency of introducing innovation activities and
processes within the company. Moreover, frequent and open communication
represents a rich source of information that allows real-time monitoring of
the scope and quality of innovation activities taking place in the company.

Innovation methods implemented in the workshop

The list below provides a list of the methods used in the workshop. Descrip-
tions and examples of the implementation of the methods used in eMIP are
provided in the second part of the Book, whereas educational material for
the implementation of the methods is provided in the appendices. In agree-
ment with the company we apply in the eClassroom or eMIP the methods
from the set specified in this text and also additional ones broadly, if thus
required by the nature of the problem.
1. Methods of problem / challenge identification

Problem mining

Focus on the goal

a)

b)

c) Progressive abstraction

d) QaDIM - quick and dirty innovation method
e)

Fishbone (also Ischikawa diagram)

2. Methods of problem evaluation
a) Form of problem evaluation taking into consideration innovation obsta-
cles (Examination of adaption hurdles)
3. Methods for the idea generation and selection
a) brainstorming

b) method of inputs-benefits (performance ratio method)



THE ART OF MANAGING INNOVATION
PROBLEMS AND OPPORTUNITIES

Only points of reference for work are given for
each method. Detailed instructions are provided
in the description of each method.

The Art of Managing Innovation Problems and Opportunities



Cause-Effect Diagram

Guidelines for implementation
1. Write the baseline problem in the circle at the top.

2. Search for individual causes of the baseline problem and write them
intorectangles. You can add any number of rectangles depending on the
complexity of the problem.

3. Enter the effects each cause has. Address each cause separately and
independently of the baseline problem.

4. Analyse the effects and highlight those that actually occur. Based on
these, redefine the problem.
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Incremental Innovation - “From Sources to a Star”

Guidelines for implementation

1. Select a product which lifecycle is expiring.

2. Write down the name of the product into a star.

3. For each step - aspect of the product identify the problem:

TRANSFORMING: What features are obsolete, do not work perfectly?
MULTIPLYING: Which parts of the product work well, are successful
and would make sense to multiply them?

SEPARATING: Does the product have elements that could be excluded
from the existing product and self-marketing?

INTEGRATING: Does the product lack a function and it would make
sense to integrate such function?

CONNECTING: What elements of the product are unrelated?

4. Find fast and feasible solutions for the identified problems.

TRANSFORMING

PRODUCT

SEPARATING

INTEGRATING
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Innovation Cube

Guidelines for implementation

1. For each dimension of these three groups of challenges (needs, users,
problems) find as much information as possible.

2. Filling the cubes: write down compatible information on convergent
dimensions into appropriate cubes.

3. Looking at the common information, write down in the cubes at least one
identified problem, challenge or opportunity.

4. Write down an idea for a solution, which represents potential for innovation.

Simple implementation — 3x2
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Advanced implementation — 4x2
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Ishikawa (Fishbone) Diagram

Guidelines for implementation

1. Select and define the problem. In a clear format write it down into the
head of the fish.

2. Select up to 4 aspects or functions within the organisation that are
related to the problem and write them down into the frames on the main
axes of fish bones.

3. For each function, find the causes of the problem as well as one or more
levels of sub-causes for each cause. Connect each additional level with
the connecting line to the axis (bone) of the previous level of the cause.

4. Mark the causes and sub-causes that reoccur in the scheme. Based on
these, redefine the problem or seek solutions.




Matrix Structure Design

Guidelines for implementation

1.

2.

w

Prepare a list of all the elements of the addressed problematic process, or
elements of the problem.

In the first column of the table (row headers), write down the elements of
the process/problem in chronological order (add more rows and columns
to the table, if necessary). Write down a number or a code of individual
items In the first row of the table (column headers) in the same order as
they are written down in the rows.

. Mark the cell with a cross if the processes in a row and column are connected.
. Analyse the matrix: crosses before the diagonal (left of it) show the

sequence of processes, while crosses after the diagonal (right of it) show
loops - at these points the process is not running straight and here problems
may arise, or the cause of the identified problem lies at that point .
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Mindmap

Guidelines for implementation (one of the options s presented)

1. Prepare a sheet of paper of adequate size (depending on the complexity
of the problem), and different pens (can be of different colours).

2. Write down the problem/basic topic in the middle of the paper and circle it.

3. Draw a line from the center line and write down an association to the
problem at the end of the line. For each association, directly related to
the problem, draw a new line from the problem.

4. Focus on the individual association. Write down all the thoughts and
ideas associated with it at the end of the lines, which you draw from this
association. Continue until you exhaust your thoughts or reach a solution.

You will get more interconnected bubbles. You can start working level by level,
or individual associations or jump from one level to another. It is important to
maintain the dynamics of thinking that moves away from the baseline problem.

5. Analyse the mindmap. Select another pen, and mark with it the links
between individual associations. This will allow you to define a new
problem or find way to a solution.
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Attribute Listing

Guidelines for implementation

1. Choose a problem or a product that will be discussed.

2. Identify 3 to 6 (max 8) key elements of the problem or the product and
write them down in the column headers of the table.

3. Focus on the first element and write down its attributes in the write line,
regardless of its connection with other elements. Repeat with the other
elements.

4. Connect different attributes of the elements in the new layout of the
product or as fundamental attributes of the problem.

5. Select the connection that best applies to the situation and vision of
development.

SILNGIYLLY
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Progressive Abstraction

Guidelines for implementation

1. Write the initial problem into the first frame. Think about the reasons why
this problem occurs and write them down in bullet points under the frame.

2. Now define the initial problem in a more general way and write down
this description in the second frame. Irrespective of the first part of the
exercise work, write down all possible causes of this generalised problem
under the second frame. Typically, there would be more causes in this
frame than in the first one.

3. Re-generalise the problem and add the causes. Repeat the generalisation
until the problem can be written in an entirely generalised way (3 to 5 stages).

4. Analyse causesinreverse order - from more general toless general. Actual
causes recur. Do they explain the basic problem despite their general nature?
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QaDIM - Quick and Dirty Method

Guidelines for implementation

1. Write down, in the centre of the table, the existing product, which is

marketed by the company or which the company wants to improve.
2. Fillin the pairs of cells (of the same shade) by entering the sources of

problems or improvements to the product.
3. Any number of pairs of operators (cells) can be added to the matrix, or

the existing pairs may be replaced with others in relation to the features

of the product.
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Problem Breakdown

Guidelines for implementation

1. Enter the identified problem into the circle.

2. Write down the declared cause of the problem on the right side of the
chart, and then address the cause as a symptom on the left side. Try to
identify reasonable causes and consequences of this symptom and enter
them into the boxes. If appropriate, indicate more symptoms (add new
boxes for the symptom and the elements).

3. Write down direct consequences of individual elements, regardless of the
primary symptom and declared problem. Redefine the problem based on
these elements.
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SWOT Analysis

Guidelines for implementation

1. Write down key elements in each square of the matrix: strengths,
weaknesses, threats and opportunities.

2. Highlight the weaknesses and opportunities that can be converted into
advantages, and the threats that can be converted into opportunities!, and
define the implementation plan.

3. Highlight the weaknesses and threats that you need to eliminate! and
define the implementation plan.
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Five C's of Opportunity Identification

Guidelines for implementation

1. Select the product for which you wish to search for improvement
opportunities.

2. Fillin the individual sides of a mesh:
CIRCUMSTANCES - what prompts the need for the product;
CONTEXT - use, consumer experience;
RESTRICTIONS - why don't they choose the product;
BEHAVIOUR - meeting the same needs in a different way;
STANDARDS - to assess the product.

3. Examine the completed mesh and define the key problems of the
product, which you design into a challenge for improvement.

PRODUCT
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Forced Connections

Guidelines for implementation

1.
2.

Select a problem or a product tobe considered and write it down into the frame.
Select “forced” elements and fill in the fields below the basic frame.
Select one of the following ways: randomly select 3 to 5 words or articles’
keywords from the literature; select 3 proverbs or sayings, or 3 headlines
from daily news; prepare a box of various items and draw a certain
number of these items; each of the participants should say the first word
that comes to his/her mind (independently of the problem).

. Search for connections among written elements and connections

with the problem.

. Analyse forced connections in terms of redefining the problem and

potential solutions.
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Focus on the Goal

Guidelines for implementation

1.
2.

Select the baseline problemn and write down what is generally your final goal.
Deriving from the general goal, write down the sub-goals. Imagine that
you are breaking down the general goal into several elements. Depending

on the complexity of the problem or the set goal you can create one or
more levels of sub-goals.

. Write down specific goals for each sub-goal, i.e. individual points on the

way to achieve sub-goal.

. Analyse concrete goals in terms of the feasibility, costs, time, and

viability. Select goals that you are actually interested in and redefine the
baseline problem or rewrite the goal.

. T t ]

Concrete goal
Concrete goal

Sub-goal 3
Sub-goal 4

Baseline goal
General goal

Sub-goal 1
Sub-goal 2

Concrete goal
Concrete goal




Wild Cards

Guidelines for implementation

1. Organise a group of 5 to 6 experts from various fields, and explain the

purpose of the game.

2. Prepare a pile of cards. See some examples bellow. Add other options.

3. Arrange an appropriate room, deal the cards among the participants and

keep track of their discussion.
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Gemba Walk

Guidelines for implementation

1. Prepare along-term plan of the walk: where will you start, what aspects you
will focus on, what are your intermediate objectives and what is the final goal.

2. Prepare alogbook in which you record your work, achievements and
progress of the organisation (example below).

3. Organise meetings at which the problems are discussed and solutions
sought. In doing so, use other, simpler methods.

PLAN OF THE WALK

Ibegin the walk in/at ,Icontinue in/at

,and finish in/at

Key aspects of observation are:

Intermediate goals:

Final goals:

WALK LOGBOOK as of:

OBSERVATIONS Department1l | Department2 | Department3

INTERPERSONAL
RELATIONS
BETWEEN PEOPLE

EQUIPMENT
HANDLING

GENERAL ISSUES
PROPOSALS, IDEAS

FINDINGS and FURTHER ACTIVITIES




PDCA - Deming Cycle

Guidelines for implementation

1. Organise a working group for the strategic development of the organisation.
2. Prepare a basic matrix in a sufficiently large format.

3. Fill in the matrix:

PLAN: Define goals and the time in which you wish to achieve goals. Develop a
plan for achieving them. Write the plan into the first cell of the matrix (above left).
DO: Design processes that will enable the implementation of the plan.
Write these processes into the second cell of the matrix (top right).
CHECK: Design methods for monitoring and verifying the implementa-
tion. Determine persons responsible for implementation. Write down key
points into the third cell (bottom right).

ACT: Start with the implementation of the plan. According to the findings
of ongoing monitoring, prepare measures for improvements and adjust the
implementation. Write this into the last cell of the matrix (bottom left).

4. Depending on the adjustments of processes, redefine the goals and carry
out a new round of PDCA cycle. Write the records of the new cycle in the
outer part of the matrix. Repeat the cycle until the goals are achieved.
The analysis of the entire cycle reveals weak points and enables learning
to optimise the implementation of future projects.

Plan Do

Plan Do

Plan Do

Act Check

Act Check

Act Check

C Shar
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THE ART OF MANAGING INNOVATION
PROBLEMS AND OPPORTUNITIES

The Art of Managing Innovation Problems and Opportunities
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Alist of books, papers and online resources that served as background mate-
rial, a source of ideas and guidance in the preparation of this Book. We rec-
ommend reading these sources should you wish to gain in-depth knowledge
of certain methods or innovation processes.
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Prof. Dr. Borut Likar and his colleagues managed to do what every person, who in any way deals with the con-
ception of an innovation culture, needs, i.e. to have available a review of innovation methods, which opens
upin a clear and transparent manner and shows that no method is better or worse than the other. There are
only suitable or unsuitable methods for a particular situation, a certain way of work and defined objective.
The authors also highly appropriately draw the attention to the most important aspect of innovation, i.e. the
importance of defining the problem, which is the motivation and inspiration to find innovative solutions.

Irecommend the Book to all those who during their work face the need for innovation and who wish to inde-
pendently find creative potential in themselves and their colleagues.

Tanja Mohori¢, Director of Innovation Culture and European Projects at Hidria Corporation Recipient
of the 2012/2013 European Business Award for Innovation
In an interesting and strictly non-technical way the Book introduces the methods that are useful in most of
the early stages of invention-innovation-diffusion process, and which we fail to notice in the common lite-
rature on innovation management. The subsequent phases are, of course, similarly essential, yet without a
success achieved in the early stages the subsequent stages may not emerge.

Professor Emeritus DDr. MatjaZz Mulej
Brains are human being’s key tool yet only a few percent of our brains are fully exploited, without reali-
sing that by systematic thinking exercises or training of our brains and implementation of best solution
we can effectively surpass the existing state. Is innovation therefore a skill? Yes, it definitely is. This
is also demonstrated by the excellent present Book - “The Art of Managing Innovation Problems and
Opportunities”. It is a good asset for both teams in a company as well as individuals so as to create incre-
mental or breakthrough innovations. It assists us to systematically apply the methods to identify a pro-
blem/challenge and to evaluate such a problem/challenge as well as to apply the methods for genera-
ting ideas and implement much needed selection of ideas. Simple methods for swift implementation as
well as those that require more time, well worth taking, are available. I wish you high-quality training,
since only excellent results can follow, yet — beware - the competition will still watch your every step.

Jana Petkovsek Stakul, Editor of the Gazela section in the Dnevnik daily newspaper
The presented book is for everyone who in resolving the abundance of everyday problems does not
have time for systematic invention phase of detecting their causes and problems in different areas of
an organisation, products, services, processes and/or relations as well as market. That is exactly what
this book offers. It provides its users with easier as well as more advanced methods, guides them thro-
ugh the process of identifying the problem and reveals the innovation process in a clear, explanatory
and analytical manner, supported by examples and methods which are the result also of the Slovenian
knowledge. The book thus helps reduce the companies'risk to miss the global innovation train and, con-
sequently, increases market competitiveness of companies.

prof.dr. Ferdinand Trenc

Projekt SHARTEC - Ves¢ina obvladovanja inovacijskih problemov in priloZnosti je sofinanciran v okviru Programa cez-
mejnega sodelovanja Slovenija-Italija 2007-2013 iz sredstev Evropskega sklada za regionalni razvoj in nacionalnih sredstev.

Progetto SHARTEC - Metodi per la trattazione dei problemi e delle opportunita nel processo di innovazione é finanziato
nell'ambito del Programma per la Cooperazione Transfrontaliera Italia-Slovenia 2007-2013, dal Fondo europeo di
sviluppo regionale e dai fondi nazionali.

Project SHARTEC - The Art of Managing Innovation Problems and Opportunities is financed under The Cross-border
Co-operation Slovenia-Italia 2007-2013 Programme from the European Regional Development Fund and national found.
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