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Educational package for SMEs to increase their innovation capabilities and pro-
ductivity (EPIC - 2020-1-HU01-KA202-078669) has been funded with support from 
the European Commission.

An international consortium from seven countries (Portugal, United Kingdom, 
Hungary, Cyprus, Greece, Slovakia and Romania) has been working on the imple-
mentation of this project. The duration of the implementation is two years (from 
2020 to 2022).

The overall aim of this training material is to help and support SMEs to manage 
their innovation processes more efficiently within their company based on real 
needs and difficulties.

In order to achieve our goals, at the initial part of the EPIC project in 2021, we 
have conducted researches in all partner countries. The researches consisted of 
3 parts:
 1. Quantitative research
 2. Qualitative research
 3. Desk research

During the research phase, the partnership completed a total of 36 interviews 
with managers and 216 questionnaires with employees taking part in innovation 
processes. We have constructed a general overview of SMEs’ concerns and skills, 
competences and knowledge which are required for a better innovation man-
agement in their company.

The research results largely contributed to the identification of the modules 
what companies need to adapt in order to take full advantage of their innovation 
potential and improve their competitiveness.

The six modules are the following:
1. Introduction and basics of innovation and innovation   

   management
2. Management
3. Creativity
4. Innovation thinking, design thinking, critical thinking
5. Innovation communication
6. Digitalization

You can find more tips, best practices and useful tools in order to get better 
understanding of the modules.



“Never before in history has innovation offered 
promise of so much to so many  

in so short a time.” 
Bill Gates
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Module 1: The basics of innovation and innovation 
management, introduction

The importance of innovation for SMEs is widely recognised, because it can 
boost productivity and facilitate substantial growth in sales. Survival rates are 
also higher in SMEs that innovate, because they are flexible and better able to 
adapt to challenging market conditions.

Managing innovation is a complex task and small firms are still struggling to 
handle them.

In this first module, we will provide a deeper insight into the basics of innovation 
and innovation management, through defining innovation and R&D and its man-
agement, presenting two international standards family and financial options of 
innovation.

Learning objectives:

• to gain basic knowledge on innovation, innovation management and R&D
• to understand the differences between innovation and R&D
• to understand the differences between the types of innovation
• a wider scope regarding innovation management and its main elements

Competences:

• create innovation strategy
• taking responsibility
• problem-solving
• innovation
• decision making

1. Introduction and the basics of innovation and innovation management
Innovation, R&D and their management are essential in a company’s operation, 
but most companies are unaware of these processes.

1.1. What is innovation?
Innovation is an intellectual activity in which existing knowledge and creativity 
have a major role. Thus, collaboration increases the likelihood of success, as a 
group of people will have a wider spectrum overall.
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MODULE 1 Introduction and the basics of innovation and innovation management

Innovation is an essential part of any business that wants to stay in the market, 
and it will elevate the chance of success, as proper knowledge on innovation 
produces revenue that otherwise would not be achievable.

Innovation has undergone quite a few changes over the last 10 years, the most 
important of which are:

Knowledge Activity 1:

Identify three reasons why is innovation important to your business? 

Reason 1:

Reason 2: 

Reason 3: 

2014-2020 Learning the science of innovation; the 
development of management sciences is linked to the 
culture of innovation, the use of statistical tools to optimize 
resources, the focus of the place, significance and purpose 
of innovation

2014 A variety of, sometimes contradictory, often ad-hoc 
methods have been used to introduce innovation. Despite 
the expected success, failure was more frequent, as 
well-executed ideas were generated scarcely

2020-ONWARDS: Innovation is integrated into all 
business processes and becomes a part of managerial 
technology; integration of standards on a systemic 
level [Gartner, 2014]

2010-2012 The requirement of innovation culture; part-time 
units are formed within companies to manage initiatives to 
address innovation challenges

BEFORE 2010 innovation was essential for survival; the market 
has changed, latent consumer needs come to the fore, digiti-
sation, the need for innovation is growing in order to increase 
competitiveness
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MODULE 1Introduction and the basics of innovation and innovation management

But what is innovation? Let’s see the basics!

 “Innovation: implementation of a new or significant improved product (goods 
or service), or process, new marketing method, or new organizational method is 
business practices, workplace organization or external relation.” [CEN/TS 16555 
– 1 (2013), p.6.]

This definition contains two very important information on innovation:

1.a novelty, or an upgrade can also be considered as innovation

2.there are four main types of innovation on the basis of the subject, namely: 
product/service innovation, process innovation, marketing innovation and 
organizational innovation

It is very important to note that one of the main characteristics of innovation is 
the process itself. Innovation usually starts with a new idea, invention, intellec-
tual property, or an arising problem, and it ends with a new product or service. 
Between start and finish, there are many supportive activities, for example: edu-
cation, R+D, management, marketing, etc.

So, innovation usually lasts from idea to implementation; however, as for some 
innovations, research serves as a starting point, that is, the result of research 
being implemented ultimately.

1.2. What is R+D?
R&D is closely linked to innovation, but they are not the same.

“R&D comprises creative work undertaken on a systematic basis in order to in-
crease the stock of knowledge, including knowledge of man, culture and society, 
and the use of this stock of knowledge to devise new applications” [OECD, (2002) 
p. 30], while innovation is an activity aiming at the improvement of the efficiency 
and profitability of economic activity, and the achievement of positive social and 
environmental impacts. Moreover, the whole innovation process is a set of sci-
entific, technical, organizational, economic and commercial operations. In most 
cases, of course, not all elements of the innovation process are necessary, thus, 
even in the absence of some elements, it is still regarded as an innovation pro-
cess.

An important feature of research and development is that it solves scientific or 
technical uncertainty in a novel way.
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Research and experimental development are recognized as certain steps in in-
novation:

• in an innovation process, basic research, applied research and experimen-
tal development do not necessarily appear in all cases,

• the innovation process often starts with a good idea,

• an innovation process is more than research and development, as it in-
volves the economic introduction of research and development results and 
the achievement of social and environmental impacts.

According to the Frascati manual, the R&D processes are the parts of innovation 
processes and has three types: basic research, applied research and experimen-
tal development. The Act LXXVI of 2014 on Scientific Research, Development and 
Innovation explains them as follows:

Let’s sum up, the interpretation of the relation between R&D and innovation.
 
R&D was initially seen as the first stage of innovation, followed by marketing. 
Later, R&D was “decoupled” from innovation and thus became R&D&I. One rea-
son for this was taxation and tender supports. In order to persuade companies 
to innovate, and engage in R&D, tax advantages and tenders could be obtained 
in several countries, but it was thought that the real risk was in R&D, because 
innovation was marketed to have less risk, and more likely to generate revenue. 
R&D and innovation in general, are high-risk activities, because they must be 
funded to produce results, but those are unfortunately not guaranteed.

Exploratory experimental or 
theoretical work undertaken 
primarily to acquire new 
knowledge necessary for 
the understanding of phe-
nomena, experiences and 
observations, without any 
prospect of their practical 
application or use. 

The DNA research is a good 
example. One of the purpos-
es of basic DNA research is 
to investigate the properties 
of DNA and the sequence 
of the genes making up 
DNA. The results cannot be 
directly used for either in 
healthcare or pharmaceuti-
cal manufacturing

Planned research or 
targeted analyses aimed 
at acquiring new knowl-
edge, skills and expertise 
to develop new products, 
processes, technologies or 
services or to facilitate the 
significant development of 
existing products, processes 
or services. 

Another important feature 
of applied research is that it 
can be considered a planned 
or critical investigative 
activity. Contrary to basic 
research, it is aimed at the 
practical applicability of the 
results. An example could 
be the process of identifying 
the side effects of using a 
particular drug.

Acquisition, aggregation, 
sharing and use of existing 
scientific, technological, 
business and other relevant 
knowledge and expertise to 
create or design plans and 
rules for new, modified or 
improved products, process-
es or services, for example 
developing new applications 
softwares or improving 
existing ones.

It is important to note that 
the experimental develop-
ment does not include the 
routine or periodic changes 
made to products, produc-
tion lines, manufacturing 
processes, existing services 
and other operations in pro-
gress, even if such changes 
may represent improve-
ments!)
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There is a very common debate in professional circles that the develop-
ment of new car types does not fall within the scope of R&D, as they can-
not be considered as novel in terms of R&D. Many different types of cars 
are already produced, and many of them are similar.

This debate is still ongoing. Until the 1970s, many people claimed that 
research and development on the automobile was practically finished in 
1893, when Donát Bánki and János Csonka invented the carburetor. Then 
this principle was slightly modified in the 70s with the downtrend of 
carburetor replaced by fuel injection. Some say not much has happened 
since then. Or has it?

1.3. Types of innovation
There are several types of innovation which can be distinguished from each oth-
er. In this part of the material, we review some of these types.

According to the definition of the European 
Commission, the essence of social innova-
tion is new ideas (products, services, mod-
els) that solve social problems and create 
new social collaborations and relationships 
(innovation in the elements of human 
sphere, the improvement of the employee 
retention, of social conditions, the stimula-
tion of internal mobility, the expansion of 
the range of social benefits).

Example: The development and introduction of new processes that result in the 
prevention of drug use or the prevention of diseases in civilization are products 
of social innovation.

In contrast, technological innovation is a 
set of scientific, technical, organizational, 
economic, commercial operations carried 
out in order to improve the efficiency and 
profitability of economic activity and to 
achieve favourable social and environmen-
tal impacts. As a result, new or substantially 
modified products, processes, and services 
are created, as well as procedures and tech-
nologies are applied and introduced to the 
market, including those changes that are 
only new in a given sector or organization
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According to the above-mentioned definition of innovation, four types of innova-
tion can be distinguished on the basis of the subject of innovation:

Product innovation: “Companies implementing products and/or services with 
new or significantly improved features, technical specification, applied software 
or other immaterial elements, way of use or user friendliness in a given period 
of time are called product innovation companies. Only changes in aesthetical 
features and reselling of products and services purchased from elsewhere do not 
belong here.” [Zs. Bulla, A. Kövesd, P. Kövesd, P. Maczuga, M. Marta, S. Racolta, 
A. Pantea, M. A. Zaharie, Cs. Mullik, V. Tóthné Borbély – Training on Corporate 
Innovation Management System for Competitiveness, Guidebook, p. 58]

Example: GPS, smartwatch, etc.

Process/technology innovation: “Companies with innovation in technology de-
veloped new, or significantly improved production technologies or service, and 
product transportation procedures within the given period of time. Outcomes of 
such innovations can be significant regarding the level of production, the quality 
of products/or services, or production and distribution. Simple organizational 
or management changes are not regarded innovation.” (Zs. Bulla, A. Kövesd, P. 
Kövesd, P. Maczuga, M. Marta, S. Racolta, A. Pantea, M. A. Zaharie, Cs. Mullik, 
V. Tóthné Borbély – Training on Corporate Innovation Management System for 
Competitiveness, Guidebook, p. 58) 

Example: use of QR code in warehousing processes

Marketing innovation: “Companies with marketing innovation introduces a new 
method to change the design or packing of the product, placement, promotion 
of the product, or its prices.” (Zs. Bulla, A. Kövesd, P. Kövesd, P. Maczuga, M. Mar-
ta, S. Racolta, A. Pantea, M. A. Zaharie, Cs. Mullik, V. Tóthné Borbély – Training on 
Corporate Innovation Management System for Competitiveness, Guidebook, p. 
58)

Example: use online ads instead of offline ads  

Organizational innovation: “Companies with organisational innovation establish 
new organizational methods in their business practice, workplace organization, 
or external contacts.” (Zs. Bulla, A. Kövesd, P. Kövesd, P. Maczuga, M. Marta, S. 
Racolta, A. Pantea, M. A. Zaharie, Cs. Mullik, V. Tóthné Borbély – Training on Cor-
porate Innovation Management System for Competitiveness, Guidebook, p. 58)

Example: introducing a new innovation management system or new training sys-
tem, 
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Innovation can also be distinguished by other aspects, taking into consideration 
closed and open innovation, and the use of the knowledge portfolio.

Another comparing category is the level of the novelty. There are distinguish 
types:

Ancillary: activities that modify, refine, simplify, consolidate, and add value to 
existing products, processes, services, modes of production and transportation. 
Most innovations belong to this category. (e.g.: Walkman-> MP3 player)

Radical: involves the introduction of a new product or service that grows into a 
significant business or leads to the creation of a new industry, or has a significant 
impact on the entire industry and results in the creation of new values. (e.g.: QR 
code)

Breakthrough: has the crucial element which surprises people. This innovation 
creates something completely new or satisfying a previously unknown need (e.g.: 
Facebook).

Closed innovation:  Companies rely on their internal 
knowledge portfolio excessively. 

Knowledge portfolio: It is the combined value of the knowledge 
and creativity accumulated by the company for innovation pro-
cesses

Open innovation: Reaching outside the company, for instance 
knowledge of suppliers, research institutions, etc. and involve 
them in the innovation process. (A Living Lab is a good example)
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And last, but not least, according to the direction of innovation organization, 
there is down-to-up innovation (e.g.: Kaizen, when innovations are based on the 
employees’ idea) and up-to-down innovation (when the decision-making power 
remains in the management).

Knowledge Activity 3:

Identify an innovation or potential innovations you could implement in 
your business for each type of innovation!

Type Description Examples of innovation or 
potential in my business

Social Social innovation refers 
to the design and im-
plementation new solu-
tions which positively 
impact on individuals 
and communities.

Technological A technological inno-
vation is a new or im-
proved product or pro-
cess with significantly 
different technological 
characteristics.

Knowledge Activity 2:

Identify two potential innovations you could implement in your business!

Example 1 – An ‘ancillary’ innovation:

Example 2 – A ‘radical’ innovation’:

Thinking ’outside of the box’, what CRAZY ‘breakthrough’ innovation would 
you like to see in your business if time and money was not an obstacle?
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1.4. Innovative companies
The business environment and technology are constantly changing, so compa-
nies must keep the pace. If the business’s goal is to improve the efficiency and 
profitability, an economic innovation activity will take place. But who are the in-
novative companies? This issue is very important because most companies do 
not consider themselves innovative.

An enterprise is deemed innovative when it has innovated or is innovating dur-
ing an observation period, regardless of whether that innovation is:

Knowledge Activity 3:

Identify an innovation or potential innovations you could implement in 
your business for each type of innovation!

Product Product innovation in-
volves creating new 
products or improved 
versions of existing 
products that increase 
their uses.

Process A process innovation 
involves using a new or 
significantly improved 
production or delivery 
method.

Marketing Marketing activities 
such as research, con-
cept development, 
prototype tests with 
customers and the ag-
gressive marketing to 
drive innovation.

Organisational Organisational innova-
tion involves creating 
innovation culture and 
innovation capability 
which drives continuous 
improvement.
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• effective (the planned innovation is realized in the process, regardless of 
market success or its absence),

• ongoing,

• interrupted (for any reason before its termination).

Increased risks suggest that businesses might need abandon the innovation 
process. This can be indicated by the lack of the expected results, a general dis-
interest of the development, or costly implementation.

A further common mistake is that despite the well-progressing development and 
already good results, companies still attempt to improve products or services 
without a stop, always coming up with more ideas. This infinite circle with rising 
costs and the lack of revenue surely makes companies go under. One way to 
maintain success is to improve your product or service. The unused ideas can be 
recorded for later use.

Knowledge Activity 4:

Complete this checklist either on your own or with your team. Where you 
select ‘YES’, explain you answer in detail. Where you select ‘NO’, this is an 
area to work on!

Do you regard innovation-led growth as critical, and do you have cascaded 
targets that reflect this?

Yes, then describe …

Do you invest a coherent, time-and risk-balanced portfolio of initiatives with 
sufficient resources to win?

Yes, then describe …

Do you have differentiated business, market and technology insights that 
translate into winning value propositions?

Yes, then describe …

Do you have systems and processes in place to support innovation?

Yes, then describe …
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1.5. What is an innovation management system (IMS)?
According to the CEN/TS 16555-1 standard, Innovation Management System is 
a set of interrelated or interacting elements of an organization for innovation 
policies and objectives, and processes for achieving those objectives.

The IMS described in the standard follows the PDCA (plan-do-check-act) principle, 
therefore it can be integrated into the management systems already operating 
within the organization (ISO 9001, ISO 14001, etc.), but it can also be built as an 
independent, self-contained system.

Do you have clear budgets and resources set aside for innovation?

Yes, then describe …

Do you create new business models that are scalable and sustainable?

Yes, then describe …

Are you better than your competitors at developing and launching innova-
tions?

Yes, then describe …

Do you launch innovations at the right scale in the relevant markets and seg-
ments?

Yes, then describe …

Do you win by creating and capitalising on external networks?

Yes, then describe …

Are your people motivated, rewarded, and organised to innovate repeatedly?

Yes, then describe …
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The elements of the system can be found in separate chapters of the standard, 
which greatly facilitates the step-by-step design of the IMS system. Among the 
main factors in a successful implementation are leadership, the strategy, facilita-
tors, innovation management methods, and the organisation itself.

Steps (in circulation):

The introduction of IMS comes with several advantages in the operation of com-
panies, such as:

possibly fulfilling the conditions of European and corresponding national calls 
for tenders with an independent certificate;

promoting growth from innovation, and increasing revenues and profits;

bringing fresh thinking and new value to the organization;

creating value from innovation with partners;
encouraging the involvement of employees in the activities of the organization, 
strengthening teamwork and cooperation.

In order to have an effective IMS, an innovation manager could be set things 
into motion. According to an international research, a good innovation manag-
er must have the following competencies, knowledge, and skills (the innovation 
process is divided into three phases: planning, implementation and assessment):

Ideas

Innovation 
process

Innovation 
result(s)

Evaluation

Development

Planning
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Competence
area and innovation process phase

Characteristics of an Innovation 
Manager in the examined CEE countries

1. PLAN (Idea generation and idea management, planning the innovation 
process)
Competence of an Innovation Man-
ager

• Creativity                         
• Strategic thinking              
• Ability to set targets

Knowledge of an Innovation Man-
ager

• Knowledge on existing and emerg-
ing trends in technology and busi-
ness 

• Knowledge on development of the 
innovation projects                         

• Knowledge on innovation strate 
Skills of an Innovation Manager • Ability to generate ideas and think 

outside the box                                      
• Ability to support the idea genera-

tion within the organization                     
• Ability to understand emerging 

trends in technology and business             
2. Implementation (Implementation, protection, exploitation, marketing)
Competence of an Innovation Man-
ager

• Decision making and taking respon-
sibility          

• Problem solving                                           
• Communication

Knowledge of an Innovation Man-
ager

• Knowledge on coordination of peo-
ple and resources 

• Knowledge on leadership tech-
niques                                     

• Knowledge on motivation tech-
niques                         

Skills of an Innovation Manager • Ability to implement innovation pro-
jects                            

• Ability to implement the strategy 
into operation                

• Ability to apply research findings in 
new products/services    
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3. ASSESSMENT (Assessment and improvement)
Competence of an Innovation 
Manager

• Consistency                         
• Objectivity                         
• Ability to set priorities

Knowledge of an Innovation Man-
ager

• Knowledge on market introduction 
of the innovation                                 

• Knowledge on evaluation technique
(s)                                              

• Knowledge on quantitative and 
qualitative evaluation methods

Skills of an Innovation Manager • Ability to monitor the business im-
pact of the innovation             

• Ability to monitor the progress of 
the projects

• Ability to set realistic evaluation cri-
teria for the innovation process

Resources: Babes-Bolyai University (Innome project: 2015.-1-HU-KA202-13551) General Report; 
Training on Corporate Innovation Management System for Competitiveness; 2016; p. 13

1.6. Innovation management standards
A standard is a document that contains rules, guidelines, or characteristics that 
apply to activities or their outcomes. They are established by consensus and 
must be approved by a recognized body. There are different levels of recognized 
bodies such as a national, European and international. The highest body is ISO.

Standards - including, of course, ISO standards - are created by many profes-
sionals with extensive knowledge and significant experience. Thus, they are 
intellectual property that integrates significant knowledge and is protected by 
copyright. The right of application can be obtained by purchasing the standard. 
Standards are available from the approval body and national standards bodies.

1.6.1. CEN/TS 16555 standard family

In order to have a framework for managing innovation, the European Committee 
for Standardization has developed and published under CEN/TS 16555 a family 
of 7 standards entitled “Innovation Management”. The application of “Innova-
tion Management”, like the application of any standard, is not mandatory but 
useful and practical.

The main aim of this standard family is to guide organizations to introduce, de-
velop and maintain an innovation management system. 
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A very important feature of this standard is that it is not for the purpose 
of certification and regardless of translations and naturalizations, the 
standard can be applied in all the member countries of CEN/CENELEK. 

Last, but not least „the innovation management system outlined in this docu-
ment follows the PDCA structure (plan-do-check-act), so that it can be integrated 
within other standardized business management systems existing in organiza-
tions, e.g. EN ISO 9001, EN ISO 14001, etc.” (Zs. Bulla, A. Kövesd, P. Kövesd, P. 
Maczuga, M. Marta, S. Racolta, A. Pantea, M. A. Zaharie, Cs. Mullik, V. Tóthné 
Borbély – Training on Corporate Innovation Management System for Competi-
tiveness, Guidebook, p. 50.)

Parts of the CEN/TS 16555 standard family:

• CEN/TS 16555-1:2013 – Innovation Management System

• CEN/TS 16555-2:2015 – Strategic intelligence management

• CEN/TS 16555-3:2015 – Innovation thinking

• CEN/TS 16555-4:2015 – Intellectual property management

• CEN/TS 16555-5:2015 – Collaboration management

• CEN/TS 16555-6:2015 – Creativity management

• CEN/TS 16555-7:2015 – Innovation Management Assessment

(CEN/TS 16555-1) briefly summarizes the other parts and defines the develop-
ment areas which is considered necessary and feasible by the company’s man-
agement and/or employees. Steps required for the standard includes company 
management decision on audit, questionnaire survey, structured interviews with 
people with the appropriate competence, focus group discussions, preparation 
of evaluation report and the preparation of action plan.  As a result, the company 
can compilate development topics and project proposals, then select proposals 
for implementation. 

1.6.2. ISO 56000 Innovation Management international standard series

ISO (International Organization for Standardization) has developed the ISO 
56000 “Innovation Management” international standard series to ensure that 
companies and institutions have the most effective innovation management and 
can communicate with each other to the best of their ability.
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Thus, a standard is a technical document, the subject of which is the 
efficient solution of technical, technical-economic tasks. It may relate to a 
product, technology, process, or service.

A key area of the ISO standards is the management of standards. Such as: 

• ISO 9000 Quality Management System, 
• ISO 14000 Environmental Management System 
• ISO / TS 16949 Automotive Quality Management System, etc. standards. 

Many organizations apply multiple management standards and these are often 
integrated.  

A few years ago, ISO has started developing a series of 9 parts ISO 56000 inno-
vation management standards. 5 have already been released and 4 are under 
development. The standard series is developed so that it can be integrated with 
other management standards in the organization. An important tool to ensure 
this is the “ISO 56000 Innovation management - Requirements” standard, which 
is still under development.

The prerequisite for cooperation: 
Failing this, the efficiency of the process is greatly reduced. 

“ISO 56000-2020 Innovation management - Fundamentals and vocabulary” 
standard, in addition to clarifying the basics for all users of the standard and es-

tablishing the basis for cooperation and 
communication between organizations.

The standard “ISO 56003-2019 Innova-
tion management - Tools and methods 
for innovation partnership —Guidance” 
provides guidelines for organizations to 
work together for innovation.

effective communication

using the same interpretation of the concept

speaking the same professional language
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The other standards mainly on managing the key steps in the innovation pro-
cess, namely: 

• the implementation of the innovation management system itself
• the evaluation of management, 
• intellectual property management
• strategic intelligence management, idea management 
• measuring innovation operations

The parts of the ISO 56000 standard:

SERIAL NUMBER STANDARD DESCRIPTION
ISO 56000-2020 Innovation management – Fundamen-

tals and vocabulary 
ISO 56001 (under development) * Innovation management — Innovation 

management system — Requirements. 
It will be built on the Management Sys-
tems Standards (MSS)

ISO 56002-2019 Innovation management — Innovation 
management system — Guidance

ISO 56003-2019 ISO 56003-2019 Innovation manage-
ment — Tools and methods for innova-
tion partnership —Guidance

ISO 56004-2019 ISO 56004-2019 Innovation Manage-
ment Assessment — Guidance

ISO 56005-2020 ISO 56005-2020 Innovation manage-
ment — Tools and methods for intel-
lectual property management — Guid-
ance

ISO 56006 (under development) Innovation management — Tools and 
methods for strategic intelligence 
management — Guidance

ISO 56007 (under development) Innovation management — Tools and 
methods for idea management     — 
Guidance

ISO 56008 (under development) Innovation management — tools and 
methods for innovation operation 
measurements — Guidance

* (under development) means, that the standard is still not fully completed
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The contents of each part of the standard family are as follows:

ISO 56000-2020 Innovation management – Fundamentals and vocabulary:

„This document provides the vocabulary, fundamental concepts and principles of 
innovation management and its systematic implementation. It is applicable to:

a. organizations implementing an innovation management system or per-
forming innovation management assessments;

b. organizations that need to improve their ability to effectively manage in-
novation activities;

c. users, customers and other relevant interested parties (e.g. suppliers, 
partners, funding organizations, investors, universities and public authori-
ties) seeking confidence in the innovation capabilities of an organization;

d. organizations and interested parties seeking to improve communication 
through a common understanding of the vocabulary used in innovation 
management;

e. providers of training in, assessment of, or consultancy for, innovation man-
agement and innovation management systems;

f. developers of innovation management and related standards.”  [ISO 
56000:2020 (E), p.1.]

ISO 56002-2019 Innovation management — Innovation management system — 
Guidance: 

„This document provides guidance for the establishment, implementation, main-
tenance, and continual improvement of an innovation management system for 
use in all established organizations. It is applicable to:

a. organizations seeking sustained success by developing and demonstrat-
ing their ability to effectively manage innovation activities to achieve the in-
tended outcomes;

b. users, customers, and other interested parties, seeking confidence in the 
innovation capabilities of an organization;

c. organizations and interested parties seeking to improve communication 
through a common understanding of what constitutes an innovation man-
agement system;

d. providers of training in, assessment of, or consultancy for, innovation man-
agement and innovation management systems;

e. policy makers, aiming for higher effectiveness of support programs tar-
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geting the innovation capabilities and competitiveness of organizations and 
the development of society.” [ISO 56002:2019 (E), p.1.]

ISO 56003-2019 Innovation management — Tools and methods for innovation 
partnership — Guidance:

„This document provides a guidance for innovation partnerships. It describes 
the innovation partnership framework (see Clause 4 to Clause 8) and the sample 
corresponding tools (see Annex A to Annex E) to

— decide whether to enter an innovation partnership,

— identify, evaluate and select partners,

— align the perceptions of value and challenges of the partnership,

— manage the partner interactions.” [ISO 56003:2019 (E), p.1.]

ISO 56004-2019 Innovation Management Assessment — Guidance (IMA: Innova-
tion management assessment):

„This document will help the user understand why it is beneficial to carry out an 
Innovation Management Assessment (IMA), what to assess, how to carry out the 
IMA, and thus maximize the resulting benefits, which are universally applicable 
to:

— organizations seeking sustained success in their innovation activities;

— organizations performing IMAs;

— users and other interested parties (e.g. customers, suppliers, partners, 
funding organizations, universities and public authorities) seeking confi-
dence in an organization’s ability to manage innovation effectively;

— interested parties seeking to improve communication through a common 
understanding of Innovation Management (IM), via an assessment;

— providers of training, assessment, or advice in IM;

— developers of related standards;

— academics interested in research related to IMA.” [ISO/TR 56004:2019 (E), 
p.1]

ISO 56005-2020 Innovation management — Tools and methods for intellectual 
property management — Guidance:

„Efficient management of IP is key to support the process of innovation, is essential 
for organizations’ growth and protection, and is their engine for competitiveness.
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This document proposes guidelines for supporting the role of IP within innova-
tion management. It aims to address the following issues concerning IP manage-
ment at strategic and operational levels:

— Creating an IP strategy to support innovation in an organization;

— Establishing systematic IP management within the innovation processes;

— Applying consistent IP tools and methods in support of efficient IP man-
agement.

This document can be used for any type of innovation activities and initiatives.” 
[ISO 56002:2019 (E), p.1.]

A more detailed description of each standard can be found on the ISO’s 
website; however, the full standards are available for purchase only, but 
this cost is negligible compared to the innovation costs of an organiza-
tion.

1.7. Financing of the innovation

As already emphasised before, financing innovations is always a risk! Inno-
vation processes never come free and at the same time it cannot be guaran-
teed that the innovation resulting from the process will generate revenue and/
or increase your profit, or that the revenue – if any generated at all - will cover 
innovation costs.
You should bear in mind that some of your innovations may not even reach the 
point where they can actually generate revenue. You may realise at any point 
during the innovation process that

• the planned development is not feasible for technical or other reasons or

• there is no market demand for the product or service to be created as 
a result of the innovation, or the expected market revenue will not cover 
the innovation costs, or a new, (often cheaper or better) product has been 
launched by your competitors in the meantime, or

• you simply do not have enough money to finance the innovation process.

Should dangerous financial circumstances arise, the innovation process 
better come to an end. Unfortunately, the costs of the actions already 
implemented will never be recovered.

In some cases, costs of innovation and the risks involved are not even realised. 
An archetypical example is when start-up entrepreneurs or people planning to 
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start a business (like e.g. the developers of new mobile apps) come up with a 
product or service that is based almost exclusively on their own knowledge and 
creativity. The real costs of the innovation will be covered from mostly personal 
resources while other sources of incomes (paid jobs) will be out of their reach 
during the innovation process.
Another typical example is when SMEs are unaware of performing innovation 
activities. It must not be forgotten that technologies and markets are constantly 
changing and businesses have to adapt if they want to survive or grow. In most 
cases, this adaptation may only be facilitated through innovation. However, many 
SMEs have become accustomed to consider this need to adapt as yet another 
task of their daily conduct. Hence, they are not aware of the role innovation plays 
in their everyday activities and may not even consider the related expenses as 
innovation costs. These should be paid nevertheless, but they account for them 
as costs related to some other activities.

In Social innovation, the innovative output on the other hand does not generate 
any revenue or the costs well exceed the resulting income. The results of social 
innovation are generally not directly measurable in monetary terms; instead, 
they represent advancements in social conditions such as improved quality of 
life, better health, reduced poverty etc.

1.7.1 Financing

As demonstrated by the sections above, innovation always has its costs and risks. 
If there is a cost, it also needs to be financed. There are two types of contribu-
tions: own and external ones. Relying solely on external financing is very rare, as 
external financiers almost always require some own contribution, as they do not 
wish to bear the full risk of the innovation, but want to share it with the innovator.

Apparently, there are several options available to partially finance innovation 
from external sources, but this is a misleading impression. External funders are 
quite selective when deciding who or what to finance. Banks, for example, only 
support creditworthy applicants and request adequate collateral, whilst grants 
are distributed in a highly competitive environment, and only those innovations 
will be awarded that meet the criteria set forth in the call for proposals. 

Applications may only be submitted in specific periods, meaning that it may take 
years before the innovation process itself can start. As a result, the subject of the 
innovation may become technically and/or commercially obsolete before the call 
for proposals is even published, and unfortunately, waiting cannot guarantee 
the grant either.

Business angels and venture capitalists will only be willing to get involved in the 
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financing of an innovation project if they believe there is a good chance of return 
in a few years’ time by an interest rate much higher than that paid by banks (i.e., 
they expect to sell the shares they have acquired when investing into the idea at 
a good price.)

The timing and instalments are important aspects to be considered when 
searching for external financing. Innovation costs and payment obligations arise 
continuously by nature - but most of the time they are not evenly distributed 
throughout the innovation process. Accordingly, if some or all of the sum provid-
ed externally is received right at the beginning, the proportion not immediately 
required by the innovation process may be spent on other business processes 
(to be replaced later from own sources of course). There are also cases where 
the first stage of the innovation process is financed by some external funder, but 
the final stage must be pre-financed by the innovator. In such cases, the costs of 
the final phase are reimbursed after the project has been verified. Delayed reim-
bursement after the completion and reviewing of the project may pose problems 
in this case. In addition, the audit might find some costs ineligible and therefore 
the final reimbursement will not cover all the costs included in the approved 
budget of the project.

It is important to consider that the first part of the innovation process 
must be financed by the innovator. Co-financiers will only be willing to 
contribute (if such an option is available at all) if they are convinced by the 
intended outcome and the innovation process. 

1.7.2. Types of financing innovations

In the sections to follow, an indicative summary of the main forms of financing 
innovations is provided. Please note that the apparent abundance of choice is 
misleading. In reality, many businesses will find there are only a few forms of 
financing are available if at all. Furthermore, the actual accessibility of the mon-
ey largely depends on the terms of any contract between the financier and the 
beneficiary. As the proverb says, the devil is in the details.

1.7.2.1. Financing the innovations of start-ups

Description
Most innovation processes spark from an idea. But the road from idea to realisa-
tion is usually a long one, and commercial funding institutions will not be keen 
on financing the costs at the very beginning of the process (except for perhaps 
community funding). This leaves the owner of the idea i.e. the innovator. Maybe 
family and friends can also help. They can lend money, contribute, or cooperate 
in setting up a joint business. Of course, borrowed money should be repaid.
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Risk bearer
• The innovator him/herself, in almost every case
• Where family members/friends lend money to the innovator and then the 

innovation process fails, resulting in the inability of the innovator to repay the 
loan, the risk is borne together by the innovator and the lenders. 

Pros and cons
 As these are the only available options in most of the cases, pros and cons do 
not apply.

1.7.2.2. Financing from own sources

Description
Many businesses have sufficient financial resources to finance their own innova-
tion partly or, in the ideal case, to pay the entire process. This may take the form 
of hidden financing, where companies do not create separate accounts for such 
costs or when they are not even aware of being involved in an innovation pro-
cess. Isolated financing is also an option; in this case costs are capitalised when 
the innovation is successful and then entered in the accounts as depreciation 
over a number of years.

Risk bearer
Only the company

Pros 
• May be initiated any time.
• Much less administration compared to other financing solutions.
• The speed of the process may be optimised.

Cons
• The financial resources may not be sufficient to finance the entire innovation 

process.
• May cause problems (shortfalls) in financing other activities of the business.

1.7.2.3. Bank loans

Description
The bank grants a loan to the company. The loan must be repaid over the period 
specified in the contract, together with accumulated interests and bank charges

Risk bearer
 Only the loan applicant
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Pros:
• Loans may be applied for at any time.
• There are several banks to choose from. If one does not provide a loan to 

your business, another still may.
• Loan terms vary from bank to bank. You can choose the bank with the most 

favourable terms.
• Soft loans are sometimes available specifically for innovation.
• The bank providing the loan does not interfere in your business.

Cons:
• Loans are only available to creditworthy businesses. Thus, loans available for 

start-ups or developing businesses are rare 
• Applicants are requested to provide adequate collateral.
• Interest rates may change.

1.7.2.4. Business angels

Description
Despite of what the name suggests, they are not angels, but investors willing to 
make relatively small investments and take big risks. A business angel usually 
acquires a minority with a high profit later if the innovation is successful.

Risk bearer
The risk is shared between the business angel and the company in proportion to 
the ownership of the shares.

Pros:

• The business does not need to be creditworthy. Business angels may there-
fore bring salvation to companies that cannot apply for bank loans.

• Business angels are also willing to finance start-ups, though not necessarily 
from the very beginning of the innovation process. 

Cons:
• Business angels only finance the starting phase of the process and often not 

from the very beginning.
• Even if the starting phase is successfully implemented, funds to finance the 

rest of the process may not be available.

1.7.2.5. Venture capital investment

Description
The investor usually acquires a minority share in the company by capital increase. 
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Should the innovation prove to be a success, the investor will sell his/her shares 
with a high profit, sometimes years later.

Risk bearer
 The risk is shared between the investor of the venture capital and the company 
in proportion to the ownership of the shares.

Pros:
• The business does not need to be creditworthy. Venture capital investors may 

therefore help out companies that cannot apply for bank loans.
• There are many venture capital investors to choose from. If one does not 

want to invest in your innovation, another may.
• Venture capital investors are always available, you can turn to them almost 

any time.

Cons:
• Venture capital investors are picky and will try to select investments that offer 

high returns by relatively low risks. Therefore, it is advisable to approach them 
only with ideas where the majority of parameters and characteristics are al-
ready known and the operation of the innovation itself can be demonstrated. 
It is important to have a good business plan and a convincing presentation 
(often as short as 3-10 minutes) 

• They are not necessarily keen on investing in start-ups or innovations in an 
early stage of development.

• Their expectations concerning returns from dividends and property sales are 
significantly higher than bank interest rates.

• They may interfere in the life of the business. (Not necessarily a problem if the 
investor can promote the success of the innovation.)

1.7.2.6. Direct grants for innovation projects

Description
From time to time, national governments or the European Union launch calls 
for proposals for companies, institutions and consortia of institutions that meet 
certain criteria (e.g. Horizon Europe). The winners are awarded direct grants. In 
most cases, the grant does not cover the total cost of the project, hence own 
resources should be provided for.

Risk bearer
Risks are shared. The innovator’s risk is limited only to the extent of the provided 
own contribution, unless the contract is terminated due to some major breach 
on the innovator’s behalf.
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Pros:
• Applicants do not need to be creditworthy.
• Direct grants are not to be repaid!
• In most cases, a significant part of the costs are pre-financed by the grant.

Cons: 
This is one of the most favourable financing options, but it also has many disad-
vantages!

• Calls for applications for suitable grants are relatively rarely published. Thus, 
you are often forced to wait years for the right one and the planned innova-
tion may become obsolete in the meantime.

• May result in unnecessary delays in the innovation process.
• In Hungary, significant own contribution is required in most of the cases, and 

its availability should be demonstrated at the time of the first payment, even 
though most of the own contribution will be needed only much later, some-
times years afterwards.

• Many businesses do not meet the application requirements.
• Very heavy administrative burden.
• The application process is labour-intensive and therefore costly. If the grant is 

not awarded, it will be money wasted.
• The last stage of the innovation process is typically post-financed. Accordingly, 

this stage has to be financed by the innovator. 
• The money to cover the costs of the last phase is only available after the 

review procedure, which is often rather lengthy.
• The review often reveals ineligible items and the amount actually paid will be 

reduced accordingly.

1.7.2.7. Totally or partially repayable innovation support 

Description
The only difference between this financing option and the direct grants for in-
novation projects described under 1.7.2.6. is that in this case, the sum received 
should be repaid partially or totally. Accordingly, this financial arrangement may 
be considered in fact as an interest-free loan. There are options where repay-
ment is waived in part or in full if certain conditions are met. 

1.7.2.8. Community funding

Description
The individual or company wishing to carry out an innovation process advertises 
the innovation objective and the estimated costs of implementation on the Inter-
net. If the advertising activities are successful, a voluntary group of funders will 
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together provide the necessary amount. Community funding may operate along 
the principles of investments or loans.

• One way of repaying such funding is providing the funders with the created 
product free of charge.

• Community funding is also facilitated by internet portals specifically set up for 
this purpose. 

• Community funding appeared in the last decade and has been evolving since.

Risk bearer
Creditors or investors

Pros:
• Ideas may also be financed presuming they are solid and promising. 
• Those with very limited financial capacities may also fund ideas.
• Shared investment portfolios may be created with relatively small amounts.

Cons:
• Difficulties in verifying the seriousness of the innovation idea and the reliabili-

ty of the innovator. 

1.7.2.9. Community donation

Description
It is similar to community funding discussed under 1.7.2.8., except that the 
funders do not expect any return, therefore the funding provided is in fact a do-
nation. Accordingly, this financing solution is typically used to achieve objectives 
with no return or benefit in terms of money. It may be suitable, for example, to 
finance minor social innovations.



“If you don’t know where you are going. How can 
you expect to get there?”

Basil S. Walsh
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Module 2:  Management 

The importance of innovation for SMEs is widely recognised, because it can 
The second module will introduce trainees to the basics of:
 1. Business Management
 2. Quality Management
 3. Risk Management
 4. Project Management
 5. Human Resource Management in the Context of Innovation Projects

Sub-chapters include descriptions and visual examples of tools that can be used 
in order to effectively achieve the above.

Learning objectives:

• to understand the introduction to Business Management practices
• to learn the parameters that need to be monitored and managed in an SME, 

including Innovation Management
• to learn about Quality Management in SMEs 
• to learn about Risk Management in SMEs
• to learn about Innovation Project Management
• to learning about the implementation of Business Management and Business 

Management Tools

Competences:

Business Management Competences
• Leadership
• Risk management
• Quality management
• Innovation practices development

 
Project Management Competences

• Planning
• Goal setting
• Risk management
• Using project management tools
• Managing staff in the context of 

innovation projects
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2. Management
Management is one of the core activities of any company, involving many pro-
cesses.

2.1. Business Management
The term ‘Business management’ refers to the process of ‘‘planning, organising, 
leading and controlling the efforts of organisation members and using all other 
organisational resources to achieve stated organisational goals.’’

2.1.1. Aspects of Business Management

Leadership: Business Managers influence the direction and success of a busi-
ness through their influence on the staff. Successful Business Managers have 
certain qualities that enable them to assume their leadership role. Those quali-
ties are: 

1. Commitment; Commitment to achieving the business goals set by their 
organisations.

2. Leading by example; They act as role models for their staff by offering 
support and guidance. Their sense of purpose, dedication and optimism 
inspire others to put their trust in them and work together towards a 
common cause.

3. Self-awareness; They are aware of their personal strengths, boundaries 
and limitations. They seek feedback from their staff and always strive to 
improve themselves.

The Functions of Business Leadership:

1. Planning Objectives and Organising Tasks to achieve them.

2. Instructing their staff on how to perform tasks and Coordinating team 
activities.

3. Monitoring the implementation of strategies and progress of business 
operations.

4. Identifying and Analysing problems in their organisations, and Propos-
ing Solutions to remedy problematic situations.

5. Developing, Implementing, Monitoring and Evaluating strategies for 
smooth, problem-free business operations.
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6. Controlling staff performance.

7. Managing Conflicts and Encouraging Teamwork

8. Managing Change and Promoting Innovation

Financial Management: The management of the financial aspect of any busi-
ness involves securing, allocating and controlling the financial resources. The 
management of finances is one of the most – if not the most – crucial part of 
Business Management because it ensures the survivability and development of 
a business. More specifically, Financial Management involves:

1. Estimating the capital requirements of the business.

2. Short-term and long- term debt equity analysis.

3. Establishing funding sources (issuing shares. Debentures, loans, securing 
investments etc.)

4. Managing the investment ventures of the business.

5. Managing cash and credit

6. Managing surplus (Dividend Declaration and Retained Profits)

Managing the ‘Microeconomics’ of the Business: The term ‘Microeconomics 
Management’ refers to the management of ‘‘factors that affect individual eco-
nomic choices’’ of a business. In short, it is the management of demand, supply 
and labour. 

Managing the ‘Macroeconomics’ of the Business: the term ‘Macroeconomics 
Management’ refers to the study of:

1. Market growth

2. Inflation

3. Unemployment rate

4. Industry-wide production

5. Trade on international level

6. Policies that influence the aforementioned factors.
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According to Kamugisha (2017), the Microeconomic aspects of a business can be 
realised by asking the following questions:

What What is/will be the product of the business considering the avail-
able human, time, technological and financial resources? Addi-
tionally, what can be bought-in with the same resources?

Why What needs (social, market etc.) does the business aim to satisfy 
with its product? Why are the specific available resources neces-
sary?

How How will the product of the business be produced? How will the 
business acquire the necessary resources to produce the prod-
uct?

For Whom For whom is the business producing and distributing the prod-
uct?

When When will the product be produced? When will the product be 
distributed? For how long will it remain in the market?  When will 
the product be consumed? When should savings in resources be 
made? When should investments be made?

Where Where will the product be produced? Where will the product be 
distributed? Where will the product be sold?

Knowledge Activity 1:

Based on the below questions (what, why, how…)

Do you think your product/service satisfies the targetted needs? Which needs 
are these?

For how long has your product/service remain in the market without being 
upgraded or changed in any way?  

Do you think your product’s/service’s reach and availability benefit your or-
ganisation’s outcomes/success? 
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2.2. Quality management in Business
Quality Management strategies are considered an important asset in today’s 
highly competitive business world. ‘Quality Management’ is a multi-dimensional 
term that encapsulates a number of practices that ensure the consistent quality 
of products, as well as the consistent quality of processes and operations that 
lead to the research, development, improvement, production and distribution of 
those products and services’.

Ultimately, the term ‘Quality’ refers to the commitment of an organisation to de-
liver the best possible products/services to consumers. The term is an ‘umbrella’ 
covering factors that define the quality of a product or service:

• Minimal errors during the design phase

• Minimal errors during the production/manufacturing phase

• Minimum defects of the finished product/service that reaches the con-
sumer

• Minimum defects on raw materials

• Availability of customer communication pathways

• Post-sales customer services and support

• Transparency and honesty regarding the benefits of products/services

To meet the increase in demand for Quality Management, organisations such as 
TUV and ISO have developed Quality Management Systems (QMS) which have 
skyrocketed in popularity over the past 20 years. In 2021 there are hundreds of 
thousands of ISO or TUV certified organisations worldwide.

The Benefits of QMS:

• Increased market share

• Increased exports

• Increased sales

• Increased profitability

• Increased competitiveness

• Improved systematisation of procedures

• Increased staff awareness regarding their responsibilities

• Reduction in costs

• Shorter production times
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• Improved quality of products and services

• Improvements in employee results in terms of motivation, satisfaction, 
teamwork and communication

• Increased customer satisfaction

• Improved relationships with suppliers, associates and stakeholders

• Improved R&D as well as Innovation Capabilities

• Improved risk management capabilities; recurrent analysis of ongoing 
and foreseeable risks, application of proactive measures.

2.2.1. What is the Quality Management Practice?

According to Schniederjans and Schniederjans (2015), Quality management can 
be categorised in two different but interconnected aspects [Ketokivi and Schroed-
er 2004]:

1. Technical Quality Management; the term ‘Technical QM Practices’ refers 
to establishing certain quality standards, implementing process controlling 
practices and using tools that will lead to the satisfaction of those standards.

2. Social Quality Management; the term ‘Social QM Practices’ refers to the 
employee management, staff training, supplier training, teamwork and coor-
dination practices. Social QM practices are implemented through:

• Quality Training; the process of training staff so they are able to carry out 
QM tasks. It leads to the enhancement of working efficiency through the 
understanding of Quality Management principles and practices.

• Cross-functional cooperation; the process of coordinating QM actions 
between all departments of a business. It enhances productivity, process 
design and cooperation between staff from different departments.

• Long-term supply chain relationships; the processes of establishing re-
curring exchanges and information sharing with suppliers. Long-term 
relationships with supply chain actors have benefits such as acquisition 
of high-quality raw materials, better pricing and increased market knowl-
edge.

2.2.2. The Link Between Quality and Innovation Management

Quality Management processes have the potential to stimulate Innovation. QM 
practices create a systematic approach towards the exploitation of opportunities 
to:
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• Identify resources needs, sources and dedicate resources into the devel-
opment of creative ideas.

• Involve staff teams from different departments and with different exper-
tise in working on common projects.

• Collaboration with supply chain actors, stakeholders and associates; ex-
changing expertise and ideas for the development of new technologies 
that benefit all parties.

The combination of the above with a systematic approach to Innovation Man-
agement can potentially lead to the creation of new/improved products and ser-
vices, more efficient manufacturing and supply chain operations, more efficient 
problem solving, more skilled staff and ultimately more success

2.2.3. Quality Management Tools

Flowchart; flowcharts describe a workflow method using a step-by-step visual 
map. They can also be used to describe algorithms. Flowcharts are best for illus-
trating the exact flow of actions in any given scenario, event, task, billing deal, 
documentation process, organizational arrangements etc. This type of chart can 
help managers pinpoint issues in a process more easily. 

START

START

END

PROCESSPROCESS
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Check Sheet; check sheets allow for a more efficient collection of data based on 
factual numbers. Check sheets are used throughout the entire evaluation pro-
cess of a product, service or process. 

Example  
QUALITY CONTROL CHECK SHEET

Product/Service:

Stage/Task:

Product/Service ID:

Date:

Number Inspected:

Inspected by:

ERROR TYPE and CAUSE NUMBER OF OCCURENCES SUBTOTAL

Mon Tue Wed Thu Fri

Example Error Entry no. 1 2 1 1 1 5

Example Error Entry no. 2 3 2 5

GRAND TOTAL 5 1 1 2 1 10

Cause-Effect Diagram (Ishikawa diagram, Root Cause Analysis or fishbone di-
agram); Such diagrams record all potential roots of a problem and are often 
created by brainstorming in a team context. 

Pareto Chart; Pareto charts are used to graphically sum a group of data linked 
to different subjects. They help managers prioritise problems and find solutions. 
The values on the chart are presented in declining order according to the occur-
rence rate.  In this example, the company identified ‘Lack of Training’ appears to 
be the most common factor that negatively affects customer service. Therefore, 
the company should invest more resources into the training of their staff. 

Management-
Funding

Inspection-
Evaluation

Materials Technology

Deliverable 
Production 
Problem 1.

Process
Human

ResourcesEnvironmentMaintenance

Lack of EU schemes

awareness

High probability of 

corrupted backup data

Lack of Monitoring 

Tools

Lack of Evaluation 

Tools

Restrictive/Too 

strict environmental 

policies

Lack of Project Man-

agement Training
Lack of Project Manage-

ment and Deliverable 

Work-Plan

Requirement for 

software updates
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Control Charts; They explain the development of a process over a period of time. 
In summary, it shows how the stability of a process and if it is under control 
based on the maximum and minimum acceptable values. Control charts can in-
dicate if adjustments need to be made in the process parameters in order to 
control variation. 
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Histogram; Histograms present variations of a set value over specific time inter-
vals i.e. number of customer complaints on months 1 to 12 of a particular year. 
Histograms provide an easy view of numerical data in order to assess the long-
term state of an aspect of a business. 

Scatter Diagram; Scatter Diagram can be part of Quality Management in order to 
illustrate the relationship between two variables. For example, it can be used to 
see if the number of staff on a production line is related to the number of defec-
tive products. If the points on the diagram are scattered all over the X and Y axis, 
the diagram can be interpreted as showing ‘no correlation’. If the points on the X 
and Y axis show positive correlation, they will closely follow an upward patter. If 
the points on the X and Y axis show a negative correlation, the will closely follow 
a downward pattern). 
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2.3. Risk management (RM)
It is widely accepted that all business decisions are made under varying degrees 
of uncertainty and always post risks. It refers to all activities carried out by an 
individual or organisation with the aim to identify potential risks/damages and 
implement measures to prevent or control them. The Risk Management practice 
starts the moment a business idea is drafted in a business plan and continues 
throughout its entire life. The concept of Risk Management has been researched 
on and developed over many decades; a systematic approach to Risk Manage-
ment has been developed which can be implemented alongside Quality Man-
agement with the objective to identify and reduce risks, improve product quality, 
improve operational efficiency, organisation sustainability and survivability. 

The numerous Benefits of Risk Management 

• Increased financial performance 
• Increased efficiency in resource allocation
• Improved services and products
• Higher customer satisfaction
• More secure position in the market due to increased capabilities to foresee 

and overcome challenges
• More clear indicators of success and goal achievement
• More clear direction and vision of an organisation

2.3.1. The Dimensions of Risk Management

When committing to implement a long-term, successful Risk Management mod-
el, organisation management needs to be aware of the 3 dimensions in which 
RM exists.

1. Structure; refers to a RM Structure that facilitates the easy identification 
and analysis of current and potential risks. This can be achieved with the 
establishment of mechanisms (policies, report procedures), competences 
and application of specialized technologies.

2. Government; refers to the internal control and communication procedures 
that allow everyone in an organisation from staff to management to un-
derstand their roles and responsibilities in the Risk Management process.

3. Process; refers to the specific procedures for identifying and analyzing 
risks. This can be achieved with the use of tools such as ‘Risk Assessment 
Forms’, memorandums, incorporation of consistent Risk Assessment pro-
cedures and more.
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2.3.2. Risk Management Step-by-Step 

Step 1: Identify areas of the business where risks can be present, such as:

1. Human resources; i.e. lack of training, communication etc.

2. Existing technologies that are being used; possible errors, reliability etc.

3. Competition

4. Manufacturing procedures

5. Supply chain weak points

6. Stocking and inventory

7. Other material assets that may brake

Step 2: Add risks into a ‘Risk Analysis Sheet’.

1. Set qualitative and quantitative values to each noted risk 

2. Analyse the probability of noted risks

3. Analyse the impact of risks

4. Calculate the potential cost of risks

5. Summarise strategies to reduce, combat or prevent noted risks

Step 3: Secure the resources necessary to reduce, prevent and combat risks according 
to your analysis.

Step 4: Review the Risk Analysis and update it as necessary at consistent intervals.

2.3.3. Risk Management Tools

• Root Cause Analysis; also known as the Fishbone, Ishikawa or Cause-Ef-
fect Diagram mentioned earlier in this module. Root Cause Analysis is 
applied to address a risk at its root rather than to remedy its symptoms.

• SWOT Analysis; SWOT (Strengths, Weaknesses, Opportunities, Threats) 
Analysis is used to list all identified SWOT of a business as a first step to 
formulate the overall business strategy, including Risk Management. 
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Example of a SWOT Analysis Table

Strengths

•	 Striving to always improve products/services

•	 Dedicated Innovation Projects Department

•	 Staff training part of the organisation culture

Weaknesses

•	 Organisation not always has capital for 
investing in innovation

Opportunities

•	 Available EU Project Funding Schemes

•	 Available National Project Funding Schemes 
to promote innovation/digitisation

•	 Availability of online seminars to educate 
staff on project management and 
innovation-specific projects

Threats

•	 Competition is a larger organisation with 
more resources to compete for Innovation

•	 COVID-19 lockdowns

Register; Risk Registers are used to list all identified risks and summarise their impact 
and planned responses to deal with them. 

Example of a Risk Register

Risk Impact

Low/Med/High

Available 
control 

measures

Probability

Low/Med/High

Measures to be 
taken

By whom?

Lack of 
Innovation 

Project 
Funding

High -

No Innovation 
Project/Stale 
Operations

Use of 
Innovation 

Tools to help 
seek and 
manage 

opportunities

Medium

Dedicate 
staff ours to 

seeking funding 
through EU 

Schemes

Project 
Managers in 
Innovation 

Projects Team

COVID-19 
lockdowns

High -

Ceasing PM 
Operations

Digitisation of 
Tools, available 

laptops 
for Project 
Managers

Medium

Continue 
digitization of 
all tools and 

materials, share 
documents on 
e-platforms….

Project 
Managers in 
Innovation 

Projects 
Team, SME 

management
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Probability and Impact Matrix; Probability and Impact Matrix tools help prioritise 
risks and allocate resources to combat them according to their priority. The P&I 
Matrix combines the probability and impact scores of risks in order to rank them 
based on their severity. The Matrix can be used in conjunction with the Risk Register. 

High Acceptable Risk

(Medium – 2)

Unacceptable Risk

(High – 3)

Unacceptable Risk

(Extreme – 5)

Medium Acceptable Risk

(Low – 1)

Acceptable Risk

(Medium – 2)

Unacceptable Risk

(High – 3)

Low Acceptable Risk

(Low – 1)

Acceptable Risk

(Low – 1)

Acceptable Risk

(Medium – 2)

Occurrence

/

Impact

Low Moderate High

2.4. Project management
‘’What is a ‘Project’?’’

A ‘Project’ is an endeavour undertaken to achieve a set of planned objectives 
known as ‘Outputs’, ‘Outcomes’, ‘Benefits’ or ‘Products’. The project objectives are 
achieved within a timescale and budget and are they are planned with regards 
to:

• Quality 
• Cost
• Time

Pr
ob

ab
ili

ty

Impact
Risk Severity = Probability x Impact
For example:

Risk: LAck of Innovation Project Funds
Impact: HIGH                  Therefore: Risk Severity = High Impact x Medium Probability = Unacceptable Risk (3)
Probability of Occurrance : Medium

X
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The term ‘Project Management’ refers to the combined application of skills, 
knowledge, methods, expertise and experience to achieve certain project objec-
tives within certain parameters. Project Management is an ongoing process that 
begins from the concept stage until the very end of its lifespan.

The Elements of Project Management

• Defining the challenge; why is the project necessary? What gap are we 
trying to fill?

• Defining the project requirements; What resources are required? What is 
the quality requirement of the deliverables? How will time be allocated and 
how long will the project last?

• Securing resources; resources can be acquired by investors, internally, 
through EU and National schemes and more.

• Developing a Project Management Plan.
• Developing the Project Key Performance Indicators (KPIs)
• Monitoring of progress; carrying out reviews, adapting to changes, making 

adjustments etc.
• Budget management
• Reporting to stakeholders, management, National and EU bodies, investor, 

etc.
• Finalising deliverables and closure

2.4.1 The Project Management Cycle

Phase 1: Conceptualisation and Planning

1. Identification of a problem, opportunity or gap in a business and/or mar-
ket.

2. Brainstorming of ideas on how to exploit opportunities, solve problems 
and bridge gaps.

3. Decide on the project objectives and deliverables that will help you achieve 
the above.

4. Decide on WHO are the project stakeholders and target groups.

5. Study the feasibility of project objectives and deliverables.

6. Drafting a summary of the above.

7. Estimate budget; How much will the development of the deliverables 
cost? Will travelling be required? How many staff hours will you allocate 
for each activity?

8. Carry out Risk Analysis.
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9. Create a Gantt Chart.

10.  Assign staff to specific tasks according to their experience.

11.  Establish the Project Key Performance Indicators (KPIs)

12.  Drafting the Project Proposal; the Project Proposal contains all project 
descriptors that will help investors, managers, stakeholders, National and 
EU Bodies etc. understand the purpose of the project, approve its imple-
mentation and fund it. The Project Proposal should cover the following: 
‘’WHO?, WHAT?, FOR WHOM?, HOW?, WHEN?, WHERE?, HOW MUCH?’’.

13. Submit Project Proposal for approval.

Phase 2: Execution/Implementation

1. Set up a project management platform.

2. Draft a Project Management Handbook

3. Initiate communication between participants

4. Kick-off Meeting; during kick-off meetings the project team gets together 
to discuss and present the objectives, deliverables and milestones. 

5. Work on tasks as agreed.

6. Monitor Quality and Progress using KPIs

7. Carry out reviews at agreed intervals

8. Draft and submit progress reports at agreed intervals

9. Organise meetings at agreed intervals (weekly, monthly etc.)

Phase 3: Finalisation and Closure

1. Carry out Analysis of Project Implementation achievement; Were the 
goals met on time? Did any serious problems arise? Have all issues been 
resolved? How well was the budget managed?

2. Carry out Analysis of the Project Team performance; How well did the 
participants communicate? How well did the team coordinate for the 
completion of tasks?

3. Gather all documentation and evidence of tasks and activities

4. Draft and submit the Final Project Report
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2.4.2. Project Management Resources 

Resource management in the context of projects (including Innovation Projects) 
is crucial for the achievement of the objectives. Successful projects can contribute 
to the competitive advantages of a business, providing a stepping-stone towards 
market leadership. More specifically, appropriate and efficient project management 
can:

• Lead to the development of new and/or improved products and services with 
minimal cost.

• Improve internal communication and communication/relations with associ-
ates, partners, suppliers and stakeholders.

• Increase transfer of knowledge internally and externally, leading to further 
innovation.

• Increase training opportunities for staff and management in an organic man-
ner, as a way to combat new challenges that emerge during the implementa-
tion of projects.

• Increase project management related skills and competences, increasing the 
value of an organisation as an external project consortium member

Project Management Resource Types [Jugdev 2014]:

• Financial; the monetary resources dedicated to the tasks and outcomes of 
the project. Financial resources may be acquired from internal funding, inves-
tors, EU and National schemes etc.

• Physical; office space equipment
• Time
• Technological; the technological expertise of the organisation
• Human; staff skills and experience, competences, knowledge, educational 

background
• Organisational; organizational structures, operational processes and proce-

dures.
• Social; relationships with stakeholders, suppliers, associates and partners, 

associations and other contacts

2.4.3. Project Management Tools

• Risk Register (it is presented earlier in this module)
• Probability and Impact Matrix (it is presented earlier in this module)
• Gantt Chart; Gantt Charts are used to outline the timeframe of a project. Each 

milestone, activity, outcome and action is planned and their duration is noted 
on the chart. Gantt Charts are useful in order to communicate the project 
plan to all actors/participants and clarify deadlines, roles, activities and more. 
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Example of a Project Gantt Chart

  

Example: <Project Name> Gantt Chart

Project Duration: January 2022 – December 2022

Project Activity Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Project Management

Quality Assurance

D1/A1 Preparation, 
Research

D1/A2 Game Design

D1/A3 Game 
Development

D1/A4 Alpha Test

D1/A5 Beta Test

D1/A6 Finalisation 
and Translations

• Templates; templates ensure that documentation, reviews and reports are 
drafted in a consistent format. Some key project aspects that require the use 
of templates are: progress reports, meeting reports, financial reports, docu-
mentation of events, questionnaires, interviews, newsletters, leaflets, quality 
assurance: KPI monitoring sheet, etc.

• Project Management Platforms; there are numerous free or subscrip-
tion-based project management platforms available for use. Such platforms 
make document and information sharing easier and they include features for 
automatic deadline reminders.

• Project Management Handbook; a Project Management Handbook contains 
all information that participants will need in order to carry out tasks and meet 
deadlines, templates, clarifications on Quality Standards, reviewing process 
and final deliverables. 

• KPI Monitoring Sheet; a KPI Monitoring Sheet helps Project Managers and 
their teams keep track of ongoing progress and achievement of targets for 
each task and activity.
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Example of a KPI Monitoring Sheet

<Project Name> KPI Monitoring Sheet

Project Duration: January 2022 – December 2022
Indicator Type of 

Indicator

Final Target 

Set

Comments Project 

Leader

Participant 

2

Participant 

3

Status

Project 

Management 

Handbook
PM

Completed 

Handbook 

Draft

Draft prior 

to project 

start
X Completed

D1 – Research/

Survey

Deliverable 

Preparation

20 surveys 

with 

stakeholders
X X X Pending

D1 – Game 

Development 

Work Plan

Deliverable 

Development

Work Plan 

Document 

draft

Draft after 

surveys
X Pending

D1/A4 Alpha 

Test Results

Deliverable 

Development

Feedback 

forms 15/15 

min. score 4/5
X X X Pending

Knowledge Activity 2:

Project Management

Do you think there are needs in your organisation that can be benefited with 
the introduction of PM? If yes, where?

In what way do you think that PM in your organisation can benefit your cus-
tomers? 

Do you think the practices used by your organisation for project implementa-
tion/delivery have been effective? If not, why? 
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2.5. Human Resources (HR) Management
Establishing effective Human Resource Management practices is crucial for the 
survivability and efficiency of a business, as well as the stimulation of innovation. 
Effective HR Management increases teamwork, and therefore the transfer of 
knowledge within an organisation.

Strengthening teamwork, encouraging creativity and initiative are critical aspects in 
the achievement of Innovation. Naturally, the achievement of Innovation strongly 
depends on the competences of those tasked to come up with new ideas and carry 
out tasks and activities for the development of new/improved services and products.

2.5.1. Creativity and Innovation

Creativity will be presented in detail in the next module, but Creativity and Innovation 
are interlinked; the process of Innovation requires the generation and development 
of new/creative ideas and solutions (or outcomes) such as:

• New/improved products
• New/improved services
• New/improved processes and procedures

Creative people can naturally adapt to challenges and have the drive to come up 
with new ideas and explore their development and application, hence they are the 
perfect candidates to take on Innovation Project tasks.

Creativity Measurement and Indicators

To determine ‘how creative a product or service is’, we can look at it through the 
following dimensions [Coprey et al. 2011]:

1. Novelty; is the product/service original, disruptive, surprising?

2. Resolution; is the product/service valuable, useful, and comprehensive?

3. Elaboration and Synthesis; is the product/service well-designed and 
well-crafted?

Furthermore, we can use the following criteria in order to qualitatively measure 
Creativity:

1. Relevance and Effectiveness – ‘How well do we know existing facts, current 
market status/problems/gaps/opportunities?’

• Correctness; does the product/service use acceptable techniques based on 
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existing knowledge?
• Performance; does the product/service do what it’s supposed to do?
• Appropriateness; does the product/service fit within the space between set 

goals and parameters of its use?
• Operability; is the product/service user-friendly?
• Durability; is the product/service reasonably reliable?

2. Novelty – ‘How well did we define the problem based on existing knowledge 
and how well did we apply new knowledge in order to solve it?’

• Diagnosis; does the new product/service draw attention to existing problems 
in current solutions?

• Prescription; does the new product/service show current problems can be 
solved?

• Prognosis; does the new product/service allow for mitigation of future prob-
lems?

• Replication; is the new product/service innovative but based on existing 
knowledge?

• Combination; does the new product/service combine elements of existing 
solutions?

• Incrementation; does the new product/service lead to increased knowledge in 
its respective field/market?

• Redirection; does the new product/service create new opportunities for fur-
ther learning in its respective field/market?

• Reconstruction; does the new product/service showcase the usefulness of 
previous solutions?

• Reinitiation; does the new product/service indicate a new approach to solving 
a problem?

• Redefinition; can the new product/service be applied in different ways? (more 
than one use)

• Generation; does the new product/service have the potential to lead to fur-
ther developments?

3. Elegance – ‘How well-designed and well-crafted is the new product/service?’

• Recognition; does the new product/service make sense at first glance?
• Convincingness; does the new product/service appear to be skillfully execut-

ed?
• Pleasingness; does the new product/service appear to be well-done?
• Completeness; is the new product/service well-rounded?
• Gracefulness; is the new product/service well-designed?
• Harmoniousness; do the elements of the new product/service fit well togeth-

er? (does it make sense?)
• Sustainability; is the new product/service environmentally friendly?
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4. Genesis – ‘Does the new product/service enable us to carry out future work 
and make further developments?’

•	 Foundationality; does the new product/service form a basis for further 
work?

•	 Transferability; does the new product/service generate new ideas for 
solving unrelated problems?

•	 Germinality; does the new product/service suggest new ways of looking 
at existing problems?

•	 Seminality; does the new product/service indicate previously unnoticed 
problems?

•	 Vision; does the new product/service suggest new ways of looking at 
other solutions?

•	 Pathfinding; does the new product/service open up opportunities to 
develop new concepts?

Knowledge Activity 3:

Do you think your product/service is achieving the main objectives that your 
organisation is aiming for? 

What improvements do you think could be applied to your product/service (if 
any) and why?  

Do you think your product/service can open up opportunities to develop new 
concepts?

2.5.2. HR Practices and Innovation

More efficient Innovation Teams can be assembled by considering the following 
points and implementing certain practices:
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1. Appealing to the intrinsic motivation of staff who are involved in Innovation 
Projects; staff involved in Innovation projects need to find their involvement 
personally rewarding primarily. Carefully selecting/assigning staff to work on 
particular projects based on their interests and of course, their experience, 
can achieve this. 

2. Provision of monetary incentives when appropriate but never solely rely on 
them; financial incentives may motivate – for example - staff to get involved 
in Innovation Projects on top of their normal day-to-day work, however they 
must be offered with care and attention. Financial incentives must be offered 
to each project team member fairly and in accordance to their performance/
quality targets. They should never replace the intrinsic motivation of staff.

3. Using innovation staff assessment of performance system; Performance 
Assessment Systems should be used with the aim to identify deficiencies in 
staff competences or Innovation project implementation and fill the gaps. 
Some KPIs that can be monitored through a Performance Assessment System 
are:

•	 Number of projects submitted by Innovation Project teams
•	 Number of Innovation Projects approved and funded
•	 Number of employees trained in Project Management and Innovation 

Management Practice within an organisation
•	 The overall satisfaction levels of staff involved in Innovation Projects
•	 Individual communication quality among team members and coordination 

efficiency

4. Tolerate early failure; especially in cases where an organisation is taking its 
first steps into Innovation Management and Innovation Projects, failure rate 
is expected to be higher than usual. It is important to acknowledge this fact 
and tolerate early failure. According to the CEN/Ts 16555-3:2015, it is worth 
supporting the creation of an environment where risks and uncertainties 
are the norm and failures are accepted, because it can be a base for rapid 
learning. As the Project Management experience of staff increases, so will 
their success rate and of course, this may take some time. Hiring or assigning 
an experienced Project Manager to lead a team is a good way to minimise 
failure and accelerate the learning process of new staff.

5. Reward long-term success
6. 
7. Cultivation of a transformational mindset among the organisation 

leadership; leaders/managers in the organisation should be focused on long-
term goals and have a common vision. A transformational mindset among 
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leading members of an organisation can boost creativity, innovation and staff 
motivation.

8. Incorporate Creativity and Team-building activities in the organisation 
agenda; Creativity and Team-building exercises are focused on building 
skills related to problem-solving, idea formulation, conceptualization, 
communication and innovation.

9. Involve diverse staff groups in innovation projects; working on a project is 
an organically interactive process where staff members discuss, share ideas, 
carry out reviews, brainstorm, change and develop ideas and products. Diverse 
project teams with staff who can contribute to the project from different 
perspectives may increase the efficiency of project implementation. However, 
it is advised that in all cases, project teams should be assembled carefully to 
avoid miscommunication and conflicts.
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“Creativity is intelligence having fun.”  
Albert Einstein
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Module 3: Creativity and Idea Management 

Creativity as a concept is often much misunderstood. It is often believed to be 
a trait that only some people are born with. To a certain extent it is true that 
it comes more naturally to some personality types, but creativity like anything 
else is a skill or a competency which can be learnt and/or grown and developed. 
Without the ideas generated by creative thinking, there would be no innovation 
and enterprises would see their businesses suffer.
Change is ironically one of the few constants that we can expect to encounter. 
Systems change, customer needs change and societies change. Without new, 
creative ideas, how can businesses possibly respond to those changes? Perhaps 
they can copy others, but they will never be market leaders and what works for 
one company, doesn’t necessarily work for another. This module explores:

• the basic principles and types of creativity
• the relationship between Creativity and Innovation
• the barriers to creative thinking which individuals and organizations 
  create and how they can be overcome or avoided
•  idea management during the creative process.

Learning objectives:

• to know and be able to explain what creativity is, and is not, especially in 
relation to Innovation

• to know and recognise the barriers to creative thinking and have learned 
techniques for overcoming them

• to be able to recognise and understand the different types of creative think-
ing

• to know activities that can stimulate each type of thinking and ideation
• to effectively manage ideas during the creative process
• to recognise the critical role of managing creativity at both individual and 

organizational level
• to be able to apply the concepts and tools for creativity management
• to know the critical role of managing the creativity process 
• to know what organizations can do to encourage creativity

Competences:

• communication (effectively about creativity in a way that will encourage  
participants and their teams to believe in their ability to think creatively)

• using or running a variety of proven methods that stimulate creativity
• management (of the creative thinking process more effectively)
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3. Creativity
Artistic people design or create art. Creativity is different and everyone has or 
can develop the ability to think creatively.

3.1. Definition and basic principles
As a point of clarification, Creativity and Innovation are separate entities.“ 
… innovation is not creativity. Creativity is about coming up with the big idea. 
Innovation is about executing the idea — converting the idea into a successful 
business.” Vijay Govindarajan HBR 2010. The author goes on to say that ‘We like 
to think of an organization’s capacity for innovation as creativity multiplied by 
execution.’
What this means is that creativity is only an idea or ideas until the effort is 
put in to execute them.  According to the renowned inventor Thomas Edison, 
 “Innovation is 1% inspiration and 99% perspiration.”
It is the combination of the 1% and the 99% that brings us innovation. Creativity 
is ‘safe’ as there is little risk attached to ideas other than possibly denting one’s 
image at work. Whereas innovation runs risks in terms of efficacy, popularity and 
impact on the bottom line. Furthermore, it faces the challenge of obtaining the 
resources and long-term commitment of the organization to do something and 
devote resources to something that they don’t normally do.
Creativity is more abstract and practically immeasurable. Ideas can be counted, 
but their creative quality cannot. Without creativity and persistence in execution 
there will be no innovation.
Having clarified the differences, we can define Creativity as:
“The process of generating new ideas from original thinking or a phenomenon 
whereby something somehow new and valuable or useful is conceived.”
The ideas can be about things that are tangible (such as products) or those that 
are intangible (such as processes or interactions).

The value of an idea depends on many things such as:
• the cultural environment
•  traditions & customs
•  social environment
•  knowledge & available information 
• timelines

While the first four may seem more obvious, the timeliness of a creative idea 
should not be ignored. Consider, for example the helicopters that Leonardo da 
Vinci drew centuries before an engine existed that could make them fly.
Whether or not a team or an organization has the budget, or is ready to 
 implement a creative idea also factor into timeliness.
Just as people differ in relation to how readily they embrace change, so they 
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differ not only in their level of creativity, but also in the manner in which they 
express their creativity.
Creative thinking relies on numerous principles being observed. Among the most 
important are:

• refrainment from assuming or judging
• the ability to look at things anew and from a different perspective
• comfort with ambiguity
• the belief that things can be better
• enjoyment of the unfamiliar

This section helps learners understand the significance of adhering to the  
principles and discusses ways in which this can be done and briefly mentions 
the helpful processes and tools available, which will be explored in detail in later 
sections.

3.2. Two Types of Creative Ideas
There are two kinds of creative ideas – as opposed to the multiple types of  
creative thinking.

1. Ideas which are developed as a solution in response to a need which has 
been determined through observation or investigation

2. Ideas which create a solution, the need for which is not clear and which 
await the ‘click factor’.

The first type of idea is straightforward and commonly practiced. The following 
example may make the second clearer.

Post-it notes were originally considered a failure as 3M was looking for a strong, 
tough adhesive at the time. So, their ‘timeliness’ was also off. Dr Spencer Silver 
had accidentally discovered an adhesive that stuck lightly to surfaces and didn’t 
bond tightly to them but, at the time, the company was not interested.

Despite Silver’s persistence in promoting his discovery, it was some years before 
another colleague found that the little sticky notes did a better job in marking his 
singing book pages than little pieces of paper that kept falling out. That was the 
‘click factor’. The product was tested, launched and instantly became popular. It 
just needed someone to recognize its potential.

Silver apparently said that like many ground-breaking innovations, theirs was a 
product nobody thought they needed until they did. The same could be said of 
many of the technological inventions that are now considered an essential part 
of everyday life, but were not for previous generations.
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Knowledge Activity 1: 
 Two Types of Creative Ideas: Own Case Examples

Consider the 2 types of creative ideas and briefly list examples of your own or 
your organisation.
Type of Creative Ideas Developed By Me Developed By My 

Organisation

1.	 Ideas which are 
developed as a 
solution in response 
to a need which has 
been determined 
through observation 
or investigation

2.	  Ideas which create 
a solution, the need 
for which is not  clear 
and which await the 
right timing or ‘click 
factor’.

 3.3. The Importance Of Creativity In Businesses
Creativity is arguably very important in both private and business life.

3.3.1. Creating the Right Environment

Striking progress has been made in the field of AI, but still robots cannot com-
pete with humans in terms of creative thinking. In order for people to think  
creatively and generate innovative ideas, businesses must offer an environment 
where creative talent is nurtured and can flourish.
People feel free to be creative in environments that are inclusive, ready to try out 
new ideas and based on trust. They need to feel safe to come up with ideas that 
may seem crazy at first glance or to test out ideas that don’t work with no fear of 
criticism or ridicule when a ‘mistake’ is made.
The freedom to be creative in the business world also helps boost productivity 
and personal growth as people feel motivated to step outside the limits. This 
topic looks at ways to achieve this and things to avoid.
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3.3.2. Ways in which organisations can create an environment that promotes 
Creative Thinking.

• As we already mentioned in the module 2, do not tolerate a culture where 
‘failure’ is feared and punished in some way, because it can easily reduce 
creativity, courage, and the number of new ideas being born. Rather  
create a culture where ‘mistakes’ are embraced as a learning opportunity.

• Respond enthusiastically to all ideas and never let anyone feel they are 
not part of the creative team. Everyone in the organization is creative, 
regardless or even because of their role.

• Foster a culture of Growth Mindset.

• Encourage alternative ways of working/doing things. 

• Apart from simple idea collecting techniques like suggestion boxes,  
larger organizations can benefit from idea management software.

• Run cross-functional meetings and involve people from all levels of the 
organization, especially those close to the issue. 

• Involve customers in the thinking process.

• Look at other organizations outside your industry which you think do 
something well.

• Emphasize the importance of creative thinking to ensure that all staff 
know that management wants to hear their ideas. 

• Regularly set aside time for creative thinking sessions and wherever pos-
sible, run them in a special, relaxed room or go outside the everyday work 
situation.

• Train staff in innovative techniques/creative problem-solving skills/
mind-mapping/ lateral thinking.
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Knowledge Activity 2: 
Evaluate how well you, and your organisation as a whole, are doing on creating 
an environment that promotes Creative Thinking.  
*We strongly encourage you to verify your answers with other members of the  organisation.

-	 Read the statements below, paying particular attention to the words in bold.
-	 Choose your answer from ‘not really’, ‘sometimes’, ‘very often’.  
-	 As you select your answer, briefly note down evidence which supports your choice. 
-	 If you answer either  ’not really’ or ’sometimes’,  mark it as an area to work on and note any 

ideas you may have.

Action or Attitude Statement By me By my organisation Area to  work 
on

A culture where ‘mistakes’ are 
embraced as a learning opportunity 
and failure is not feared is strongly 
promoted.

All ideas are welcome from every 
individual regardless of their role 
and position.

A Growth Mindset culture is strongly 
encouraged.

Alternative ways of working/doing 
things are definitely encouraged.

There are idea collecting techniques 
(like suggestion boxes) or idea 
management software  are in full 
use.

Cross-functional meetings which 
involve people from all levels of the 
organization, especially those close to 
the issue are regularly held.

There is learning from organizations 
outside your industry which you think 
do something well. 
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The importance of creative 
thinking is clearly emphasized 
and all staff know that 
management wants to hear their 
ideas. 

Creative thinking sessions 
are regularly held in relaxed 
environments.

Staff are trained in innovative 
techniques/creative problem-
solving skills/mind-mapping/ 
lateral thinking.

 3.4. Types of Creative Thinking
There are many ways of categorising the different ways of thinking creatively. 
Learners will be introduced to 5 basic ones. All are valid, some may be more valid 
at different stages of the creative process or when dealing with specific issues. 
The main goal in thinking about the types of creative thinking is to understand 
that different activities and approaches are required to produce ideas in each.

Divergent 
thinking

Lateral 
thinking

Aesthetic 
thinking

Systems 
thinking

Inspirational 
Thinking

The process of 
generating as 
many solutions 
or options as 
possible. (E.g.: 
through brain-
storming.)

The process of 
breaking away 
from estab-
lished connec-
tions and order 
and thinking 
‘out of the box’ 
and exploring 
the least like-
ly path. (E.g.: 
Combining 
completely ran-
dom things or 
denying facts 
with ‘What if’ 
type questions.)

Producing 
things which 
are harmonious 
and pleasing to 
the eye. Usually 
combined with 
other ways of 
thinking.

The ability to 
perceive links 
and how things 
are interrelat-
ed and also to 
understand 
the impact of 
a change in 
one area of the 
whole.

Inspirational 
thinking is often 
referred to as a 
‘light bulb mo-
ment’, Such as the 
one Archimedes 
experienced in 
the bath. It often 
happens in states 
of relaxation or 
in dreams, but is 
associated with 
strong bursts of 
clarity.
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Knowledge Activity 3: 
Read the questions below and identify the Type of Creative Thinking i.e. is it an 
example of  Divergent (D), Lateral (L), Aesthetic (A), Systems (S) or Inspirational  
(I) Thinking? In the column on the right, identify examples from your business 
world. Mark with a * any kinds of thinking you, your team or organisation could 
use more. 

Question D, L, A, S, or 
I, Type of 
Thinking

My Examples

1. Instead of ‘analysis’, which is a focus 
on individual components, what kinds 
of thinking places importance on the 
relationships between components and 
how they function as a whole?

2. The recent Covid pandemic made many 
corporate organisations realise that 
company values need to be more than 
words on their site and they needed to 
clearly act in line with them. What kind 
of thinking was this?

3. Look at this riddle. „A woman had two 
sons who were born on the same hour 
of the same day of the same year. But 
they were not twins. How can this be 
true? ’’ What kind of thinking do you 
need to find the answer?

4. When you pose questions like:

What are the alternatives to materials, 
processes, methods you’re already 
using/doing?

or Can you put a material, process, 
method to another use?

 What kind of thinking are you 
encouraging?

(adapted from the S.C.A.M.P.E.R  technique)
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5.  If a manager improves workspaces 
by opening up as much natural light 
as possible, adding living plants and 
creating cozy places for people to work 
, what kind of creative thinking are they 
showing?

Answers can be found at the end of the module.

3.5. Creativity Management
As mentioned in the introduction of this module, everybody can be creative and 
think creatively. Unfortunately, not everyone wants to be.

3.5.1. Overcoming Barriers to Creativity

Too often in businesses good or even great ideas are killed off before they are 
given a chance. It is common in today’s business meetings to see someone  
assume the role of the devil’s advocate very early on when a problem or  
ineffective aspect of work is raised or when new ideas. This not only kills off 
new ideas or any hope of change, but it can also be a major demotivational  
factor which discourages people from raising issues or suggesting changes again.  
People feel frustrated and even betrayed when ideas are not even explored  
before being shot down and sooner or later they will give up.

3.5.2. Understanding Motivation

The key to a creative environment is unlocking the potential for individuals, teams 
and organisations to be motivated to offer their creative best. Understanding 
what motivates people is a good place to begin.

Drs. Ryan and Deci completed research on motivational factors and first pub-
lished their findings in 1985 in various articles and books with the title of ‘Self-De-
termination Theory’.

Self-determination allows people to feel that they have control over their choices 
and lives. It also has an impact on motivation—people feel more motivated to 
take action when they feel that what they do will have an effect on the outcome.
The core of their findings is that there are two kinds of needs that can motivate 
when fulfilled:

• Extrinsic

• Intrinsic
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Extrinsic motivators can be:

• bonuses

• pay rises

• pizza days

• gifts 

• public recognition

• rewards in general of any kind 

• also, avoidance of negative consequences. 

Extrinsic motivation means that people carry out tasks that they don’t really like 
mainly for the reward or to avoid punishments. Research shows that rewards, 
while pleasant and appreciated, do not maintain motivation at a high level for 
long. However, they can also act as a de-motivator if they were expected, but not 
achieved.

Intrinsic motivation, on the other hand, comes from the meeting of three basic 
human needs.

These are:

Autonomy: People need to feel that they have control over their work,  
behaviours and goals (within the confines of their organization and role).

Relatedness:  Individuals need to feel that they belong in an organisation and 
that they are attached to others in teams and so on. Altruistic behaviours (doing 
something for the good of others) are associated with this need.

Competence:  People need to feel that their colleagues and organization  
believe they are worth investing in. That they have the potential to grow. When  
people feel that they have the skills needed for success, they are more likely to be  
motivated to take actions that will help them grow and achieve their goals.

These three basic needs are shared by all humans, but to differing degrees. 
So, while one person may have a strong need for autonomy, another may not 
and have a strong need for relatedness. The challenge for any team leader or  
manager is to know each individual’s strongest needs.
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One of the easiest ways to achieve that is to simply ask people questions such as:

• What kind of tasks do you like working on? What would you like to work 
on?

• What would you like to do more of? Less of?

• How do you prefer to work?

• How important is it to you to have some control over what you do?

• How do you feel about working in teams?

N.B. If people trust enough to share, then it is a manager’s responsibility to 
really listen, ask more questions and respectfully, provide insight into what is  
realistically achievable and what opportunities exist for training and  
development, for example.

Knowledge Activity 4: 
 Intrinsic motivation: Own Case Examples

Consider the 3 sources of intrinsic motivation and  how much each one 
influences you and your team members. (N.B. It’s o.k. not to know about your 
team members, not such a great idea not to find out! You could use questions like 
the ones above.
Source of Intrinsic 
Motivation

How much does this need 
affect me? How does that 
show? What can I do to better 
meet my need?

In which team members is 
this need strong? How does 
that show? What can I do to 
better meet their needs?

1.	 Autonomy

2.	 Relatedness

3.	 Competence
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3.5.3. The Barriers to Creativity

Despite a good understanding of motivational factors, and in particular, those 
of an individual, barriers may exist that interfere with a person or a team’s  
willingness or ability to think creatively. This section of the module examines the 
mental and emotional barriers a person may have that block their creativity.

Barriers may arise due to:
• misconceptions
• biases
• mindsets
• assumptions
• emotions
• lack of motivation

Feelings associated with a previous negative experience or fear of consequences 
can interfere with a person’s ability to recognize an issue that needs to be solved, 
to consider it with an open mind and to believe that a solution is indeed possible.

Although a lack of motivation could be triggered by any of the previous points, 
its significance warrants separate consideration.

Participants will engage in a series of fun activities that require out-of–the 
box thinking before examining how they approached finding the solutions.  
Learners will also review the characteristics of creative thinkers and complete a  
self-evaluation sheet to help them understand where they are strong and where 
they can improve in terms of the characteristics.

These characteristics include:
• Openness to experience.
• Curiosity and persistence.
• Thinking outside the box.
• Thinking inside the box i.e. thinking creatively within given boundaries and 

limitations, either because they are real, or as a spur to creative thinking.
• Observance, not being subject to group standards, flexibility and originality. 
• Seeing things differently. 
• Willingness to accept risks.
• Not afraid of failure.

The program will present them with tips and techniques for developing their 
creativity, which they will apply to their own situations in a practice activity. They 
will develop an action plan for enhancing their skill level.
Without motivation, individuals and companies do not move forward in  
exploring ideas. When there is motivation, curiosity follows. Curiosity about how 
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things could be done differently or better, what could be started or stopped. With 
curiosity, though comes fear. Fear of failure and the ridicule, criticism or lack of 
promotion that comes with it. This is one of the main barriers that manager must 
address, if creative thinking is to flourish.

3.5.4. Processes and Tools to Facilitate Individual or Team Creativity

One fallacy about creative thinking is that it should be ‘free’, ‘inspired’ or ‘natural’ 
and not follow a set process. While this may occasionally be true, the majori-
ty of individuals and teams looking to develop creative ideas can often benefit  
enormously from the structure and focus offered by the processes or ‘tools’  
examined in this part of the workshop.

In this section, participants will learn about method which can help generate 
creative ideas and how to use them effectively.

3.5.4.1. Reframing

People and businesses tend to perceive things in a certain way and are often 
unable to see things from a different perspective. The technique of ‘reframing’ 
allows individuals and teams to consider what limiting frames they may have 
adopted and to explore how re-framing in different ways and with different  
contexts can enable them to move forward in discussions and on topics where 
they would normally feel blocked.

3.5.4.2. Brainstorming

Although a well-known technique, brainstorming remains one of the most  
effective ways of generating multiple ideas, when done properly. Learners will 
consider guidelines and tips for effective brainstorming and capturing ideas – 
both in real time and virtually.

3.5.4.3. The 6 Thinking Hats: Adding ‘discipline’ to the creative process

Edward de Bono’s ‘6 Thinking Hats’ process involves 6 different ways of  
thinking which are consciously adopted or avoided in an effort to free thinking from  
limitations.
Each of the 6 hats is a different colour and is linked to a certain way of looking 
at the topic in hand and the specific nature of the ideas required.  Although the 
hats are symbolic, many teams find it useful to have actual hats present during 
meetings. The “hats” allow for organized and effective group thinking and avoid 
premature negative comments and dismissal of ideas.
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The six hats are:
•	  The white hat:The white hat: This is the objective hat, which focuses on   facts and logic. 

It acquires data and uses data to support or disprove arguments.

•	 The red hat: This is the intuitive, focusing on emotion, instinct and gut 
feeling.

•	 The black hat: This is the cautious hat, used to predict negative outcomes 
and look for risks and potential failings.

•	 The yellow hat: This is the optimistic hat, used to look for positive outcomes.

•	 The green hat: This is the creative hat, where ideas are abundant and 
criticism is avoided.

•	 The blue hat: This is the hat of control, used for the management and 
organization of the meeting. The challenge for the individual in the role 
of this hat is to ensure that individuals or teams use the right approach at 
each stage of the process. Recommended sequences of hats have been 
developed for various common business situations and processes, which will 
be shared and practiced with learners.

The entire group can follow a hat sequence, or different groups can look at a topic 
from the perspective of a particular hat.

3.5.4.4.Mindmapping

A mind map is an excellent way of gathering ideas that may appear in an un-
structured way. Brains like the curved lines and ‘chunking’ of information that 
mindmaps offer.
Some guidelines for using mind maps are:

• Use colour
• Used curve, not straight lines
• Use a big sheet of paper
• Start in the middle of the page
• Don’t judge
• Look at connectivity
• Use very few words
• Use pictures or little drawings wherever possible – brains find them stimulat-

ing. There is some truth in the saying that ‘a picture paints a thousand words’
• Use mind maps for any subject or topic
• Answer questions before a change such as:

-What is the change? 

-Who does it impact on (everyone, only people who use the product or 
service)? 
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-What are the wider implications of the change (who may be indirectly 
affected)? 

And after implementation: 

-What have the implications been?

-Who has benefitted from the change and why?

-Who has lost out from the change and why?

3.5.4.5. Design Thinking

Is a 5-step process to challenge assumptions and to redefine problems so that 
we can identify alternative strategies and solutions that might not be instantly 
apparent with our initial level of awareness and understanding. It provides a 
solution-based approach to solving problems.
It is a way of thinking and working as well as a collection of hands-on methods. 
Design thinking is useful in tackling problems that are ill-defined or unknown, 
by re-framing the problem in human-centric ways, creating many ideas in brain-
storming sessions, and adopting a hands-on approach in prototyping and test-
ing.
Design thinking combines both creative thinking and idea management as it in-
volves sketching, prototyping, testing, and trying out of the concepts and ideas 
which have been generated.

Step 1: Empathize

• This is about empathizing with the people who experience the problems that 
are to be solved.

• We observe, engage and empathize with people – customers or colleagues - 
to understand their experiences and motivations 

• It is critical that we set aside personal assumptions about the world in order 
to gain insight into users and their needs. 

• It is vital that we suspend judgement.

Step 2. Define

• During the Define stage, the information created and gathered during the 
Empathize stage is collated.

• Observations are analyzed and synthesized in order to define the core prob-
lems identified up to this point. 

• The problem should be defined as a problem statement in a human-centred 
manner.
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Step 3: Ideate

• This is the stage where ideas are generated. 
• Creative thinking is needed to identify new solutions to the problem state-

ment that has been created, and alternative ways of viewing the problem 
need to be examined.

• There are hundreds of Ideation techniques such as Brainstorm, Brain-
write, Worst Possible Idea, and SCAMPER (you can read more about some of 
them in the module 4). 

• The important factor is that judgement is suspended.
• The more ideas or problem solutions that are generated at this stage, the 

better.

TIP! The first five ideas generated are usually the obvious ones and not par-
ticularly creative. One tip is to ask for 5 ideas, discuss them and then ask for 5 
more. Discuss them and again 5 more, and even another 5. The discussion is an 
important part of the process. Asking for 20 ideas from the beginning will not 
bring the same results.s

Step 4: Prototype

• The team will now produce a number of cheap, scaled down versions of the 
product or idea so they can validate their ideas.

• By the end of this stage, our team will have a better idea of the constraints 
inherent to the product or idea created in the previous stage and the  
problems that are present.

Step 5: Test

This is the final stage of the 5 stage-model, but in an iterative process, the re-
sults generated during the testing phase are often used to redefine one or more 
problems and inform the understanding of the users, the conditions of use, 
how people think, behave, and feel, and to empathize. Therefore, returning to  
previous steps is to be encouraged and welcomed.
There is no such thing as failure – only opportunities to learn more and  
create better solutions. If an organization wants to create the right atmosphere to  
encourage creative thinking, it is of the utmost importance that they commit to 
and honour this concept.
You can read more about the design thinking in module 4.

 3.6. Creativity and Business Success
The speed with which the economy and markets change, favours companies that 
are flexible, adaptable and creative. In order to grow, businesses obviously need 
to attract new customers and retain others. To do this, they need to constantly 



81

Creativity and Idea Management MODULE 3

revise the quality of what they offer and introduce new things, whether in the 
form of products or services. This needs the creative thinking that can lead to 
innovation and build competitive advantage.
Creativity fuels big ideas, and having a creative mindset toward your business or 
the company for which you work, may make the difference between success and 
failure in volatile times.

3.7. Idea Management in Organizations
Idea management is a structured process of generating, capturing, discussing 
and refining, organizing, validating, evaluating and prioritizing valuable insights 
or creative thinking that would not emerge in everyday interactions or discus-
sions.
The nature of innovation and creative thinking has changed from being mainly 
about improving products to also embracing business processes, systems and 
identifying any other area of business life that could be improved or discontin-
ued. This extended role of using creative thinking in the workplace demands 
effective, user-friendly idea management systems.
While great ideas can suddenly occur at any time, the busyness and pressure of 
most contemporary work places mean that people often don’t have the time or 
head-space required for creative thoughts to occur.
The most innovative organizations ensure that they systematically set aside time 
for teams to allow their creativity to flourish. 

3.7.1. Understanding Creativity in an Organization

Creative thinking can, and should happen at and all levels of an organization. 
This section examines the scope of thought or the kind of topic that can be dealt 
with. These range from factors of the utmost importance that would impact 
the entire organisation to individual working environments and how they are  
perceived by the person affected. Creative organizations know that complacency 
can damage even the most successful of companies and that what works today may  
shortly be completely out of date or unnecessary. Consider the certainty with 
which manufactures of press-studs faced the future before Velcro was invented.

3.7.1.1. Innovation Cultures

Research has classified them into four basic types based on their characteris-
tics. They were labeled as Proactive, Strategic, Optimizers and Operational  
Innovators”.  Each type of innovations culture can be found in organizations, 
both at individual and team levels. The degree to which speed, vision, strategic 
thinking, implementation and focus on operations and systems varies between 
the cultures.
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When creative thinking or innovative goals are defined, managers can  
select the right group makeup for a given task. Each type enables a team or  
organization to use a different focus. In a production unit for example, it is logical that  
innovation will normally be brought about by the creative thinking of Operational 
Innovators, while a marketing department might naturally use a Proactive style. 
Cultures can also be used in combination or sequentially.
Participants will also be introduced to ‘The Innolytics’ tool which enables  
companies to better meet the challenges of volatile markets.
One challenge that is faced by organizations of all sizes is to create a  
social environment that fosters organizational creativity, which also entails  
organizational ability to enact on and utilize creative ideas. Learners will consider the  
challenges this may involve and gain ideas on how to overcome them.

3.8. The Idea Management Process
Although the process steps may seem fairly obvious, it is critical that they are 
appropriately implemented by the people or teams who are best suited to the 
competencies required during each step.

The Idea Management Process consists of the following stages:

1. Generate ideas 

2. Collect ideas 

3. Select and refine ideas

4. Validate and test ideas

5. Implement ideas

Without new sources of information, there is no expansion of organizational 
knowledge and no growth. However, without proper selection, validating and 
testing, ideas may be unworkable or unrealistic. Without the implementation 
phase, of course, an idea may never become reality.
As we all know, people are different, and their differences are valuable in the  
creativity process. In his book The Ten Faces of Innovation, Tom Kelley groups the 
different approaches in three main groups, the characteristics of which, naturally 
lend themselves to specific steps in the idea management process.

3.8.1. Generate Ideas & Collect Ideas

Numerous processes and tools for the generating and collecting of ideas have 
already been discussed on an individual level and tools available to larger  
organizations are discussed previously.
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The three learning personas best suited to generating ideas are the  
Anthropologist, the Experimenter and the Cross-Pollinator. Each contributes  
different skills. Anthropologists are easily able to re-frame problems and look at 
situations with empathy, intuition and unusually keen observation. Inspired by 
the unusual, they often have lists of creative ideas to implement and problems to 
solve. Experimenters focus on the process to ensure that ideas are tangible and 
solution focused. The Cross-Pollinator is the persona that sees links that others 
do not and open up ideas in new areas. They are usually open-minded.

These personas share curiosity and a strong desire to learn. They constantly gather new 
information and focus on the changes happening in the world outside the company and 
strive to prevent it from developing too much of an internal focus.

3.8.2. Select and Refine Ideas, Validate and Test Ideas

The next step in the process is to move ideas forward. This is where the  
Organizing Personas - the Hurdler, the Collaborator, and the Director excel. They 
bring their passion and refusal to accept defeat, recognizing at the same time 
that to see their ideas be implemented, they must compete for time, attention, 
and resources.
The optimistic outlook and perseverance of the Hurdler, enables them to  
confidently tackle the unknown and to handle any obstacles that may occur and 
create success. 

Many larger changes impact or involve multiple functions. The Collaborator 
is a true coach and team player and brings people together from different  
functions, enabling them to let go of classic silo boundaries and departmental  
competitiveness and meld into a highly functional multi-disciplinary team.

The Director persona has a big picture focus and a good understanding of the 
needs and mood of the organization and is able to identify strategic priorities, 
which naturally are more likely to receive budget. This persona inspires and  
empowers so that people are motivated to do their best. They have a strong 
drive for getting things done.

3.8.3. Implement Ideas

The last four roles are termed The Building Personas. The Experience  
Architect, the Set Designer, the Story Teller and the Caregiver bring an idea 
into existence and ensure it has the best possible human impact. As the 
name suggests, the Experience Architect ensures that whatever contact - or  
experience- people have with the organization is positive or exceeds expectations. 
Evolving workspaces so that they create the right environment to stimulate  
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inspiration and provide the harmony to support individual and team creativity, is 
the role of the Set Designer persona.

The Story Teller, on the other hand, uses their talented communication skills in 
any given medium to tell true stories that can embody and convey organizational 
values and inspire collaboration and action.

The ability to empathise with the person or people who will be affected either 
by the idea management process or the implemented idea is most pronounced 
in Caregivers, who are highly motivated to build relationships and create  
human-centered experiences.

Each persona has vital skills and gives valuable input for the different stages of 
the Idea Management Process. Companies may choose to have different teams 
for each step or combine the personas for a different approach, especially if the 
pool of employees is more restricted.

Recognizing the potential of staff members to contribute at each stage is an 
important step for any leader or manager. Equally important is to recognise if 
any of these personas are missing from a team and what impact that will have on 
the idea management process and to potentially consider the idea of involving 
someone from outside the team who can fulfil that role, whether a colleague, a 
customer or a professional.

3.9. Processes & Tools for Managing Organisational Creativity
All the processes or tools previously discussed can be used at team level  
within organizations. However, organizations call also access creative thinking 
on a much larger scale using the internet or specific software, either to involve 
all employees or their customers. 

3.9.1. Swarm intelligence

Swarm intelligence is also known as collective or herd intelligence and  
benefits from the knowledge, experience and insights to be found in large groups of  
people. Swarm Intelligence has three different kinds, which are:

• the collective intelligence of a swarm

• the individual intelligence of individuals within a swarm

• swarm creativity
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1. The collective intelligence of the swarm (also known as collective or group 
intelligence, or Wisdom of the Crowds). Groups have the ability to make 
better decisions collectively than an individual. One of the most often  
cited examples of this is the guessing of beans or sweets in a jar at  
country fetes. Individuals seldom get it right but by averaging the  
guesses, the answer is remarkably correct.

2. Swarm intelligence is used in business innovation, innovation  
management and open innovation. To be managed effectively, the use of 
software designed for the purpose is recommended.

3. The individual intelligence of individuals within a swarm is remarkable 
and important for solving tasks. The amount of individual expertise in a 
group means that there may always be someone who knows the answer. 
Quiz shows, for example, often allow a candidate to ask the audience and 
there is usually someone who can give the right answer from their life 
experience.

4. Swarm creativity is used for co-creation and innovation challenges in  
general. Usually, they are given a question that asks for creativity. For 
example: ‘How can we generate more business from the SME’s sector?’  
Using any of the tools described, the group will use its collective  
knowledge and experience to come up with ideas.

5. The power of swarm intelligence has gained significantly due to the  
internet. There are some software solutions that enable companies to  
collect information such as Innolytics® Idea Management Software and  
Innovation Management Software and  through standardized smart data 
formats.

3.9.2. Swarm Organisations

These are organisations that access, use and respect the swarm intelligence of 
employees and outsiders (customers, experts, service providers) in managing 
creative thinking around challenges and opportunities more efficiently.

A swarm organizational structure is often used to establish an innovation culture 
and so influence the innovation capability of a company.

3.9.2.1. Open Innovation

As you can read in the module 1, this process involves for example the customer 
(or any other expert) as an innovation partner, not because they have better  
ideas, but because they have different ideas and that’s what creative thinking 
aims to generate. ( See Best Practice 1 in the annex.)
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3.10. Aligning Company Strategy- Innovation Strategy and Ideation Strategy
For Ideas to lead to changes that improve or radically change an organisation in 
a better, meaningful way, they must be aligned with the strategy of the company. 
Otherwise, just as in the example of Post-its, they will be confined to a drawer or 
even worse, divert valuable resources and energy to changes that do not help 
the organisation achieve what it has set as its strategy for growth. Consequently, 
while it is important to give free rein to ideas in the Ideate stage, during the 
Validation phase of the creative process, it is crucial that ideas are tested against 
Company Strategy.

3.10.1.  What is impact?

Creative thinking generates ideas that will be evaluated tested and validated. 
When the have passed those stages, then the organization is ready to innovate 
the change. When something is changed, the impact needs to be assessed to see 
what it has affected and how. Although equally important in individual or small 
teams, impact is often more obvious on a small scale and harder to track and 
measure on a large scale.

Impact is about making a difference – whether positive or negative – or none!
The differences can be in:

• Employee or customer behaviours and attitudes 

• Improved systems and processes that are more user friendly and more 
efficient

• Boosting a culture of creative thinking and employee confidence in their 
abilities to be creative

• Boosting a culture of open-mindedness and lowering resistance to change

• Achieving strategic goals

3.10.2. . Measuring impact

In order to measure the impact of any changes you make, it is important that 
measurements take place before any change is implemented. If a process is  
being changed for example, it would be useful to measure the level of employee 
satisfaction, to gather common complaints they may have about it and also to 
track the time it takes people to carry out specific tasks so that the results can 
be compared after the change. Targeted changes can range from incremental 
improvements to products, systems or organizations or the launch of drastically 
different products, processes or organizational structure.
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N.B. This means that in the stage of idea evaluation and selection, the criteria for 
success must be identified. It is important to:

• predict who will be affected? (and who was actually affected after  
implementation)

• measure the same factors in the same way and compare results

Answers to Knowledge Activity 3:  1. S, 2. I, 3.L (she had triplets or quadruplets) 4.D, 
5. A



“We can’t solve problems by using the same kind 
of thinking we used when we created them.” 

Albert Einstein
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The content of module 4 is based on the methodology from general to specif-
ic. In the beginning. the participant acquires basic knowledge of general psy-
chology, understands the concept of thinking, types, and forms of thinking, and 
the concept of thought operation. In the next chapters, the participant acquires 
basic information about concepts, critical, design, and innovative thinking will 
understand the relationships between these concepts. In the second part of the 
module, various techniques and methods are discussed in such a way that they 
can be used to create various exercises. Moreover, the participant will gain de-
tailed theoretical and practical information about innovative thinking and the 
possibilities of practical use of knowledge in this area.

Learning objectives:

• to understand the main concepts of thinking so that they can be applied in 
practice

• to gain skills in using various techniques and methods to support innovative, 
design, and critical thinking

Competences:

• problem-solving
• critical thinking
• creativity
• managing/guiding (the process of innovation and design thinking)
• creating conditions (for the application of the results of this process) 

4.1. Innovation thinking, design thinking, critical thinking
At the beginning of the module let’s see the basic knowledge in the field of gen-
eral psychology regarding the concept of thinking, elements, and types of think-
ing, to understand the concept of thought operation.

4.1.1 Thinking - the basic concept

From a psychological point of view, thinking is a higher cognitive function of a 
person and as such builds on results of lower cognitive functions such as percep-
tion and representation.

Thinking focuses on revealing and realizing relationships and addictions (both 
internal and essential) between phenomena, thus allowing to know the essential 
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and general and reveal even new, often very complex properties of reality.
Thinking not only uses, but also in a special way influences all other psycholog-
ical processes (attention, memory, ideas, feelings) and is influenced by them, 
sometimes positively, but sometimes also negatively.

Elements of thought - ideas, terms, judgments, and opinions:

An idea is the simplest and starting point of thinking.

A term/concept is a verbal expression of the general and essential features 
of an object or phenomenon.

Judgment is defined as an understanding of the relationship between con-
cepts. We usually say or deny something in judgments.

Opinion/Conclusion expresses the relationship between two or more judg-
ments. Judgments on which statements are based are called premises; the 
deducted judgment is called a conclusion.

Knowledge Activity 1:

Try to mention an example when your idea became a concept and then it was 
formulated into a comprehensive opinion.

How do you promote your views to be accepted by management or the leader 
of the innovation team?

Try to remember a specific case from the past - was your opinion accepted?

If accepted, why do you think you have been able to push your idea?

If not accepted: where do you think you made a mistake? Would you 
proceed differently today? (eg: it was a failure on your part, in communi-
cation, or due to the timing of proposals, ignorance or unwillingness of 
management to cooperate, etc.?)
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INDIVIDUAL SPECIAL FEATURES OF THINKING

Independence of thinking is the art of finding new questions, new problems with-
out looking for and applying a ready-made solution to rely on other people’s 
thoughts, opinions, and lessons. One solves questions and problems creatively, 
seeks and finds new ways of solving; new facts and regularities, explanations, 
and theories.

Critical thinking is the ability not to be subject to the coercive influence of other 
people’s thoughts and opinions, but to evaluate them strictly and correctly, to 
see the positive and negative aspects in them. However, the criticality of think-
ing does not only manifest itself to strangers but also one’s own opinions and 
thoughts.

The flexibility of thinking lies in the ability to change the plan, the way we solve 
the tasks, which we set at the beginning of the solution in case this plan is not 
good.
The opposite is a non-reactive, dogmatic nature of thinking, which does not re-
flect the dynamics of real life, does not correspond to the changing requirements 
that life imposes.

The cleverness of thinking is the ability to make decisions in a short time be-
cause even the slightest hesitation can have negative consequences.
The depth of thinking is characterized by the degree of ability to penetrate the 
essence of the question, directly into the core of the matter, to examine the prob-
lem from all sides, to understand the phenomenon in the diversity of its relation-
ships and contexts.

Consistency of thinking expresses the ability of a person to maintain a logical 
order when examining a problem, not to deviate from the solution. Consistent 
thinking is strictly logical thinking.

The above-mentioned and other qualities of thinking are closely connected and 
form the essence of thinking, which is manifested in a person by the ability to 
express the essentials and at the same time to make new generalizations inde-
pendently.
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Knowledge Activity 2:

Have you experienced a situation where a young school graduate, or an in-
tern, came up with a proposal and came across the dogmatic and inflexible 
thinking of their superiors?

If so - how did you behave?

If not, how would you proceed?

Reflection: It often happens that those who are very inexperienced in practice 
bring opinions and ideas. These may be too flexible or innovative but they 
just need to be heard and directed.

Do you think that the opportunity to penetrate the depths of the problem when 
applying a new idea will save your company money or time? Is it always so?

Reflection: In practice, it often happens that, paradoxically, many ideas, 
even ingenious ones (eg. related to process management or new prod-
ucts), complicate the situation. There is an in-depth analysis, timely and 
financially expensive, many experts are consulted, various information 
is collected, etc. and the result is a finding that the innovation is not ap-
propriate at all because it is unusable in practice. Whether for financial 
reasons or the effects of it are very low compared to the costs of its im-
plementation.

4.2. Types of thinking
We can divide thinking into different types depending on the aspects from which 
we analyze it.
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4.2.1. According to the degree of abstractness of the material, meaning the nature 
of the activity in which the thinking is applied, we recognize:

SPECIFIC (ILLUSTRATIVE) THINKING, which is about understanding the relation-
ships between objects that are given in the perceptual field of the thinker. This 
thinking mainly deals with illustrative material, ideas, and specific concepts and 
is applied especially in the practical activities of a person. It is based on unique 
facts from experience.

ABSTRACT (CONCEPTUAL) THINKING, unlike specific thinking, which is a simple 
form also occurs in animals, is specific only to people. It takes place at the level 
of concepts, which are usually represented in a verbal form and are the prod-
uct of higher forms of generalization and abstraction. They reflect the essential 
properties of objects and phenomena. It is actually about understanding the 
relationships between objects and phenomena that are not immediately given.

4.2.2. According to the direction of thinking, we recognize:

CONVERGENT THINKING is applied in tasks that have only one right solution. 
In this thinking, the work of thought goes to the only goal of finding a solution. 
Thought operations are aimed at noticing the specific features of the task and 
searching for a suitable rule (algorithm), the application of which would solve the 
task. Conventional intelligence tests determine the level of convergent thinking.
DIVERGENT THINKING is applied to tasks that can have several solutions or 
even more possible solutions. The thinker searches for all possible solutions or 
procedures and selects the most suitable ones. In this type of thinking, flexible 
creation and testing of hypotheses are used to assess the correctness of one 
or another solution, anticipation of contexts affecting the suitability of one or 
another solution.

Example of divergent thinking from practice:
If a process, such as the injection of plastics from a biodegradable material 
is to be improved so that a quality product is produced, it must be declared 
as a competition done in a way that the product meets the best conditions 
at the end of production.
Many ideas can enter here - e.g. solutions setting up the machine, or how 
to proceed when examining the biodegradable material concerning the pa-
rameters of setting up the machine, how to solve the environment (dust), 
etc.

This way of thinking corresponds to divergent thinking = there are several ways 
and combinations to achieve the desired success.
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Example of convergent thinking from practice:
If we talk about a convergent solution, we say that only one is correct - e.g. we 
are looking for the optimal solution at the lowest cost. This is a typical example of 
custom products, i.e. if it is desired to produce the highest quality product, but at 
the lowest price. The first product is a prototype and a production solution is sub-
sequently proposed. Some technologies require high costs, some lower, so only 
one solution is right - it saves costs but maintains the quality of the final product.
There are not many solutions, because if several variables enter in the final ef-
fect, they must be set to achieve the optimal effect.

4.3. Mental operations – thinking
The essence of thinking is the performance of thought processes, which we call 
thought operations.

ANALYSIS is the thought division of the whole into parts, the separation of indi-
vidual pages (properties, relationships) of objects and phenomena of reality, or 
with the identification and determination of the relationship between the ele-
ments and the analyzed whole.

SYNTHESIS is the unification of ideas, the joining of set-aside parts, properties, 
or relationships of objects and phenomena of reality into a single and meaning-
ful whole.

COMPARISON is a thought operation that determines the similarity and differ-
ence between several objects or phenomena. The subject may be similar in one 
way, but different in another. Therefore, when communicating, it is necessary to 
specify the aspect from which the comparison is made.

ABSTRACTION is a thought operation by which we single out the essential prop-
erties of objects and phenomena and neglect other, insignificant, individuals.
GENERALIZATION is the thought determination and connection of common 
properties of individual objects and phenomena of a certain group, class, de-
termination of common laws that apply to objects and phenomena of a certain 
group, class.

CONCRETIZATION is looking away from the general features or properties of 
phenomena and concentrating on what is concrete, illustrative, and perceptible 
with the help of sensory organs.
SPECIFICATION is a thought operation in which ideas or evaluations are formed 
concerning an individual phenomenon (event) as different from all related or 
similar phenomena (events).
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Examples from practice - COMPARISON (Benchmarking):

Most often used mental operation in practice for its usability. If we are de-
veloping a new product with a utility characteristic for the consumer, we are 
comparing it with previously used, well-established products. These can be 
common technological products, such as a vacuum cleaner (the new one has 
lower consumption, is lighter, cheaper, more compact); a telephone (reducing 
the device from the original size due to practicality, later enlarging due to the 
screen), etc. The basis is comparison - comparing old and new products and 
thus improving products and services. In practice, this means that it is not 
necessary to invent a completely new product, but one that addresses the 
needs of users. This approach is also considered an innovation.

Examples from practice - GENERALIZATION (generalization):

When testing products, for example from biodegradable plastics, repeated 
testing was performed on machines focused on plastic injection or blowing 
technology. All tests were written and verified, and on this basis, the proce-
dures were implemented to be followed in the production of products. This 
generalized the correct procedures - e.g. machine settings, temperature, or 
pressure for this type of material. The companies that took part in the testing 
also gained specific know-how in the given area.

4.4.  Defining the concepts of innovative thinking, design thinking, critical 
thinking, and creative thinking
No matter what industry you work in, building your creative, critical, and de-
sign thinking skills will improve your ability to solve complex problems in your 
organization. The tools presented in this material are used by executives in busi-
ness, government, healthcare, the arts, technology, and more. Equip yourself to 
grow your career. Change your mindset to change the way you lead people.

The process of creative, critical, and design thinking includes systematic process-
es focused on the person:

• Identify and frame issues
• Look for different angles of view
• Identify alternative explanations
• Create and test ideas
• Perform activities that bring value to others and promote positive results and 
opportunities.
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Creative Thinking is a way of looking at problems or situations from a fresh 
perspective that suggests unorthodox solutions. Creative thinking can be stimu-
lated both by an unstructured process such as brainstorming and by a structured 
process such as lateral thinking.

Critical thinking refers to a purposeful, self-regulatory judgment or conclusion 
that results in the interpretation, analysis, evaluation, and conclusion of a con-
clusion, as well as an explanation of the evidence, methodological, or contextual 
considerations on which that judgment or conclusion is based.

Design thinking refers to creative strategies that can be used to assess prob-
lems, with the means to help them solve them, more broadly than in professional 
design practice, and has been applied to both business and social problems.

4.4. Critical thinking
The most important feature of critical thinking is the effort to understand any 
information in the broadest possible context. The critical person has the mind 
trained to look beneath the surface in any statement, argument, study, or article.

It examines the motives and qualifications of the authors, the logical coherence 
of the presented statements, the credibility of the evidence used, honesty in in-
ferring consequences, or fidelity to scientific methodology. It understands that 
one thing can be viewed from different angles, and instead of choosing one par-
ticular and rejecting the others, it tries to understand more than one. Critical 
thinking is also a constant effort to improve one’s sense of accuracy in expres-
sion. The result of this effort is a structured, consistent, and logical expression. A 
critical person does not just examine the thinking of others and information from 
the world around him. He also systematically and carefully examines his motives, 
thought processes, and the emergence of his own opinions and decisions. And 
based on this observation, he then adjusts his communication to make it clearer 
and more comprehensible. Critical thinking represents systematic curiosity and 
an open mind. Thinking critically does not mean looking at the world with sus-
picion.

A critical person does not feed his distrust. Vice versa, he is looking for whom 
he can trust and what to trust. He sees around him not only people who cannot 
be trusted but also people who deserve his trust. To think critically also does not 
mean to criticize. Although these are similar words, their content is different. The 
critic says, “I understand that deeply and it’s useless.” The one who tries to think 
critically says, “Maybe I don’t quite understand it but what about finding out 
more about it?“. As a result of critical thinking, we try to see the world objectively; 
we try to see the good and the bad.
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Critical thinking is a method of analyzing ideas, concepts, or data collected to 
evaluate the situation from different perspectives and arrive at an unbiased 
optimal solution. The critical thinker can anticipate the consequences of certain 
activities. A researcher with the ability to think critically can think independently, 
stay objective, solve problems, and derive solutions.

Knowledge Activity 3:

Imagine that there is a situation in a manufacturing company where a sub-
ordinate employee would come up with a proposal on how to streamline the 
production process. 

How should a manager react?

Would he criticize him for being incapable, that he would not put it into prac-
tice, or would he listen to him, understand the proposal, and thus suggest a 
possible solution for putting it into practice?

Would he prepare a whole system of procedures for implementing a given 
innovation, including communicating change?

Reflection: We often believe that only an innovative product matters, but 
there are several process proposals that are innovative and will speed up, 
refine, or culture the process. This is evidenced, for example, by innova-
tions in the collection of failures or primary products in plastics production 
(so-called scraps). The precise collection system ensures that only a certain 
material (polymer) is collected from the lines during its processing. The 
types of polymers cannot be visually distinguished from each other (eg as 
metals) and for this reason, the collection of scraps from production lines 
must be specifically designed so that the failures do not mix. This guaran-
tees a good return to production and not to waste collection.

4.5.1 The best-known methods to support the critical thinking process
Critical thinking methods should be a tool that leads people to understand the 
facts, to reveal the relationships between the acquired facts, to form their own 
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opinion, and, in general, to deepen their knowledge. Critical thinking is focused 
on obtaining information, evaluating it, and finding logical and objective connec-
tions.

The best-known methods to support critical thinking:

E-U-R method

E-U-R is one of the teaching planning methods, sometimes 
called the three-phase learning model. It consists of Evocation, 
Understanding (awareness) of the importance of information, 
and Reflection. In each of these phases, there is a different 
form of learning.

Evocation: In the first part of this activity, the learners recall 
what they already know about the topic, its goal is to motivate 
and activate students.

Understanding: In the second phase of the activity, learners 
acquire and process new information. They then include 
them in their system of knowledge that is among the original 
information they have recalled and sorted during the 
evocation.

Reflection: In reflection, students realize what and how they 
have learned, classify, systematize, and consolidate new 
knowledge. The aim is to reflect the acquired information, 
experience, and the process by which they gained experience 
and knowledge during the activity and to use their experience 
in the process of learning in the future.

Brainstorming

In translation „brainstorm” is based on the production of as 
many associations as possible related to the presented topic, 
even seemingly unrelated. Without criticism and evaluation, it 
is necessary to allow intuitive thinking the free production of 
new ideas.

Brainwriting

It is a written form of brainstorming where learners write their 
ideas on circulating paper. A specific form of brainwriting is 
Method 365, the principle of which is that each learner from a 
group of six produces at least 3 ideas within a 5-minute limit. 
The method should be used to solve problems for which there 
is no clear and simple answer to the question.
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Round robin 

(Round method)

By circulating one piece of paper and a pen in a group of 
learners it allows everyone to write their idea on the topic. 
Learners see what has been written in front of them, so they 
can comment on and complement the ideas of their colleagues. 
To check the individual contributions, each learner can write 
with a pen of a different color.

Four corners

The basis of this activity is the movement of learners around 
the class. Numbered papers are arranged around the 
classroom. One question is written on each of them. Students 
are divided into 3-4 groups. Each group is assigned a paper 
number to which they begin to respond. The group discusses 
the assignment for a while and writes its answer or opinion on 
a paper. At the instruction of the coach/mentor, they move to 
the next corner, get acquainted with the question, reactions 
of the previous group and after a short discussion write their 
comment, answer opinion. The activity ends when the groups 
arrive at their home station.

Cube 

(Describe, 
compare, 

associate, analyze, 
apply, argue for 

and against)

The dice have challenges (6 verbs) on their sides, as the learner 
should think about the topic: describe, compare, associate, 
analyze, apply, and argue for and against. Participants should 
write on the chosen topic according to the chosen instruction. 
Time limit 2-4 minutes. All sides of the cube need to be rotated 
so the learner creates hypotheses, seeks real use for the topic, 
formulates ideas, knowledge, and analyzes the topic into 
partial sub-topics.



100

MODULE 4 Innovation and Thinking

Mind map

Within the method, concepts from a certain area and relations 
between them are displayed graphically.

It Is a combination of creative thinking, brainstorming, 
problem-solving, and note-taking. It is a diagram that is used 
to represent words, thoughts, tasks, or other notes. These are 
arranged around a central keyword or idea.

A mind map is a graphical expression of mental processes 
that take place in both cerebral hemispheres - left intellectual 
(words, facts, analyzes, conclusions, logic, counting, step 
by step, etc.) and right emotional (ideas, images, feelings, 
spontaneity, intuitiveness, etc.)

It is an excellent method for recording notes from the 
audience, capturing ideas, for short-term planning, helps 
to sort information, in addition, to finding a solution, it can 
be applied in any area of   human activity - from company 
management, through education or shopping.

Venn diagram

The activity begins by comparing the topics that students have 
a task to think about. Then they draw a diagram (rectangles, 
circles) and write in each shape the features, and properties 
of the phenomenon or a problem. Common features should 
appear at the intersection.

Pexeso

(Memory game)

The principle of a children’s game in which couples are sought. 
One type of card (red) contains information, e.g., dates, 
personalities. The second type of card (blue) hides definitions, 
works, and specific text. The cards are dealt with so that their 
contents are not visible. The learner starts with a blue card that 
contains the text, reads it several times in a row to make the 
class aware of it. He assumes which concept is being sought. 
It encourages red cardholders to sign up with one that has 
the appropriate deadline. The role of this student is to define 
his term as well (based on what he heard before).
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Pyramid

It is necessary to invent and arrange facts in the shape of a 
pyramid according to the given template. The basic model has 
eight lines. The method is ideally suitable for storytelling or 
short story writing.

Line 1 - The name of the main character

Line 2 – Description of the character in two words

Line 3 – Characteristic of the place where the story takes place 
in three words

Line 4 – Description of the plot of the story in four words

Line 5 – Description of the first scene in five words (cause of 
the plot)

Line 6 - 6 words to describe the course of the plot

Line 7 – 7 words to describe the solution of the plot

Line 8 - 8 words to unravel the plot.

Knowledge Activity 4:

Brainstorming – the most common method in practice

Do you use this method? When, where?

Practical example: Solving of fastening seat belts in a car.
The passenger’s seat to fasten the seat belt was so limited that some 
people were unable to fasten it. The company for the solution of interior 
plastic parts has announced a call for the solution of this design-practical 
part of the vehicle interior. Through brainstorming, they obtained a list of 
solutions, which they further examined for its implementation.

4.5. Design thinking
Design thinking is an innovative process that uses the designer’s sensitivity to 
find unmet needs and opportunities to create new solutions that are important 
to people. Design thinking is also a methodology for finding simplicity in com-
plexity, increasing the quality of experience with designed products, and serving 
the needs of customers to solve the target problem they face.
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The origin of design thinking

• It is a design methodology that originated at Stanford University and is 
now considered one of the most sought-after skills in the industry. The 
concept of design thinking began with only a few of the domains con-
sidered but has now been found to apply to a myriad of disciplines, from 
medicine and aerospace to human resource management, operations, 
and planning.

• Teaching and acquiring skills in design thinking has become so important 
that they are taught today at some of the world’s leading universities, as 
well as a leading global corporate home around the world.

In short, design thinking is a methodology that enables innovation and includes 
the following parts:
Support for creating ideas and thinking from the outside

• Risk-taking in the initial stages

• Eliminate the fear of failure

• Deep understanding of the customer and his goals, behavior, and attitudes

• Early testing of ideas to get immediate feedback

• Challenge the usability, feasibility, and perceived value of a product or ser-
vice

What you need to know about design thinking:

Design thinking focuses primarily on goals and human-centered invention. The 
design can be used to solve the most complex problems.

Design thinking helps in

Optimization 
of   capabilities

 
Feasibility 

and viability 
analyses

 
Addressing 

the needs of 
customers

A group of creative, critical, and design thinking operations will improve the 
ability to solve complex problems in the organization.
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Examples from practice:
Cooperation of architecture graduates, technical university, and manufacturing com-
panies in the creation of sunglasses (for more info see Examples of good practice). We 
consider glasses to be consumables, they are often broken and discarded, so the idea 
came to make them from ecological - biodegradable plastic.
Therefore, the designers dealt with the idea of   ecology - it is a design thinking, today 
also referred to as the “ECODESIGN”, ecological design.

Examples from practice:
Another example is the project of prefabricated houses made of ecological materials, 
a project developed in Slovakia called “ECOCAPSULA - mobile home” (https://www.
ecocapsule.sk/).
At the beginning of the project, 2013-2014, the idea seemed too futuristic. People 
were not interested in this type of construction, so it was not an idea in response to 
customer requirements.
The authors went at great risk, with their own resources, without the support of the 
Slovak market, but still did not give up their idea. They were later approached by a 
group of investors looking for viable ideas revolutionary changes in user behavior. The 
idea found its users - even though they were few in the beginning. Later in 2015, they 
produced the first real piece and tested it with customers.

Examples from practice:

A similar story - to keep one idea, to invest in the project, the later arrival of investors 
as visionaries, and the subsequent testing and approach to the customer - all this was 
experienced by the development of a flying car from Slovakia, the so-called “AirCar”
https://www.bbc.com/news/technology-57651843



104

MODULE 4 Innovation and Thinking

The following table lists the common and different features of thinking:

CREATIVE 
THINKING

DESIGN THINKING CRITICAL 
THINKING

INNOVATIVE 
THINKING

• A key competence of 
the 21st century

• New perspective that 
brings non-standard 
solutions or something 
new

• Using and spreading 
our ideas, looking for 
inspiration beyond us

• Changes or rectifies 
existing ideas

• A skill that can be 
developed, supported, 
and improved

• Fluency, flexibility, 
and originality

• The environment is 
a key - security, trust, 
understanding, and 
humor

• A willingness to take 
risks and overcome the 
fixation on common 
solutions

• Problems are taken as 
an opportunity

 

• Enables innovation 
– the creation of ideas 
and thinking from the 
outside

• Risking in the early 
stages and eliminating 
the fear of failure

• Deep understanding 
of the customer and 
his goals, behavior, and 
attitudes

• Interest in 
understanding the 
people for whom we 
design products or 
services

• Forms the core of 
effective strategy 
development 
and continuous 
organizational change

• It provides a problem-
based approach to 
problem-solving. It’s 
a way of thinking and 
working.

• Useful in solving 
problems that are 
undefined or unknown

• A part of every 
phase of the design 
thinking process

• Critical and creative 
thinking cannot be 
separated

•Represents 
systematic curiosity 
and an open mind

• It is a process 
of recognizing 
and questioning 
assumptions

• Its techniques are 
usually used to solve 
problems and to 
prevent them

• The most important 
feature is the effort 
to understand any 
information in the 
broadest possible 
context.

• It is a constant effort 
to improve one’s 
sense of accuracy in 
expression

• Requires some form 
as well as a level of 
creativity

• Is derived from 
design thinking that 
has traditionally 
focused on product 
design

• A structured 
approach in which 
information, 
knowledge, and 
experience are sought 
and used to maximize 
opportunities and 
solve problems

• It uses fast and open 
learning processes to 
quickly create a variety 
of options and to 
identify and eliminate 
what is initially non-
functional

• It also uses the 
brain’s creative and 
logical abilities to 
explore alternative 
solutions and 
combinations to 
achieve better results

• The result of the 
innovation process is 
innovation
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4.5.1. Design Thinker / Designer

The designer’s first tool is observation. What people are saying is important, 
which is why so many companies depend on target groups and surveys. How-
ever, the design thinker knows that what people say is not as important as what 
they do.

His/her second tool is imagination. Designers improve their imagination skills, 
ask questions, and open up areas that were not previously visible, realizing this 
from the perspective of colleagues, clients, end-users, and customers (current 
and future). By applying a “people first” approach, design thinkers can imagine 
solutions that are essentially desirable and meet explicit or hidden needs. De-
signers notice things that others do not and use their knowledge to inspire in-
novation.

Imagination develops best when it can work without fear, rejection, or failure. 
The design thinker can imagine future possibilities and communicate them. Im-
agination can be inspired by the challenge of working within constraints, compli-
cated or simple efforts to make the end-user better. Imagination builds a bridge 
between knowledge and concept.

The configuration, the designer’s third tool, begins with a prototype. A prototype 
can be simple or complex; can be tested if needed considering time. It is desirable 
to create a prototype as soon as possible and often to get immediate feedback 
from customers before the more expensive stages of development come into 
place. It also allows any adjustments at an early stage of the process when the 
costs are not so high. The prototype can be anything from a hand-drawn wire-
frame to a fully functional model. Failure in the initial stages of a project leads to 
better and faster work done.

The process of thinking about design varies greatly depending on the different 
areas and the number of phases, but includes the following:

Define - decide what problems you are trying to solve and for whom

Research - find more examples of attempts to solve the same problem and 
get to know your end-users

Imagine - identify the needs, behaviors, and attitudes of your end-users and 
create ideas to serve them

Prototype - configure, extend and improve ideas through multiple repeti-
tions and end-user feedback

Choose - check the goal and select the ideas that resonate with the end-user 
the most
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Implement - assign, build, and execute tasks

Learn - collect feedback and measure success

An iterative development cycle is implemented into this methodology in all phas-
es: design, test, modification, repetition.

Design thinkers are not necessarily limited to an area of graphic design. Design 
thinkers have a variety of knowledge, including sociology, anthropology, journal-
ism, technology, and business. Many people outside of professional design have 
a natural talent for design thinking that can kick-start the right development and 
experience.

Properties of a design thinker/designer

Empathy - they can put them-
selves in one´s place and focus on 
end-user goals rather than busi-
ness, technology, or aesthetics.

Integrative thinking - not only rely 
on analytical processes (those that 
produce either/or choices) but 
also shows the ability to see all the 
important - and sometimes contra-
dictory - aspects of the problem. 
They can create new solutions that 
go beyond and dramatically im-
prove existing alternatives.

Optimism - they are convinced that a solution can be found for every prob-
lem.

Experimentalism - Designers ask questions to find new directions and open 
invisible areas.

Collaboration - Design thinking is a joint effort that connects people with a 
wide range of disciplines, skills, and knowledge. Marketers, psychologists, 
industrial designers, anthropologists, and engineers can be put together. 

Examples from practice:
In the beginning, there was the idea of designers creating plastic products 
considering the need from construction practice. It was an innovative idea 
of a door panel made of non-flammable polymer.
In the first step, the designers had to get acquainted with such material 
and then test its properties. Only then could a specific product design be 
realized.
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Before a designer designs a product, it is necessary to survey expectations 
and needs. It must define exactly what the customer wants, so the product 
must also meet the performance characteristics.
In this case, the customers were construction companies that were inter-
ested in using a non-flammable polymer in the field of construction, to 
guarantee safety (also concerning insurance companies), as common plas-
tic parts are a highly flammable material.

4.5.2. Four basic principles of the design process

In Design Thinking, the authors defined four basic principles - the rules that 
should guide the design process. 

Human Rule

As already mentioned, design thinking is a process that is strongly focused 
on the user. The goal of design is to satisfy the needs and solve the problems 
of specific people, so the focus of the design is always on the person.

Ambiguity rule

The rule of ambiguity, according to which the designer should not anticipate 
things when observing his users, finding solutions, and applying them. When 
looking at our knowledge, we look at things from our point of view; we cannot 
be fully open to new innovative solutions. It is important to try to understand 
and empathize with the people for whom we are proposing a solution to the 
problem and to always verify our findings.

Re-designing rule

The rule of re-design assumes that every single design solution is only an 
improvement or adaptation of an existing design solution. As technolo-
gy changes, human needs remain essentially the same, and we have been 
plagued by very similar problems for centuries. Many solutions have been 
devised to these problems, so it is good not to try to come up with some-
thing completely new at all costs, but to get acquainted with the solutions 
that have been devised before us and try to innovate and adapt them to our 
specific situation.

Tangibility rule

According to this rule, all ideas and possible solutions should be provided 
to users through prototypes that they can try out and provide feedback on. 
Verifying the correctness of solutions helps in communication and reduces 
the risk of failure.
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Knowledge Activity 5:

Are all these workplace rules followed?

Where do you see a place for improvement? And where, on the contrary, would 
you be able to set an example for others?

4.6.3  The process of design thinking

Design thinking is a five-step process, where each step focuses on a specific goal. 
Each of the steps is independent of the next step but is based on the previous 
one. Designers are expected not to think about the next steps when working.
For example, when defining a problem, it is not recommended to think of solu-
tions. The definition of the problem must be written in detail, although this makes 
it difficult to find a solution.

In the process of design thinking, it is necessary to learn as much as possible 
about the target group, to be able to define the problem and look for its optimal 
solutions and their verification in practice. The process of design thinking con-
sists of several phases or steps.

The first step is to get to know the target group and their needs, sometimes 
called inspiration or empathy. At this stage, the designer tries to use various 
methods to find out who the design is for, who its future users are, what they 
need, and what could be improved from their point of view. At this stage, the 
designer uses various methods, including the most common conversations and 
observations, and many more. This phase is often called empathy precisely be-
cause it is very important not only to listen to the user but to really understand 
him, to empathize with him, to see how he thinks and lives, to simply try to look 
at things from his point of view.

Based on the findings the designer observed in this phase, he tries to define a 
specific problem in the next step, which he will focus on further. It is often some-
thing that the user does not even realize at first glance or is not able to formulate 
unambiguously.
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After defining a problem, designers look for suitable solutions. It is not neces-
sary to come up with a definitive, optimal solution, but on the contrary, it is 
appropriate to work with many creative solutions.

After this step, the prototyping process occurs, when the designers create a sim-
ple design solution to the problem. However, the prototype is not yet to be a 
definitive solution, but on the contrary, it is a way for the user to get acquainted 
with the solutions to the problem before reaching the final product itself. The 
prototype should therefore be as simple as possible and should allow space for 
improvement.

After the creation of the prototype comes the testing phase. In it, the prototype 
is presented directly to the user. Designers are interested in whether they are 
on the right track in solving the problem, what users like about the prototype, 
whether it is usable for them and where, on the contrary, there are opportunities 
for improvement.

It should be noted that this process is not usually linear. At each stage of this 
process, it may be necessary to return to one of the previous steps. When testing 
a prototype, it is often necessary to return to the design phase and incorporate 
user feedback into the solution. Sometimes it is necessary to come up with a 
completely new solution to the problem or to reconsider the definition of the 
problem itself. Sometimes designers come across a problem in the early stages 
and have to go back to the beginning, to observations and interviews, to deepen 
the findings they have about the target group.

Stanford d.school Design Thinking Process

• Interviews

• Shadowing

• Seek to understand

• Non-judgmental

• Personas

• Role objectives

• Decisions

• Challenges

• Pain Points

• Share ideas

• All ideas worthy

• Diverge/Converge

• „Yes and” thinking

• Prioritize
• Mockups

• Storyboards

• Keep it simple

• Fall fast

• Iterate quickly

• Understand 

impediments

• What works?

• Role play

• Iterate quickly

EMPHATIZE

DEFINE

IDEATE

PROTOTYPE

TEST
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Knowledge Activity 6:

In the process of improvement, have you already restored an idea that pre-
vailed on the market during testing and real production in the process of de-
sign thinking defined in the above-mentioned way?

Describe the individual phases that you were directly involved in.

4.6.4.  Creative techniques
How to brainstorm ideas

• Focus on quantity before quality
• Selectively apply restrictions to focus on the target
• Don’t cut brainstorming ideas
• See other sources for inspiration 
• Use a whiteboard (and take a photo of each session)
• Take breaks

Traditional brainstorming is sluggish. A team no longer must sit quietly in a cir-
cle while trying to write ideas on a blank whiteboard. Use the exercises below 
to come up with effective marketing projects, ads, and campaigns to help your 
team and your company grow better. To learn more about brainstorming tech-
niques and to get a detailed description of the exercises, go to the link below.

Creative techniques use either The Brainstorming Techniques or The Brain-
storming Techniques group exercises:
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Incomplete 
figure test

The basis of this method is drawing. To create a complete drawing, you need 
to use a small, simple „scribbled” image, such as a semicircle or loop. If we 
want to implement this method in a group, the people in the group must use 
the same „scribbled image” to work and then compare the drawings. The 
people in the group interpret the same little „scribbled picture” so they can 
expand their creative thinking, and that brings them new ideas.

30 circles

It is an exercise in creativity, where the goal is quantity, not quality. Partic-
ipants in the method will receive a sheet of paper with 30 identical circles. 
They have a short time, usually, a maximum of 10 minutes, to draw a picture 
of as many of the 30 circles as possible. When all team members are done, 
they compare the completed circles and see if there are any unifying (com-
mon) principles or suggestions that would unite them.

Paper clip 
test

This is an exercise usually done with several people at once. In this activity, 
the groups receive a box of paper clips and, in addition to stapling the paper; 
they are asked to find as many ideas as they can for the usage of paper clips. 
The groups then share their ideas with the rest of their co-workers. This in-
novation can lead to an increase in the number of original ideas about work 
projects.

Musical 
ideas

Sometimes changing the background, such as intentionally listening to mu-
sic, can inspire new ideas. Go to a concert or play music in the office and write 
down any ideas or thoughts that come to mind. Review these ideas to see if 
you can apply some to your job challenges.

Repurposed 
product

Use the items on the table, such as staplers, folders, ribbons, pictures, and 
paper, to create a new product. This activity is also great for groups. After 
each individual or team completes the product design, they can compare 
their creations in terms of uniqueness, ingenuity, and practicality. This exer-
cise is especially helpful in developing brainstorming skills.

Dictionary 
story

Randomly select a word from the dictionary. Use the word you choose, the 
words above it, and the words below it to create a short story. Find a way to 
create an interesting, coherent story from seemingly random elements, so 
you can improve your ability to make connections and combine ideas that 
aren’t necessarily related.
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Compound 
collaboration

Take a compound word and replace one word with another. For example, a 
compound word could become a new compound word, just by changing the 
order of consonants and vowels. You can use a new compound word to create 
a story or drawing. Finding connections between unrelated items can help 
you improve critical thinking and process evaluation at work.

Building 
blocks

Use building blocks to create models of houses, businesses, or products. If 
you do this as a group, find out who can create the most complex, detailed, 
or unique objects. The spatial awareness you develop during this activity can 
improve your ability to come up with thoughtful job project proposals of all 
types.

Write poetry

Write a poem about your day in the style of your favorite poet or according 
to the structure of a classical poem, such as a sonnet. Writing with a clear 
structure force you to find the ideal word or phrase that meet the constraints, 
which can improve your overall ability to write.

Draw it again

Draw the same object, such as a coffee mug, every day all week or more. See 
what new details or nuances you’ll notice as you explore the object daily. An 
extreme focus like this should improve your attention to detail and help you 
notice new elements in your work.

Field trip

Take a team trip outside the office. Explore the local garden or stroll through 
the city center to see what new ideas or concepts you or the group will discov-
er through a change of scenery. A meeting in a new place can evoke original 
ideas.

Read

Go to a bookstore or library and explore a section that isn’t completely relat-
ed to your work or the books you read normally. Choose a book and read it to 
find out what new knowledge you can gain. Knowing disciplines that are dif-
ferent from your own can introduce you to new ways of managing your work.

Free write

Schedule a few minutes each morning to write in the stream of conscious-
ness. This type of freewriting, where you keep writing what comes to mind, is 
a great way to discover some of your subconscious thoughts that could lead 
to innovative solutions to job challenges.
Follow the steps to draw each step into a series of small rectangular boxes as 
a comic. You may discover a useful new step in a process that you have not 
considered.
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Storyboard

This method can be a particularly useful creative exercise to identify new 
practices or improve existing processes. If you are trying to design a process, 
storyboarding can help you identify where your collective understanding 
of the problem supports or conflicts with the proposed solution and where 
more thinking/research is needed. By creating a visual story to explore the 
problem as a story, your team will be able to see how ideas interact and come 
together to create a solution.
Sticky notes are your „friends”. Take a few minutes to write down your ideas 
as separate notes. They don’t have to be complete ideas - physically pinning 
quotes, pictures, user information, and the like can help you see new rela-
tionships between different components.
Once you have a group of sticky notes to work on, start arranging them one 
at a time on the board: first this, then over there. Organizing ideas as co-
herent series will help you see new connections and eliminate redundant 
material that doesn’t support your goal.
Why does this brainstorming technique works?

• Storyboarding allows you to see your ideas in sequential order.
• You will be able to see an overview of the new or current process - with-

out having to dig into the details too much.
• You can start from anywhere - start, middle, or end - then fill in the 

blanks.
• How to use it in marketing
• Storyboarding is especially useful for marketers. With it you can:
• Outline the step-by-step marketing campaign process from start to 

finish.
• Improve the internal process, such as building backlinks, by developing 

concrete steps.
• Storyboard marketing video from start to finish.

SCAMPER

S.C.A.M.P.E.R is an excellent strategy that you can use when evaluating an 
idea or a new product. It is an abbreviation that means:
Substitute: What can you exchange from this idea for something else?
Combine: What elements of this idea can you combine to make it effective?
Adapt: How can you adapt this idea to another market?
Modify: What can you edit to improve functionality?
Put to another use: What other uses does this idea have?
Eliminate: What’s unnecessary?
Reverse: What can you adjust to make this project better?
Use these steps to find out how you can improve your idea or project, espe-
cially if you are looking for ways to further develop it.
It is a process of disseminating and improving ideas by testing and challeng-
ing them from different angles. For each letter of the mnemonic, ask a relat-
ed question about your project or current problem.
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Questioning 
Assumptions

In the group, make a list of assumptions about the product in question or 
a list of ideas, good and bad. Make a list and consider how to mitigate all 
negative assumptions and make money on positive assumptions.

New out of 
two

Take two separate products and find a way to combine them. For example, 
you can use two common office tools, such as a stapler and a tape dispenser, 
to create an interesting new product. Design a marketing strategy and target 
market for the new product you have created.

Six thinking 
hats

It is a simple, effective parallel thinking process that helps people be more 
productive, focused, and mindfully involved.
This technique is described in detail in the previous module.

Knowledge Activity 7:

Do you use any of the above techniques? When, where?

Example from practice:
Draw it again - the method is used in custom production, where the cus-
tomer specifies what he wants, and the designer-constructor projects the 
customer’s wishes on the drawing. While the prototype is being made, the 
product has been redrawn several times. This also saves costs in the pro-
duction of prototypes (eg machine design or simplification of production 
activities such as transfer, relocation, etc.).

4.7. Benefits of practicing creativity
Creativity exercises offer many benefits to individuals, groups, or companies that 
use them, including the following:

Improved flexible thinking: Creativity exercises improve your mental flexibility. 
You may see the possibility of small shifts or changes in the project that you did 
not notice before.

Discovering multidimensional ideas: If you or your team have been working in 
the same field for a long time, you can use the same ideas repeatedly. Creativity 
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exercises will help you discover completely new solutions to recurring problems.

Accepting job challenges: With enough practice, job challenges will become 
something you can look forward to as an opportunity to show and improve your 
mental creativity, not a test that delayed your progress.

Discovering new concepts: Some creativity exercises help you develop your cre-
ative vision and allow you to see objects, ideas, and problems in new ways. This 
is very useful when looking for a new solution to a business challenge.

Improved teamwork: Creativity exercises help individuals and groups improve 
teamwork skills such as communication, problem-solving, and unity.

Knowledge Activity 8:

Which area do you consider to be the most beneficial for your workplace/
team?

Which situation have you already had the opportunity to experience in prac-
tice, or would you like to experience?

4.7.1 Creative personalities

To support and manage innovation, it is important to identify creative personal-
ities, create relevant conditions for their creative activity and motivate them. In 
psychology, personality is defined as a relatively stable system of specific human 
characteristics. Each person has their personality, and there are different levels 
of qualities, their combinations and integration manifested in action in different 
situations.
Many personality characteristics can be divided into four areas:

1. Basal activation system that reflects inherent and acquired properties of 
the psychomotor structure of a person.

2. A constitution that determines the course of perception of phenomena 
and behavior in different situations. Its indicators are the type of nervous 
activity and temperament.
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3. Abilities define personality potential based on indicators such as level of 
intelligence, ability to learn, creativity, and special knowledge.

4. A character that reflects man’s relationship to the world and himself. Indi-
cators are interests, attitudes, values, worldview, will, and emotional quali-
ties.

Creative personality type embraces:

• perceptivity, sensitivity to the problem, ability to recognize and predict its 
possibility of development;

• restructuring, ability to penetrate below the surface of obvious phenom-
ena, to see

• new relationships and contexts, to change the procedures used so far;

• flexibility, the ability to change ways of thinking, to overcome stereotypes, 
distinguish the importance of input information and enrich solutions with 
new elements, methods, and procedures;

• fluency, the ability to produce a diverse and rich flow of ideas, thoughts, 
and procedures;

• originality, based on the discovery of new relationships and external con-
nections that are not crystal clear at first sight;

• elaboration, ability to apply creative ideas in real life, it is necessary to 
work out an innovative idea in detail, to think about probability its accept-
ance, anticipate difficulties and prevent them from changing supporting 
the success of the idea.

OTHER ATTRIBUTES:

• Will: psychological strength and determination to achieve a certain goal

• Related features are ambition, tenacity, perseverance, diligence, and pre-
cision.

• Character: Attributes such as ethics, justice, and honesty. In practice, it is 
necessary to resolve conflicts in recognition of priorities, authorship, etc.
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Knowledge Activity 9: 

 Which characteristic do you consider to be your strength?

On the contrary, in which characteristics do you see room for improvement?

Have you had the opportunity to work with a creative person?

...If so, make a table of its characteristics - write in one column all the char-
acteristics from the above text that the creative person had, and in the 
other column write which attributes you did not register with him.
At the same time, you can choose a person you know, but you think of him 
as a suitable implementer, but not to be a creative person. Write down 
what characteristics you value most about him.
As a result, you most probably will find that such a person also has an im-
portant position in the team, as most highly creative people are not always 
practical and their ideas must be put into practice by somebody else.

4.8 Driving forces of the innovation thinking process
Innovation thinking is a structured approach in which information, knowledge, 
and experience are sought and used to maximize opportunities and solve prob-
lems that bring the desired results in the market.

This approach can complement other methods used in innovation. It is a con-
text-sensitive approach that develops an evolving knowledge base that is then 
used to bring about and sustain change.
Depending on the organizational purpose, it should have an effective and lasting 
economic, social, and/or environmental value. Those who embrace innovative 
thinking as part of their work dynamics should develop adaptive benefits to help 
them become more agile in the marketplace and create more value for their 
external and internal stakeholders.
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The theoretical standard (CEN / TS 16555-3 Innovation management - Part 3: 
Innovation thinking) guides the approach to innovative thinking. Innovative 
thinking can be used at all levels within the organization. This section guides 
how to integrate the core values   of innovative thinking into any organization. It 
provides an approach to balancing the risks and viability of the business reasons 
to the chosen opportunity or problem. It provides top management with access 
to evaluate possible results and determine the most appropriate solution for the 
organization’s current strategy. It is suitable for all types and sizes of organiza-
tions, including SMEs, and is designed for a wide range of uses. However, those 
responsible for implementing and managing innovation in these organizations 
may find this document particularly useful.

The innovation process begins when a more desirable outcome is possible, but 
the nature of that outcome is uncertain, the path to a solution is unclear, and the 
risk of failing to achieve a satisfactory goal is part of the process. Thus, when 
the role of management involves risk and uncertainty, the innovative thinking 
approach has much to offer.

This approach requires a deep understanding of a specific problem or oppor-
tunity, which can be obtained by dividing it into its basic elements. It is also 
necessary to thoroughly understand all potential users. The next stages include 
the integration and application of users’ needs to appropriate technologies and 
business constraints, thus developing results that create value for target users.
The key drivers of innovative thinking, as mentioned above, are the context, 
people, activators, and constraints. It is the interaction between these four key 
drivers that makes the innovative thinking approach appropriate for the organ-
ization.

Context: What are the opportunities or challenges that the organization is trying 
to find and create a new and better result?
People: Markets, workforce, suppliers: who has the problem and who will benefit 
or be affected by the solution (i.e., those who directly value innovation, e.g. us-
ers, clients, or partners).

Activators/Enables: Who or what will allow this opportunity to take place. (i.e. 
positive conditions for change, e.g. what behaviors, characteristics, values, atti-
tudes, abilities are needed to make the impossible possible)?

Constrains: Who or what are the barriers that will hinder this opportunity and 
that need to be explored and overcome (i.e., negative conditions for change or 
business reality, e.g. trade viability, markets, technology, and suitability)?
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4.8.1. Implementation of the Innovation thinking process

There are several steps to implementing innovative thinking, as shown in Picture 
1. Although each step should be considered as input from the previous step, a 
reference to the previous steps is often required because it is an iterative process 
that is designed to develop the knowledge base and thus develop an appropriate 
and sustainable one.

Steps involved in innovative thinking:

1 information gathering

2 generating solutions

3 rapid learning

4 validation

5 synthesis of outputs

6 result

1. Information gathering

The process begins by gathering information on the problem and/or opportuni-
ties that need to be addressed, through the application of key drivers that are 
in the region. It is an exploratory phase that gathers information from all those 
who respond to the proposed opportunity.

However, an adequate number of potential types of users should be interviewed 
to capture the needs of the brand from which the outputs are derived, rather 
than to capture the views of only one or two customers. This should confirm 
whether the opportunity or problem is worth solving, i.e. Is this a real market 
need?

Strategic intelligence management and cooperation can be used to better un-
derstand current and future customer and market needs, whether expressed or 
latent.

2. Generating solutions

Creativity is the process of creating new ideas for solutions through original 
thinking. Managing creativity requires a different approach to managing other 
functions within the organization. This includes creating the conditions needed 
to inspire ideas and then collect, select, and develop outputs.

It is important to distinguish between creativity and innovative thinking. While 
creativity is the process of generating ideas to solve identified problems and/
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or opportunities, innovative thinking is an approach that combines all the key 
factors listed in a creative environment to solve a problem or opportunity. At this 
early stage, it is important that all potential solutions for evaluation are identi-
fied and collected according to the following steps below.

3. Rapid learning

This step uses rapid visualizations, models, testing, and prototyping to deter-
mine what is possible. This step is about identifying and selecting the fastest, 
the cheapest, and the most effective possible way to verify the hypotheses of the 
solution.
These rapid learning outcomes provide important feedback. They may lead to 
further testing according to market expectations collected in steps 1 and 2. The 
timing of this activity should be hours rather than days. A time limit should be set 
for this whole step and then the feedback should be collected again.

4. Validation

The potential solutions developed in step 3 should be validated by all those who 
interact and can be affected by them. Observations, structured sets of questions, 
target groups, etc. Some methods can be used in this step.

The results from this phase should then be transformed into a set of inputs to 
the next step - Synthesis of outputs.
An intellectual property strategy must be developed for any potential solutions.

5. Synthesis of outputs

All outputs from step 4 must be considered in relation to the information gath-
ered in step 1. This step integrates creatively produced outputs with market de-
mand, technological feasibility, and business viability to create knowledge-based 
solutions suitable for the organization. This is a process that usually takes several 
hours or days. Trade restrictions mustn’t be applied before this point, as there is 
a risk that they would limit the open access needed to find the best possible solu-
tion. Exploration of the different business models that can create and market 
these solutions and that are appropriate to the needs of the organization should 
be actively encouraged.

6. Outcomes

Top management should decide which of several possible outputs from the last 
step provide the best solution to the problem and/or opportunity, i.e. which re-
sult best includes the identified needs of the users and is in line with the objec-
tives of the organization.
If a result cannot be found that meets the needs of the organization, this should 
be considered a valid result and then there would be a choice of either iterating 
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(repeating) the procedure from steps 1 to 6 or closing this particular path and 
exploring other opportunities.

Knowledge Activity 10:

 Try to come up with an example from your practice where you could define 
the stages of the innovation process described above!



“To effectively communicate, we must realize 
that we are all different in the way we perceive 

the world and use this understanding as a guide 
to our communication with others.” 

Tony Robbins
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The present chapter aims the give a practical insight to key aspects of communi-
cation related to innovation. Both theoretical explanations and hands-on tips are 
provided to enhance effective communication at organisations. 
Some of the key words included in the module: internal and external collabo-
ration, innovation boosting workplace environment, psychological safety, open 
communication and IP rights, innovation and knowledge communication, nego-
tiation strategies and styles.

Learning objectives:

• to help organisations with practical and useful tips
• to raising awareness about important factors of effective communication 

serving innovation

Competences:

• Open communication 
• Enhancing psychological safety at work
• Principles of knowledge communication and innovation communication
• Negotiation skills 

5. Innovation-communication 
Innovation-communication is not a new, nor a unique topic, as communication 
has always played principal role in the evolution of humanity, not just of business. 
There are only two types of communication; good and bad one, and the two dif-
fer from each other based on efficiency or truthfulness. Quoting an 85-year-old 
retired judge´s professional wisdom, “there is no such thing as bad judgement, 
just bad reasoning.”
 
This chapter is dedicated to key aspects of communication which make a differ-
ence, supporting or holding back innovation at an organisation. When devel-
oping this chapter, the authors took into consideration the very special nature 
of innovation, aiming to help readers establishing an innovation-supportive 
work-climate and organisation culture. 

In an organisation communication should be considered a department itself. 
It goes beyond exchanging information and it requires more than soft skills. 
It is “message engineering”, a systematic and strategic tool, with assessable  



124

MODULE 5 Innovation Communication

processes, indicators and measurable results.  For a good use, the general cor-
porate objectives and within this, the specific innovation objectives have to be 
established, synchronized, and projected inside (internal communication) and 
outside (external communication) the organization. By understanding commu-
nication mechanisms (with its strengths and bottle necks), business objectives 
can be translated to communication steps and goals. A good message means 
the same for the sender and for the receiver too, which requires appropriate 
wording (language), timing, “sizing” and embedding (fitted into a comprehensive 
communication plan and considering social, professional and physical circum-
stances). We would like to provide the readers with information to become more 
efficient “message engineers”.

5.1. Internal collaboration, “One aim common gain”
To innovate it takes pioneers, not lonely riders. Therefore, effective collaboration 
and team communication are key issues here. There are many forms and types 
of innovation, it can take place internally (using the resources of the organi-
sation), in bilateral alliance (cooperating with a partner organisation), in larger 
consortium (various partners, private, public sector, universities, NGOs, etc.), or 
in the framework of open innovation (actively involving the end users). 
Internal innovation projects are easier to handle, provided all the involved em-
ployees share the same organisation culture, values, objectives, as well as a sense 
of loyalty and belonging. “Same tribe, same language”. At the same time, com-
munication requires attention in this case too, since innovation is not a sequence 
of routine tasks; it involves more uncertainty, risk and changes, requires flexible 

adaptation, frequent adjustment… 
Large organisations have to count with 
multiplied communication challenges 
when it comes to innovation. One of 
the most typical bottle necks is the “not 
invented here” syndrome. It`s refers to 
a tendency to reject ideas and innova-
tions that originated in other groups/
departments. Citing the CEN/TS 16555-5 
Innovation Management/ Collaboration 
Management Standard, “information 
can flow more easily between software 
developers from different companies 
meeting at a barbeque than between 

people from different departments within the same organization”. [CEN/TS 
16555-5:2014, p. 7.] Knowing this, the management must pay attention to pre-

Figure 1 - Types of collaboration. 
Source: CEN/TS 16555-5

Open 
innovation

Consortium

Bilateral

Internal
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vent resistance to working across silos, by emphasising the common values and 
goals repeatedly. “One aim common gain”. 

Knowledge Activity 1:

Please, take your time to reflect on the following questions: 

What kind of innovation cooperation(s) do you cultivate within your organisation? 

What kind of common values/mission/vision do you share within your 
organisation/ team?

5.1.1. Innovation culture 

Like it happens with most thing in business, results reflect a lot on the manage-
ment itself. The creation and cultivation of an innovation-friendly organisation 
culture is a leadership task. Top management should define the characteristics 
and indicators of a well-functioning innovation ecosystem, shape the organisa-
tion structure and HR processes to reflect these.  In an innovation-focused work 
culture the management should be committed to open communication and psy-
chological safety, and this has to be visible to all employees. Leaders (middle 
managers) should be accessible and available for employees in order to maintain 
the feeling of team spirit, control the efficiency of information flow, as well as to 
make people feel heard and understood. Managers can motivate employees by 
showing them and reminding them of an inspiring future view, a joint mission, 
and by using encouragement and providing mentoring. The communication 
strategy must be always adapted to the actual phase of the innovation process, 
and it´s the management´s task to define/redefine the directions, which then will 
resonate through the whole organisation coherently. 

The emotional component carries a principal role in influencing the creative 
mind. Long term stress, anxiety, fear will reduce the creative thinking capacity. 
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Trust, on the other hand is a very important factor of an innovation culture. It has 
a direct impact commitment, on knowledge sharing, communication effective-
ness and loyalty. A sense of belonging boosts emotional wellbeing. People have 
a desire to feel competent and well-oriented, which requires transparency and 
integrity between leadership communication and actions.

Researchers found that psychological safety at work reduces workplace fluc-
tuation, boosts efficiency, performance, as well as revenue, and harnesses the 
power of diverse ideas. What psychological safety really means, at work? Amy 
Edmondson organisation and behaviour scientist of Harvard University, defined 
it as a shared belief held by members of a team that the team is safe for inter-
personal risk taking. Why does this have so much importance in an innovation 
focused work environment? It`s because innovation carries more risks, uncer-
tainty and higher probability of mistakes, as a result, it can cause more stress. It 
would be a big problem if people felt unable to communicate openly and show 
their true colours. 

Knowledge Activity 2:

Take a few minutes to ponder the following questions, it will help you to 
estimate the level of PS in your team/organisation. 

PSYCHOLOGICAL SAFETY COMPASS YES/NO

Is it ok to ask questions, raise tough issues, express different opinion 
or share doubts?

Is it possible to speak about one`s mistakes without fear of 
punishment or shame?

Are mistakes seen as learning opportunities within the team? 

Is there mutual trust among teammates? 

Is it common sense to ask help from teammates and managers 
when necessary?

Does everyone feel valued and accepted with its unique 
characteristics, skills and talents?
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It is safe to take risk with the team?

Is it ok to express individual motivations and seek realizing 
professional aspirations?

Source: Based on Amy Edmondson’s work, https://rework.withgoogle.com/guides/understand-
ing-team-effectiveness/steps/foster-psychological-safety/

When employees feel that they can answer YES to most of the above questions, it 
means that their authentic personality and thoughts are legitimated and incen-
tivized by managers and widely accepted all colleagues. This is a strong marker 
of a healthy and safe work environment.

The organizational/team structure can also catalyse innovation culture, pro-
vided it transmits the high value of flexible mindset, cooperation, learning and 
effective information flow. Once such domains will be evident to all employees, 
open communication will be easier. Some organisations have a very flexible, ag-
ile, functional structure, which organically embraces innovation as core activity. 
Without disrupting the complete organisation structure, managers can establish 
“autonomous project teams”, where members have mutual responsibility, and 
boost cooperation and coordination between departments or teams. “Role rota-
tion” is another useful solution. 

The last but not least, there is no innovation friendly work culture without open 
communication and free flow of information. We collected a bunch of practical 
advises for managers how to cultivate an innovation-friendly, open communica-
tion culture at work. 

Knowledge Activity 3:

Make an inventory, which measures do you apply already in your manage-
ment practice? 

YES/
NO

Enable the assertive expression of feelings without fear of negative 
individual consequences

Create structured time and space to listen to ideas and feelings with 
consideration.
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Value effective listening and communication that serves group 
aims and needs.

Foster the team spirit of constructive criticism and authentic 
non-evaluative feedbacks.

Highlight the value of diversified team skill-portfolio (talent, knowl-
edge, personality and people skills) and how each member contrib-
utes differently but equally importantly to the team goals and work 
processes. 

Analyse, how different groups of employees receive information 
and provide employees with mentors if they lack communication 
skills. Taking inventory of the diversity of employees in the work-
place can be very fruitful.

Engage your team in open dialogue regularly. Make the communi-
cation process transparent by holding open-ended meetings that 
give each team member the opportunity to share concerns, accom-
plishments and ideas. 

Set clear expectations for all work tasks and make it clear what do 
you expect from all employees, sometimes including behaviour. 

See the person, not just the employee. It`s important that a manager 
knows what is going on in the team members life, show interest 
and understanding, respecting the necessary boundaries and con-
fidentiality. This builds on mutual trust and openness.

Give and accept feedback in a non-defensive manner. Take time to 
form your opinion assertively and wisely.

Establish a grievance system through which employees can make 
complaints in a protected manner is also very useful; giving com-
plaints serious consideration when warranted and always letting 
employees know that they have been heard. Take action on com-
plaints and communicate those actions to all involved parties.

When necessary, face up to conflicts and help the team to work 
through it. Resilience is a key issue, being able not only to bounce 
back from adversity, but also to grow from it.  
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Keep the messages positive and motivate employees by pointing out 
accomplishments and exemplary work. State messages in terms of 
what needs to be done and what is being done well, rather than 
what should not be done or what is being done poorly.

By means of open communication the positive work place ambience shall be 
maintained, the problems shall be resiliently solved, while mistakes shall be 
quicky discovered and remedied.

As a recap, we close this sub-chapter with the 7 stages of innovation culture from 
a communication perspective. 

Knowledge Activity 4:

Where are you standing now, how efficient is your organisation/team 
in each of the layers? (Give a point value between 1 to 5. 1 means 
poor, 5 means great.) 

7 layers of innovation culture 

Open communication

Based on trust

Transparent and understandable

Providing free flow of information

Adapted to innovation phases 

Direct and personalized

Rich in real-time interactions

5.2 External collaboration on solid ground - IP
It often takes more than what a single organisation possesses, to dream big.  
“The knowledge and technology necessary for innovation may lie partly or wholly 
outside the organisation´s traditional core competencies.” [CEN/TS 16555-5:2014, 
p. 6] In such case partnership(s) will be necessary. 

One of the best ways to complement the internal resources is by creating alli-
ances with other organisations. For instance, by buying, licensing or co-creating 
processes or inventions. The exploitation of external potentials, the circulation 
of tacit knowledge (skills, know-how, etc.), acquisition of external resources, and 
the opportunity to cooperate with other companies with different knowledge, 
multiplies to the innovation capacity and problem-solving potential.
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5.2.1. Open innovation and innovation collaborations

Open innovation is a business management model which became quite popular 
nowadays. It builds on collaboration with people (for example experts, end-us-
ers, researchers, etc.) and organizations outside the company, to realize some 
kind of innovation together. In this sense, “open innovation challenges are a true 
cultural break from the company silo mentality and the secrecy traditionally as-
sociated with the corporate R&D culture.” [www.ennomotive.com]
 
Let us share an interesting example for open innovation, an open call of an NGO 
for ideas about sustainable waste management in Mexico.

“At the Chacahua National park, several communities that live on the banks 
of the local rivers do not have access to a public service for solid waste col-
lection, and taking them by themselves to authorized landfills has very high 
associated costs that cannot be met. Consequently, they are used to throw 
the waste in the river or to burn it next to their homes. Both practices, in 
homes and in businesses, are highly polluting and harmful for their health 
and accelerates the degradation of the ecosystems, putting biodiversity at 
risk and the existence of the wetlands. Besides, it pollutes the ocean with 
plastics that directly kill sea animals that eat it or get trapped in them and, 
indirectly, kill other species like birds.” 

https://www.ennomotive.com/challenge/plastic-collection-in-the-ocean-in-mexico

The call aims to find innovative ideas for energy-efficient waste collection, sep-
aration, and transportation water system to contribute to the reduction of the 
pollutants spilled in the Chacahua lake. The best ideator wins prize, visibility, and 
possibility to cooperate in the project`s realization.
 
Open innovation and innovation collaborations can take place at many levels 
and in different forms, which brings a lot of new variables into the system. The 
communication management principles explained earlier under internal collab-
oration, are relevant here too, but their successful implementation requires even 
more attention.

5.2.2. IP

It`s a common and dangerous source of future problems, when organisations 
enter into agreements without considering key ownership issues of innovation. 
Imagine the co-creation process as an onion; the legal base/intellectual prop-
erty questions of a partnership would be the onion skin. This is to show, how 
organically IP is embedded into the framework of innovation partner-work. The 
strategic consideration of IP rights and measures, as well as their open com-
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munication towards all stakeholders, are vital in case of external partnerships 
already before starting the collaboration. 

Figure 2 Challenges of global collaboration. Source: CEN/TS 16555-51014

This chapter focuses on communication matters, therefore we won`t deal with 
further legal consideration here. From communication perspective, we recom-
mend a personalized approach to the forming of IP policy/agreements, given to 
the complexity and uniqueness of partnerships´ innovation. “The IP rights port-
folio management should be customized to suit the particular product field, the 
level of collaborative activity and the protection required in each territory.” [CEN/
TS 16555-4:2014, p. 7]
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Figure 3 Interaction of IP in the innovation process. Source: MSZ CEN/TS 16555-4:2014, p. 8
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The Innovation Management Standard Family`s IP Management part recom-
mends that the communication strategy relating IP should focus on three main 
goals:

1. Promote the organisation as a value asset for investors, partners and in-
ternal innovators, thus enhancing loyalty, trust and engagement. 

2. Prevent counterfeiting along the whole innovation process, through coun-
ter measures. 

3. Proactively seek opportunities to exploit and monetize the organisation`s 
IP rights. 

Knowledge Activity 5:

Please, take your time to reflect on the following questions: 

What kind of innovation external cooperation or innovation partnership(s) 
would you need, to “dream big”? 

5.3. Innovation communication under microscope
Communication is a powerful tool which can turn the already existing knowledge 
into new opportunities and innovations; it is able to inspire colleagues to share, 
re-think and create. Innovation communication implies a chain of interactions, 
which results in the materialization of a new idea. It embraces various phases, 
starting from the recognition and identification of a problem, through the crea-
tive processes, up to the birth of something new. 

There are three types of communication that play key role in innovation, accord-
ing to the recent study of Borgulya and Kovacs:

1. Knowledge communication: communication which makes the transmis-
sion of knowledge and the innovative thoughts possible;

2. Innovation communication: communication which makes the develop-
ment and the sharing of innovation possible;

3. Communication of change: communication which targets the implemen-
tation of innovation and the substitution of existing for a new.
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These communication functions complete an organic chain. Besides, a complete 
innovation communication chain requires cognitive (fact transference) and emo-
tional (curiosity, positive feedback, motivation, enthusiasm) aspects too. 

In one hand, the goal of functional innovation communication is to support 
the maximum efficiency of all the development phases and eventually launch a 
successful innovation. On the other hand, innovation communication has differ-
ent goals, from PR perspective. The latter focuses on raising interest, trust and 
recognition towards the technology, the organization and the product, inside 
(employees and all levels of management) and outside the organisation (clients, 
customers, partners, decision makers, market, etc.)

Figure 4. Source: The place of knowledge communication in the innovation communication 
chain. Source: Borgulya & Kovács (2020)

5.3.1. Ways and actors of innovation communication. 

All ideas originate from a person. This human being is the origin of the whole 
innovation process, the idea conceived in his/her mind. It matters a lot, if this 
person feels

1. empowered to take ownership,

2. willing present the idea towards the management and the colleagues, 

3. and supported to bring it ahead. 

The same person who came up with the idea, will have to make others under-
stand the idea, (meaning, importance, actuality). It will be necessary to be able to 
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raise interest, change minds and cope with possible resistance. This is not easy, 
that´s why it can help a lot, if there is a shared knowledge base or knowledge 
library, where employees can find good examples for idea presentations and 
summaries about lessons learned from innovation projects.

However, the sparkle (AHA moment) comes from one person, but the inspiration 
most often comes from the surrounding environment, including the colleagues, 
the team, the organisation culture, etc. Therefore, it is important to highlight 
other´s fair contribution to the idea and make others feel part of the success too. 
This can strengthen the support network and create a sense of “we”. It´s very 
motivating for the whole crew, when the leader acknowledges them and their 
personal contribution to the big picture, besides praising the idea generator. 

Generally, the top manager/leader of the organization is the “ambassador of the 
innovation”, since he/she is the number 1 communicator, whose worlds represent 
the highest value and raise most interest. There are also good examples, when 
that the idea generator or a talented team member is chosen for the “face of 
the invention”. In either case, it is essential that the representant is able explain 
the essence of innovation to the target audience, in simple way or in complexity, 
depending on the situation. It is good for the external image and credibility, if 
the spokesman and the manager knows much about the product and transmits 
passion. 

Next to the “official head” of innovation, there should be a “communication head” 
too. The innovation communication manager´s main role is to monitor the on-
going innovation process from a communication perspective, create and main-
tain efficient communication flow (before, during and after innovation projects), 
detect and correct communication problems. This task can be the extension/
restructuration of an existing position (innovation manager, project leader, com-
munication specialist), or even a new position can be created for the purpose, 
depending on the role`s complexity. The management should ensure that some-
one fulfils this task.

To overpass boundaries in communication is one of the few typical difficulties 
in big technological innovation companies where the technology development, 
the production and the sales work separately. Lot of communication problem 
raises from the differing work-languages and mental models that what they use. 
The communication manager should help in overcoming this obstacle, “inter-
preting” the target-audience to the communicator and the communicator to the 
target-audience, as well as recommending on the right language/vocabulary to 
use. However, the communication manager won´t be able to fix knowledge or in-
novation communication problems alone, but always can recommend changes. 
Once again, it`s teamwork.
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We can´t forget about communication with the end users. It´s a two-way process. 
Customer feedbacks are valuable assets which have to be processed; end users 
can also give innovation ideas and contribute with opinion to ongoing innovation 
projects. The company has to know the profile of the target group, including the 
general socio-linguistic aspects (education, generation, geography, intercultural 
differences in self-expression, etc.), use the right tone, ask the right questions, 
and make sure that the colleagues interacting with them (for example during 
focus-group interviews), are well prepared. A lot depends on the systematic col-
lection of feedback and the right choice of communication strategy.

Knowledge Activity 6:

Please, take your time to reflect on the following questions: 

Who are the main responsibles for the organisation and management of com-
munication flow in your organisation?

Who supervises the communication efficiency and how?

How could the communication management be more efficient in your team?

5.3.2. Knowledge communication

As important part of the innovation-related communication cycle, knowledge 
communication deserves attention too. Sharing professional knowledge is a key 
activity for today’s specialized workforce, especially in areas where the technical 
development is very fast. Knowledge or informed-ness asymmetry is a common 
root of various problems at organisations. Martin J. Eppler (2006) explains this 
very nicely. “While the manager typically has the authority to make strategic 
or tactical decisions, he or she often lacks the specialized expertise required 
to make an informed decision on a complex issue. Because of the wide scope 
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of decisions that need to be made, a manager frequently has to delegate the 
decision preparation to experts who – based on their professional training and 
previous experience – can analyze complex situations or technological options 
in a more reliable manner. The results of such analyses then need to be com-
municated back to the manager, often under considerable time constraints. The 
knowledge communication challenge, however, begins long before that, at the 
time when the manager has to convey his or her knowledge needs and deci-
sion constraints to the experts in order to delegate the analysis task effectively.”  
[Eppler (2006) p. 2] 

As Eppler explains, knowledge communication embraces the activity of inter-
actively transmitting and co-constructing insights, experiences, skills and as-
sessments, through either verbal and non-verbal channel. When successful, an 
insight/experience/skill of someone, can be authentically reconstructed by an-
other person. 

According to the scholar, knowledge communication implies the efficient trans-
fer of 

• know-how (e.g., how to fulfil a task successfully), 

• know-why (e.g., cause-effect interrelations), 

• know-what (e.g., lessons learned), and 

• know-who (e.g., subject matter experts, cooperation experiences) through 
face-to-face or virtual interactions.

Innovation and knowledge communication relies a lot on real-time or face-to-
face communication. Why? One of the reasons is because creative thinking as 
well as motivating and encouraging people flows easier in direct interpersonal 
and informal talks. Such communication situation, let it be group talk or private 
conversation, provides good chance for sharing immediate feedbacks, commu-
nication gaps can be corrected immediately, on top of this, the non-verbal com-
munication expands the knowledge and idea transference significantly.  

Eppler categorised the different types of knowledge communication, based on 
their purpose:

• Crealogues - focuses on the creation of new insights

• Sharealogues - facilitates knowledge transfer

• Assessalogues - focuses on the evaluation of new insights

• Doalogues - serves to turn understanding into committed action
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Reaching any of the above communication goals requires a different approach: 

• mindset 

• behaviour 

• interaction patterns

• support measures

all have to be tuned for the final purpose. 
 

Knowledge Activity 7:

Please, take your time to reflect on the following questions: 

Is there a conscious knowledge communication policy in your team/organ-
isation? If yes, what are the main principles of it? Is it integrated into the 
internal management practice/concept systematically? 

If not, how would you introduce knowledge communication into the manage-
ment vision and to the daily practice?  

5.3.3. Lost in communication - red-flags

If communication is message engineering, communicating knowledge means 
translating plan into tactics. Through the right message strategy objectives will 
convert into actions, through interpersonal and written communication, rhetor-
ical and negotiating process.

Besides the systematic management of knowledge and efficient message engi-
neering, its transfer essentially requires trust, loyalty and solidarity. Unless peo-
ple count on a fair teamwork and mutual respect, they will keep their jolly jokers 
from themselves. Once again, the already mentioned open communication and 
psychological safety are vital.
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Based on the comprehensive scientific meta-analysis of Martin J. Eppler (2006), 
we listed hereunder some of the most typical communication “red-flags” and 
social psychological tendencies, identified by the authors, which can negatively 
affect communication efficiency. We completed this list with tips regarding pos-
sible ways to avoid or manage each of these problems; however, these are not 
one-fits-all recipes. Most importantly, we recommend sensitization regarding the 
below tendencies to reduce the probability of their occurrence, we believe our 
tips can be helpful to turn red flegs to white (or green).

The first group of miscommunication tendencies can directly or indirectly bias 
decision making and reasoning, it`s good to be aware of them.

• Information overload, too much and too complex information within a 
given time, will make information processing inefficient and eventually 
reduce its added value to decision making. 

TIP! dose information well, considering the target audience and the actual 
circumstances.

• Self-other difference is common perception bias, which refers to the ten-
dency that people often view themselves more favourably than others, 
with unrealistic optimism. It can lead to the mistake of discounting col-
league´s advice and favouring own opinion. On top of this, in a very hier-
archic, not quite open-minded environment the lack of formal authority/
delegation of an employee can obstacle the exploitation of his/her inno-
vative insights.

TIP! Make open communication and divers thinking “fashionable” at the 
company. Enhance teamwork and create opportunity for team-members to 
get to know each other better and interact informally, out of work environ-
ment too.

• Withholding important and relevant information can easily cause mis-
takes, delays and bad decisions. In a psychologically unsafe work envi-
ronment, the probability of knowledge retention is higher. Knowledge can 
get also get stuck due to inefficient communication system/knowledge 
transfer process. 

TIP! Take the chance to learn from each discovered “lost communication” 
case, analyse it and understand the root-cause, without looking for “some-
one to blame”.

• False consensus effect is a cognitive bias that makes people overestimate 
the general acceptance/popularity of their own point of view. It hinders 
judgement, critical thinking and openness to different opinions. 

TIP! Check back on other`s opinion without fearing that different viewpoints 
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undermine your position or personal integrity. Be open to represent your 
opinion even if the majority think differently, but be flexible to change your 
mind when it feels truthful.

• Self-defensive routines obstacle the acceptance of one’s own imperfec-
tions and deficiencies. It can obstacle self-improvement, learning and 
open communication, undermine complex understanding, as well it can 
cause of the resistance to own one´s mistakes and correct them. 

TIP! Cultivate a psychologically safe team spirit, introduce some playfulness 
into the server work environment. Games trial-error attitude teaches to take 
risks and to see mistakes as necessary price of improvement.

• In case of knowing-doing gap the organization knows about a problem 
(where, what, why), yet nothing is done against it.  Unhealthy internal 
competition can be a source of putting up with problems (for example, 
deblocking the problem would give more advantage to the opponent) in-
stead of taking decision to resolve it.

TIP! Analyse the efficiency of follow-up system (processes, channels, time-
spans) as well as the status of competitiveness within the team/organisation.  

• Group behaviour is a natural tendency to strive for cohesiveness, which is 
necessary to bond with other employees, at the same time it carries the 
risk of sacrificing the individual creativity and of reducing the acquisition 
of radically new information. 

TIP! Promote healthy change- and innovation policy, make sure that no one 
has to give up creativity and “brilliance” at the altar of conformity, just to 
“belong”. 

• Saying it`s believing effect is a common bias; when people feel internal 
cognitive dissonance regarding a decision or controversial situation, they 
auto-persuade themselves about the rightness of their point/decision 
by speaking about it and highlighting its truthfulness, thus silencing the 
auto- critical reflection and stress generated by doubt. 

TIP! Practice “mental judo”, focused on revealing the real cause of cognitive 
dissonance and playing out imaginary “worst case”, “best case” and “most 
probable case” scenarios. This helps to see the situation better and from 
multiple perspectives, also helps to become aware of one’s feelings and un-
derstand them. This can ease the stress around the internal dissonance.

• Common knowledge effect refers to tendency that people in their group 
tend to focus too much or merely on commonly shared pieces of informa-
tion (rather than unique). 
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TIP! Make sure that the team is open to listen to ideas coming from “outsi- 
ders”, for example, by means of job rotation, joint team-building with other 
teams, etc.

• Sometimes the pressure to “close a task” is so big and urging, that it leads 
to incomplete communication/information sharing, resulting in possible 
mistakes and risky decisions. Pressure can also lead to over simplifying 
complex issues or to make a complex decision right away, without pon-
dering it or looking into the provided analysis.

TIP! Estimate the probability/importance of such risk and if necessary, talk 
about it.

The next group of “red-flags” has a lot to do with the way an organisation and its 
employees relate to experts /expertise.

• Terminology illusion makes employees misjudge and overestimate the 
notoriety of professional jargon (terms and abbreviations), impeding un-
derstanding for outsiders. 

TIP! Don´t wait from the listener to ask for clarifications, prevent the sit-
uation. For example, involve a non-expert who is helping to rephrase and 
translate the problem to outsiders by replacing too unique technical words 
with more common synonyms, or by help explaining the meaning of the “ter-
minus technicus” with simple words. 

• Paradox of expertise is a very similar problem, having difficulties with 
fitting the knowledge to the outsider target audience. It means more than 
dosing jargon; it requires a better knowledge about the listener.

TIP! Take time to understand and get to know the target audience, what are 
their needs, how much information and knowledge do they have about the 
particular issue. 

• Due to seeking positive feedback and acceptation, people tend to tune 
to the audience, spontaneously. Obviously, this carries the advantage of 
establishing a better contact with the listeners. On the other hand, it can 
deform the message too much, the original objective and content might 
not reach the target.

TIP! Be crystal clear about the core and the objective of your message, keep 
it always present in your mind, no matter what alterations you make in the 
heat of the moment.

• Internal knowledge stickiness refers to the inability of transfer best prac-
tices internally. The underlying cause might be voluntary or involuntary. 
Researches showed that in most cases the root cause is the lack of ab-
sorptive capacity on the receiver´s side, or some kind of personal adversi-
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ty or casual ambiguity between the interested parties. The latter can lead 
to intentional reluctance to share information, also known as knowledge 
sharing hostility. 

TIP! Team building, incentivizing assertive and open communication, if nec-
essary, involving a mentor or facilitator (team leader, communication man-
ager) who helps to uncover and settle the conflict.

• Lack of common ground refers to the misbelief that people in the same 
position, for example experts or manager share similar background be-
liefs about the world. This is not necessarily true and can cause confusion 
in the communication. 

TIP! Remember that people`s view about the word is shaped by many factors, 
position or profession is just one of numerous others. Incentivise attitude of 
curiosity and openness to diversity.

• On the contrary to the former “red flag”, preference for outsiders is a ten-
dency of managers to give more importance to outsider knowledge than 
to internal knowledge, to consider it with higher value in decisions. Since 
the outsider knowledge is scarcer and less scrutinized for errors, it might 
represent a higher status in the eye of the management.

TIP! Explore the talent, hobbies, interests and professional aspirations of the 
internal staff, incentivize healthy team coherence. Let outsider and insider 
experts share viewpoints, in open conversation.

• Not invented here syndrome was already mentioned earlier in this chap-
ter, yet it is important to mention it once again, as inhibitor of efficient 
communication of knowledge transfer. 

5.4. Communication plan
In the following section we would like to raise awareness about the most im-
portant pillars of communication integrated into an organization´s management 
systems. Organisations should have a communication plan, which covers both 
the internal and the external communication guidelines, as well as the market-
ing and stakeholder communication. Each of them is important, but it´s even 
more important that they complete each other. Integration and harmonization 
play key role here; transmit consistent message by all means and to every target 
group.
Within the above-mentioned pieces of a comprehensive communication plan, 
internal communication policy refers to the written outlines of an organisation´s 
communication with its employees. It´s very important to define at the level of 
scopes, what information can be shared and communicated among employees 
or toward third parties (confidentiality). Knowledge management and psycho-
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for cooperation, co-creation, capacity enhancement, sales efficiency, 
etc.), and other stakeholders (investors, decision makers at higher level, 
research institutes, clusters, NGOs, etc.). Each segment of the communi-
cation plan must have concise, well-defined target audience profile(s).

2. Identify the communication needs of each stakeholder

For each of the stakeholders identified above, determine what their com-
munications needs are. For instance, certain managers have a need for 
ongoing status information.  Steering committee members need ongoing 
status, plus a dialog on strategy and vision.  In case of complex innova-
tion projects, the project team should be especially careful and creative in 
determining how, what, to whom, where, and how frequently the commu-
nication should take place.

3. Determine how to fulfil the communication needs of each stakeholder 

Communication can take many shapes and forms.  In this step, brainstorm 
how to fulfil the communication needs of each stakeholder.  If possible, 

logical safety are key components, that should be considered here too. Keep in 
mind, internal communication includes both online and offline channels, and it´s 
best when it encourages a two-way communication between the management 
and employees.

5.4.1. Communication Matrix

The communication matrix is an assessment tool which provides a simple 
framework for determining logical communication goals. It can be the first step 
towards the creation of a comprehensive communication plan.

1. Determine stakeholders

The target audience of an organisa-
tion´s communication strategy can 
be diverse. It doesn´t include only 
customers (possible goals: sales in-
crease, loyalty, engagement, cooper-
ation in open innovation, feedbacks 
etc.), but many other actors, for ex-
ample employees (possible goals: ef-
ficient cooperation, task ownership, 
empowerment, loyalty, innovation 
capacity, etc), partners (possible 
goals: transparent legal framework 

Figure 5. Communication plan

Objectives
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Mediumsand 
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Scope
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look for types of communication that can cover more than one stakehold-
er’s needs.

4. Determine the required effort

Some of the communication tasks might be relatively easy to perform.  
Others will require more effort.  Depending on the goal, think about tan-
gible units of time, when estimating the necessary effort for communica-
tion. In case of an ongoing innovation project, a one-month reference pe-
riod could be a good idea. For instance, status report for the management 
might only take one hour to create, but might be needed twice a month. 
The total effort would be two hours.

5. Prioritize the Communication Options

Some communication activities provide more value than others. It worth 
brainstorming about the options, then prioritizing them to determine 
which ones provide the most value for the least cost. If it is discovered 
that one of the organisation´s “mandatory communication activity” is too 
time consuming, at this planning phase it may (re-)negotiate with the 
stakeholders, and replaced by less-effort intensive alternative.

Figure 6. Communication Matrix

5.5. Negotiation
In case of innovation work, the stakeholders and the involved team members 
will most certainly have to take difficult decisions, come to compromises, sacri-
fice one option/ interest over the other (for example financial risk taking versus 
chance for technological disruption) on daily bases, therefore, they will have to 
negotiate. 

Negotiation is a bridge between two parties, connecting their minds, interests 
and goals. In order to reach the best possible outcome, the designated negotia-
tors must possess a realistic understanding of their own knowledge, capabilities, 
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entitlements, communication strengths and weaknesses, besides being up to 
date with the innovation-related issues and specifications, as well about the in-
terests of the opposite party.

5.5.1. Negotiation style

“Effective negotiation is 90% attitude and 10% technique”.  It is a common mis-
take that people only invest in improving their communication techniques, the 
“hard skills”, but it won´t bring the best results unless the negotiator is aware of 
his/her attitude. 

Negotiation style is a predictable, consistent behavioral pattern. Funny but true, 
it is easier to recognized the other person´s style, than identify our own nego-
tiation patters. It takes self-knowledge to consciously and purposefully apply 
negotiation, since it is influenced by our subconscious, rooted in our individual 
genetics, education, socio-economic background, training, culture, and profes-
sional and personal experiences. 

Scientists identified 4 typical negotiation styles. One might seem more familiar to 
you than the others - this could be your dominant style - however, it is also quite 
common to have a mix of more styles. Each style has advantages and disadvan-
tages, however, it´s important to have a realistic view about both the positive and 
negative behavior and thinking patterns that a style implies. The below table can 
help you to recognize your negotiation style(s). 
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Knowledge Activity 8:

The below table can help you to recognize your style(s). Think about your 
general attitude, which of these statements represent your typical approach 
during negotiations? (The more YES answer, the strongest indicator of the 
given style).

Negotiation styles inquiry 

Dealer style True/
False

Tough style True/
False

• persuasive and socially skillful
• creative, flexible and understands 

the true essence of win-win 
• can be negligent to prepare and 

plan ahead
• less good at listen attentively and 

can easily turn to be pushy
• might shift negotiation positions 

too fast/often, which can lead to be 
perceived as a tricky, untrustworthy 
or feigned

• dynamic, easily takes the 
control and lead

• good perception and grip on 
opportunity

• challenger, quick decision 
maker and strong „go for it” 
character

• states his/her position asser-
tively, however, this style is 
often seen as impulsive, inflexi-
ble and proud

• can easily slip into criticism and 
arrogance, and acting autocrat-
ically

Number style Warm style
• persistent and patient
• his/her negotiation process is 

based on facts and logic
• confident in personal skills and 

considers all possible alternatives 
• methodical and systematic, sticks 

to policy and procedures 
• can be inflexible, predictable, highly 

resistant to change 
• might have difficulty to see other 

points of views or be intuitive 
because of dismissing emotions

• friendly, constructive and 
helpful

• patient and calm 
• he/she is considered as a 

supportive team player
• trusts the advice of others and 

very good listener
• struggles to maintain personal 

and professional boundaries
• difficulties to say „no”, can lose 

sight of own interests, might 
struggle under pressure or with 
too much responsibility

• can be naive, remorseful
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self-confidence will enhance the negotiator´s efficiency. The negotiator also has 
to consider intercultural aspects (culturally sensitive practices or topics, body 
language).

5.5.2. Negotiation strategies

Correctly identifying and implementing the negotiation strategy for a given sit-
uation is vital. Tactics can influence the outcome of an entire negotiation. Even 
if you don´t use negotiation tactics consciously, your partner might use one, to 
convince you. Therefore, it´s good to know be aware of the most common ones. 
The American Management Association (AMA) conducted a survey about the 
most common negotiation strategies. Below we share which are the top 5 tactics 
and tips how to deal with them, based on AMA´s suggestions .

1. Highball/Lowball

When applying this tactic, you open the negotiation with an extremely high or 
low offer; the purpose of this is to force the other person to reconsider his/her 
position, weaken his/her resistance and way, redefine its original goal. If your 
opponent gets you unprepared, you may fall for the high/lowball. 

TIP! Prepare for the meeting, know your Best Alternative To a Negotiated 
Agreement (BATNA). This way you will know the real value/benchmark of 
what you represent. If you presume that someone is trying to influence you 
with this tactic, ask a justification for the extreme offer. If you are sure about 
opponent´s attempt to play high/lowball with you, call out the unreasonable 
deal openly and insist on a more realistic opening offer right away. Don´t join 
the ballgame by trying to counter-offer, till repositioning the opening offer.

Style is important, but not everything. The negotiator should also use critical 
thinking to plan ahead and prepare for each specific encounter, define and set 
expectations, e.g.

• best case, 
• most probable case, 
• acceptable worst case), 

prepare for asking good questions 
and cultivating open communication. 
Negotiation requires psychological 
preparation too. Projecting optimism 
and ambition, and a strong sense of 

Self-
awareness

(Style)

Critical
 thinking

(Preparation) 

Intercultural 
considera-

tions

Positive 
mindset 

(Projection) 
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2. Bogey

This is a “Trojan horse” in negotiations, since it is quite difficult to detect and 
it involves misleading. The Bogey-maker will insist on a particular issue of the 
deal, expressing that it has key importance for him/her to reach an agreement, 
though it`s just pretending. In reality he/she wants something else. By agreeing 
to sacrifice his/her seemingly very important issue for the sake of compromise, 
they he/she will expect you to concede something important too. 

TIP! Watch out for sudden changes regarding your opponent´s attitude to-
wards the issue. Ask your negotiating partner, why is that particular issue so 
vital, or why did he/she that your change the mind so quickly about it. 

3. Snow Job

When the other party overloads you with information - facts and figures, tech-
nical words and professional abbreviations that would require subject matter 
expertise but it is not your field -, it can easily happen that he/she is trying to in-
fluence you by confusing you. Such avalanche of data is very distracting and hard 
to take conclusions from it. It will be more difficult for you to arrive to see clearly, 
it can undermine your confidence and hinder your reasoning. The ultimate goal 
of such tactic is to make you agree with something that you don´t understand 
fully - maybe if you would, you didn´t agree. 

TIP! Don´t be shy, ask as many questions as you need in order to understand 
every important detail. It´s also OK to ask for less “technical” language. Watch 
out for inconsistencies in the answers to your questions.

4. The Nibble

This tactic is the surprise race horse, who runs up from the back row to win the 
race in the last 100 meters. Likewise, the nibble trick will appear at the very end 
of a negotiation, when you are already tired and eager to close a deal. After 
having discussed all important matters, at least so you think, your negotiation 
partner will bring up a last-minute issue that hasn´t been mentioned during the 
whole negotiation previously. Why? He/she is counting on your “giving in” for 
wanting to get the deal done. 

TIP! Ask your partner to bring up all the key issues/decisive factors at the 
beginning of the negotiation and give opportunity to do it over and over 
again along the talks. It can be useful to list a few small issues yourself that 
you can counter with, in case of running into nibble. 
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5. Lack of Authority

This tactic is about “tiering” the negotiation partner by designating negotiators 
without decision-making power. Working hard to settle an agreement with some-
one who has no authorization to close it from the other part, is a waste of energy 
and time. It is intended to cut down your position and willpower. 

TIP! If you sense a hint of this tactic, ask up front who the final decision maker is, 
and insist on negotiating only with him/her.

Knowledge Activity 9:

Take a few minutes to think about negotiation strategies. 

Is there any, that you frequently use (consciously or subconsciously)?

Do you recognize any strategy that your colleagues/managers apply during 
negotiations?

Even if you don´t like or want to apply tactics, keep in mind the following general 
considerations, to power your positive influencing skills.

Figure 7. Six tips for positive influencing

Reciprocity
Give and Get - be first to give during negotiations

Affinity
People pay more attention to and get influenced easier by those they like- cultivate 
fellow feeling and use your network consciously
Consensus
People are more likely to follow the lead of people that think and act like them - look 
for common points between you and your peers, point it out to them

Authority
Utilize subject matter experts to provide shortcuts to decisions - higlight their outstanding profes-
sional experience, degrees or titles to boost people´s trust in following the expert

Scarcity
Remember that people value rarer things - make people feel they are especially lucky for having the 
chance of doing something about this particular issue

Consistency
People fulfill commitments (written, public, etc.) - make sure your colleagues took ownership of the 
task/timeline,etc. Even better, if a commitment feeds from intrinsic motivation
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5.5.3. Win-win negotiation

Knowing about strategies and being able to recognize negotiation tactics is use-
ful, nevertheless, on the long run maybe the best negotiation strategy is aiming 
for win-win; it focuses on equal consideration for mutual interests, creates trust, 
loyalty and a good base for cooperation. In this case, the dialogue is based on 
open conversation, in first place.

Principles of win-win negotiation
Separate the people from the problem Interests - not positions

• Put aside personal bias, focus on the goal 
and the task at hand.

• Concentrate on perceiving the intentions 
of others, assess their emotions, and 
adapt your communication to the situa-
tion.

• Practice active-listening.
• Look for connecting points.

• One`s own standpoint nearly always 
feels valid and real for a negotiator. 
Individual needs, interests, opinions 
and goals can create a bias in people´s 
objective assessment about a situation. 
Their negotiating position often reflects 
personal beliefs, values, responsibilities, 
socio-economic status, cultural back-
grounds, former experiences, actual 
bio-psycho-mental wellbeing.

• Keep conversations cordial - avoid 
leveling blame. Cultivate fellow-feeling 
and receptiveness.

• Try to understand the motivations and 
look for common interests or desires 
among parties. 

Invent Options for Mutual Gain Use Objective Criteria
• Keep in mind that new standpoints may 

exist, individuals can and sometimes 
should use the negotiation process to 
determine different options. 

• A negotiator can be flexible for new solu-
tions only if he/she knows the represented 
issue and its details very well, and bears 
the necessary title/authorization.  

• It`s wiser to brainstorm on potential reso-
lutions instead of choosing confrontation 
right away. Be receptive to feedback and 
suggestions. 

• Select facts, numbers or benchmark that 
support the desired positions, and stick 
to these.  

• Agree on a set of objectives or an agen-
da for discussion (legal standards, mar-
ket values, contractual terms, etc.) right 
at the beginning of the negotiations.

Know Your BATNA (Best Alternative To a Negotiated Agreement)
Consider it as a last-ditch failsafe. Define alternatives before the negotiations, evaluate and 
rate them, for in case the preferred option turns out impossible, this plan can help you to go 
on with your negotiations and eventually close the deal.
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5.6. Non-verbal Communication – Awareness of body language
A chapter about communication wouldn`t be complete without dedicating at 
least a minimum attention to non-verbal communication, which is crucial part 
of the whole communication process. Visual signs, can reinforce negotiation and 
“speak” your mind without words. 

The below list comes from a war veteran who worked for peace keeping in the 
most dangerous conflict zones, by means of psychological operations and com-
munication. 
Let´s have a quick self-check, is there any message that you often give, involun-
tary, through your body language?

Knowledge Activity 9:

Take a few minutes to think about negotiation strategies. 

Non-verbal communication signs
Typical of me? 

(Yes/No)
Leaning away or crossed arms Interprets as unconvinced, not 

interested

Hands steeple Confidence

Hands together with thumbs 
up

Positive thoughts

Crossed legs with jiggling feet Impatience, discomfort

Fiddling with objects Doubt, insecurity

Facial expression of basic 
observation

Active listening

5.7. Communication in times of uncertainty
Uncertainty, is a frequently used adjective in case of innovation work; big un-
expected changes generate insecurity and doubts in business, turns decision 
making slower, creates tension, stress, eventually leads to mistakes and might 
cut back creativity. People can feel helpless since they don´t have control over 
the situation. 

Still, even in such circumstances, it´s possible to find fix points. If a manager 
builds the communications around fix points, it will transmit stability toward the 
employees and ease the tensions.
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1. Time. How long it will take to find an investor? When will new prototype 
be ready? When will the new model work without problems? Relating 
innovation and change, it`s quite often difficult or impossible to answer 
certain time-related questions. Showing complete undecided-ness is not 
a good strategy for any manager.

TIP! Act upon it early and decisively, let people know that certain aspects will 
be concretized only later. Make “waiting” seem as part of the plan. Take con-
trol where you can; all important stakeholders and colleagues should draw 
up guiding principles to which they all agree and subscribe. Remind them of 
these general guidelines, and remain flexible as well as prudent while avoid-
ing indecision.

2. Data. Uncertain economic environment has an immense impact on the 
reliability of business’ data, which often triggers anxiety. To get over this 
anxiety, the organization needs a cooperative approach.

TIP! On a strategic level; delineating honestly the unreliability of the accessi-
ble data can be counterbalanced by highlighting the product’s other impor-
tant features and illustrating in detail the product’s frame of future. On the 
tactical level, providing less but useful data is advisable. Here we perfectly 
can use the communication tactic of repeating the same information over 
and over. This tactic already has proven its effectiveness in big political cam-
paigns.

3. Confidence: On a strategic level self-confidence is indispensable for suc-
cessful planning. When facing serious level of uncertainty which can even-
tually affect the work moral and the work efficiency, managers should 
elaborate a contingency plan. The psychological impact of uncertainty (e. 
g. anxiety, fear of failure, individual resistance, doubt, reduced flexibility), 
should be mitigated in order to reach the next safe harbor successfully. 
Human element has great importance at this point, it means that every 
effort must be made according to the interests of those who have been 
affected by uncertainty. 

TIP! Devising causes of actions which comprises every possible outcome, can 
support to regain and maintain our confidence. Draw up outcome scenarios: 
the most likely, the best possible and the worst-case scenarios. Play them 
out. Include in the mental-scenarios how the stakeholder´s confidence level 
influences the situation, as well as see it, how it affects stakeholder´s confi-
dence if you discuss the different scenarios with them. Maybe they discover, 
that the most possible realities or even their worst fears, are not that bad as 
they thought. Open conversation, psychological safety and calm are keys to 
successful risk mitigation here.
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4.  Implementation: In an uncertain economic and business environ-
ment predictions made by routine methods or agreements stipulated 
counting on normal circumstances, can become very unstable or no 
longer sustainable. 

TIP! It can prove life-saving to have a pre-agreed possibility of revising con-
tracts and decision in a circumstance of a drastic change or disaster. The 
ability of closing down and letting go are necessary skills, accomplished by 
empathy and resilience. Resilience is the ability to bounce back from adversi-
ty, but resilience is also the ability to grow from challenges.

5. Disruption: In a case of disruption it`s very important to examine the prob-
lem, take it to pieces and identify them carefully. “Taking in the castle step 
by step” method drastically decreases the dimension and the complexity 
of the problem; it becomes easier to manage, communicate and control. 

TIP! Highlight the manageable pieces and their outcome, share even tiny 
victory, thus transmitting the message that things are going ahead and be-
ing under control. In close cooperation with the responsible colleagues and 
stakeholders, identify which areas of the change can be controlled, which 
part of the operations are intact and where is opportunity to progress. After 
having a clear understanding of the problem, a comprehensive step-by-step 
action plan should be prepared and communicated. 
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The last ten years of IT have been about chang-
ing the way people work. The next ten years of 

IT will be about transforming your business.” 

Aaron Levie
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Module 6: Digitalization

The content of the module is based on the methodology from general to specif-
ic. In the first part, the learners acquire basic knowledge of software elements, 
understands the concepts on which they are based and the improvements they 
bring. After that, the module provides basic information about hardware appli-
cations. In this module the emphasis is on applications of new technologies and 
on the way they help the innovation process through diversification on one hand 
and disruptive new approaches on the other hand. And last but not least, the 
users will gain detailed about the concept of the Internet of things (IoT), namely 
the theoretical definition of Blockchain technology and the applications in which 
it is used.

Learning objectives:

• to understanding the concept of digital transformation and what it entails
• to gain skills about software and hardware applications that have been suc-

cessful used in digitization of processes and activities
• to understand the potential of Blockchain technology

Competences:

• learning new information
• analysing the information
• making connections
• identifying possible new applicabilities of existing and new technologies
• management/mentoring: (managing/guiding the process of digitalization)

6. Digitalization
The future for companies that don’t embrace digital transformation and digitiza-
tion (the digital technology used to enable digital transformation) looks increas-
ingly challenging.

To ensure that your organization can leverage these new solutions, you need to 
understand what exactly digital transformation is, to then embrace it.
As concepts, they could have profound implications on the way you do business.

6.1. What Exactly is Digital Transformation?
Essentially, digital transformation, often referred to as digitalization, involves 
technical changes – embracing new technologies and integrating them into 
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every area of your business – and cultural changes in terms of the way you and 
your team interact with technology and leverage its capabilities to deliver better 
customer service with a positive impact on your bottom line.

Digitalization will change how you think, act and operate.

It allows you to automate systems, and free up your human resources to add 
value rather than grind through administrative tasks. It allows your company to 
be more agile and responsive to make things happen faster.

Digital transformation also creates more cohesive companies and fosters col-
laboration.

It links the best brains in your business together so that they can communally 
solve problems. Essentially, digitalization makes you much better at what you’ve 
always done while initiating new opportunities to do more and offer more to 
your customers.

It’s clear that digital transformation will involve the purchase of new technolo-
gies, but they must be aligned with your business strategy to support and enable 
it.

Once you have decided on your goals, you will have to design an implementation 
framework to guide the process. It’s vital to understand that digital transforma-
tion is all about integration. It’s not a copy and paste solution. Rather, it involves 
digitizing every aspect of your operations, from payroll to bricks and mortar 
stores.

6.2. Benefits of Digital Transformation
As your understanding of digitalization grows, the benefits will become even 
clearer. Fundamentally, it’s about changing the relationship you have with your 
business data.

Increased efficiency and productivity

Rather than being an inert and cumbersome mass, your data becomes a source 
of valuable insights and can drive strategic and digital decision-making. You’ll 
see an almost immediate return on investment in your soft whttps://www.syspro.
com/product/business-digitization/are and other new technologies, courtesy of 
increased efficiency and productivity.
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Reduced environmental footprint

With your information easier to access and share (but also more secure), team 
members will be able to collaborate seamlessly across previously entrenched 
inter-departmental barriers. While the entirely ‘paperless office’ may still be un-
attainable, digital transformation can save you physical space and reduce your 
environmental footprint.

Secured storage

Cloud storage of data makes you much less susceptible to catastrophic losses, 
and disaster management is rendered with ease.

The most important aspect of digitalization is intangible: a revolution in the way 
that your team members think not just about their individual roles, but about 
your business as a whole. By investing in technology, you can empower your 
people to grow your business in previously unimagined and impossible ways.

6.3 Digital Transformation and its Effects on Work, Communication and 
Lifestyle

„By the end of the decade, everyone will be connected.”                                                                                                        

Eric Schmidt, Google

The future world of work will be quite different from today. One major factor is 
the digital transformation, which is already affecting our forms of employment, 
our work processes, our ways of working and our social interactions. All this 
creates opportunities but also uncertainty.

The transition from analog to digital technology started in the 1980s. The inter-
net arrived in the 1990s. Since the beginning of this century, mobile end devices 
have become our everyday companions.

Around 80 percent of employees in Germany now use digital information and 
communication technologies – for both personal and professional purposes.

We have crossed a threshold, and now digitalization is penetrating many areas 
of everyday life, value-added processes and work. The internet connects people 
and machines, changes the way we communicate, and is rapidly pushing for an 
ever-faster exchange of data. The resulting cultural transformation is placing 
increasing pressure on people, who must adapt more and more quickly to tech-
nological changes, new lifestyles and social values.
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These developments are also affecting the expectations we have of work in gen-
eral.

       Figure 1: Digital transformation                Figure 2: From industry 1.0 to Industry 4.0

 Figure 3: Countdown to the future

6.4. The Digital Transformation
Digitalization is the use of digital technologies to change a business model and 
provide new revenue and value-producing opportunities; it is the process of 
moving to a digital business.
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| From industry 1.0 to Industry 4.0
based on mechanical production 
equipment driven by water and 
steam power

based on mass production ena-
bled by the division of labor and 
the use of electrical energy

based on the use of electron-
ics and IT to further automate 
production

based on the use of                       
cyber-physical systemstomorrow

68%
... of people in 
the world have 
electricity

45%
... of people in 
the world have 
running water

28%
... of people in the 
world have a han-
dline telephone

3.3 bn
... of people in 
the world use the 
internet

58 M
... Germans use 
the internet

49 M
... people in 
Germany own a 
smartphone

68%
... of people in the 
world have a cell 
phone

58%
... of people in the 
world have a bank 
account

36%
... of people in the 
world own a car

3.4 bn
... people 
worldwide own a 
smartphone

66 %
... of Germans use 
their smartphone 
to access the 
internet

1 M WhatsApp messages 
are sent in Germany 
every day
         111 M text messages 
         are sent in Germany 
         every day

667 M WhatsApp messag-
es are sent in Germany 
every day
         40 M text messages 
         are sent in Germany 
         every day

667 M WhatsApp messag-
es are sent in Germany 
every day
         40 M text messages 
         are sent in Germany 
         every day

Facebook users 
worldwide:
2006 – 12 M
2016 – 1.65 bn

269 M 
emails are sent and 
received every day 
around the world

1.47 bn
e-commerce users 
worldwide

˃ 50% of business 
purchase will be 
made from online 
shops by 2020

1/3 of business 
in industry have 

digitalized at least 
60% of their busi-

ness processes 
and value chain

German busi-
nesses invest 
40 bn euros in 

Industry 4.0 
every year

80% of new 
business 

ideas arise 
from informal 

exchanges

In 2020
80% of value 
chain world-
wide will be 
digitalized

... of all employees in 
Germany work from 
home occasionally

... of skilled workers 
already use flexible 
working models

˜ 50 bn devices will be 
connected by 2020

At 77 % of companies, 
more than 75% of 
employees use digital 
devices

At 69 % of 
companies, 
75% of 
employees 
use digital 
infrastructure

76 % of employees mention 
“work, increased workloads, 
rapid technological change and 
money” as the main causes 
of stress

33 % are extremely 
stressed every day

48 % … say that 
their personal stress 
levels have increased 
greatly overt the last 
5 years

1M … employees are 
absent every day due 
to illness caused by 
“stress”

77 % experience 
“stressful” situations 
at the office every day

73 % … suffer from 
psychological prob-
lems due to “stress”

Annual costs caused 
by “stress”:
USA: $ 300 bn
Europe: € 26 bn
Australia: $ 16 bn



159

Impact of cloud & Artificial Intelligence

THE DIGITAL EVOLUTION – STEP BY STEP

+ 40 Years

MODULE 6Digitalization

While it may seem like a recent development, the trend of converting analogue 
or physical processes and documents has been going on for decades. Digitiza-
tion essentially began with the advent of computers in the 1950s. Since then, 
the non-stop march of digitization has transformed nearly everything into com-
puter-friendly 1s and 0s and has changed the way we work, communicate, shop, 
bank, and even how we relax and entertain ourselves.

 Figure 4: Digital evolution, step by step

Digital Transformation has been one of the most persistent and notable large-
scale trends shaping the modern era - and it shows no signs of slowing. Recent 
advances in OCR, ICR, and machine learning technology have made transforming 
paper documents into fully digital assets faster and easier than ever with an ev-
er-increasing degree of accuracy. The development of real-time payment options 
is set to revolutionize peer-to-peer transactions. And myriad other advances are 
being made that will continue to expand our digital capabilities.

The European Commission unveiled its “2030 Digital Compass: the European 
way for the Digital Decade”, which combines a vision for an “open and com-
petitive single market”.

The “Digital Compass” will indicate key priorities in the Commission’s strategy: 
skills, infrastructure, and transformation of businesses and public services.

The new strategy puts SMEs at the centre of the digital transformation, ac-
knowledging their importance as Europe’s motor for innovation.

The new strategy of the European Commission for digital transformation focuses 
on the key areas of digital skills, infrastructure, and the transformation of busi-
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nesses and public services. A particular emphasis is placed on the role of small 
and medium businesses: “SMEs have a central role in this transition, not only 
because they represent the bulk of the EU companies, but also because they are 
a critical source of innovation,”, the Digital Compass reads. As a representative 
of innovative digital frontrunners, DIGITAL SME welcomes the recognition that 
Europe’s innovative ICT industry will have a key role at play to manage the tran-
sition.

Knowledge Activity 1:

Identify three reasons why Digitalization would be important to your busi-
ness? 

Reason 1:

Reason 2:

Reason 3:

6.5. Software 
Manufacturing systems nowadays are complex and composed of automated 
workstations that must contend with increasing product variety, varying de-
mand, and shorter time to market requirements. Industry needs to have faster, 
more cost-effective, reliable, and flexible production capabilities to respond to 
the increasing system complexity and variation.

6.5.1. EMULATE 3D DIGITAL TWIN

One method of managing the increasing variation and demand is to develop 
highly efficient automated production systems with the ability to detecting sys-
tem errors and issues early in the design and development phases.

Automated production systems are controlled by Programmable Logic Control-
lers (PLCs) that run advanced logic controller code. PLC code becomes challeng-

MODULE 6 Digitalization
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ing to verify and validate especially as the length of the program grows and 
the PLCs are extended to control more operations. Verification and Validation 
equipment controlling code is business and safety critical and it takes place in a 
manner that protects people, products, and equipment.

Figure 5: 3D design of virtualizable equipment 

The effort of developing, verifying, and validating an automated manufacturing 
system requires an in detail understanding of software, hardware, mechanical, 
electrical, pneumatic, and hydraulic systems. Additionally, knowledge and insight 
into how operators take part with the systems is critical. Therefore, developers 
from various disciplines needs to collaborate to accomplish the desired system 
behavior in appropriate time.

The term Digital Twin was introduced to public in general for the first time in 

Figure 6: 3D design of virtualizable equipment 

NASA’s integrated technology roadmap. The concept of the Digital Twin is used 
in a large extent of application domains, such as in industrial production and 
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management in designing and testing vehicles and systems in automotive, aer-
ospace, and defense industry. The Digital Twin concept has also been applied in 
the design of smart cities, digital museums and even for capturing the athletic 
behavior of humans.
A more efficient way to exceed the challenges is through simulation-based emu-
lation, which is usually referred to as Virtual Commissioning.

Engineers and programmers can virtually test PLC code, alternative production 
designs or concepts, and rework issues prior to the installation of physical equip-
ment. In addition, Virtual Commissioning permits engineers and programmers 
to work simultaneously and in parallel.

6.5.2.1. Vuforia Chalk (features, device support, case studies)

Parametric Technology Company (PTC) made its first investment in Augment-
ed Reality (AR) in 2018 by acquiring the “Vuforia” software from Qualcomm. To-
gether with Henkel, Toyota, Howden, BID Group and Rockwell Automation, they 
provide a remote assistance software through the means of augmented reality, 
thus offering real-time video communication between experts and technicians 
for interventions and service operations.

6.5.2.1. Features of Vuforia Chalk:

•  One of the most valuable features of this software is the multi-expert ses-
sions. It allows up to five remote participants per session, which enables 
real-time support between multiple tiers of experts over the same shared 
view over the situation at hand.

• Another important feature is the digital annotations. Any participant can 
make annotations which are visible by the others and “stick” to the real ob-
jects, even if the participant streaming the video moves around in the envi-
ronment (see Figure). This enables for better communication between users, 
accurate and clear instructions for different procedures.

As for safety and security, the stream is end-to-end encrypted and none of the 
footage remains recorded or stored, this solution being offered by Amazon Web 
Services.

6.5.2.2. Device support

Vuforia Chalk can run on different devices and operating systems, offering eas-
ier means of communication between technicians and experts. There is a mobile 
application supported by Apple’s iOS 13 and up, and Android 8.0 and up. For 

MODULE 6 Digitalization
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desktops, the software is available through web browsers (Chrome for Windows 

Figure 7: augmented reality section on a live photo  

and MacOS, Microsoft Edge). Another very useful device which offers support for 
this software is the RealWear (HMT-1 and HMT-1Z1), which allows the technician 
to work hands-free. An Admin Center is also available through web browsers.

6.5.2.3. Some examples

Rockwell Automation started using Vuforia Chalk intensely in 2020 due to the 
strict travel bans, for installation of complex machines and to serve their servic-
es team. In under two months they trained over 3.000 remote and field-based 
engineers with Vuforia Chalk. These engineers achieved customer’s machine 
change-over in an average of 2 days. Their customers now connect with Rockwell 
Automation for remote service effectively and have significantly lowered their 
down-times.
Toyota uses this software to oversee the installation and maintenance of new and 
existing manufacturing lines. This work was usually done by a Toyota employee 
teamed-up with subcontractors, and it was very difficult to travel to the destina-
tion site because the installations are usually made during the site’s holidays or 
off-hours. By using Vuforia Chalk, the need of travelling for the above-mentioned 
operations was reduced significantly.

6.5.3. Innovation through education using Augmented Reality

While Augmented Reality is already widely used in video-games, another industry 
in which it became a thriving trend is education and eLearning. From simulating 



164

classroom environments to stimulating students to think out of the box and see 
their own creations catch life using real-world physics, AR is believed to innovate 
the teaching systems around the world.
Some universities and companies developed their own software for this modern 
type of teaching. The most immersive and creativity-driven application will be 
presented in the following paragraphs.

6.5.3.1.  CoSpaces Edu

CoSpaces Edu is a creation app used in teaching, which stimulates the students 
to build, code and explore their creations both in AR and VR, while learning digital 
skills. They can build 3D models using user-friendly creation tools, animate them 
using block-based coding or by writing advanced scripts, and they can watch 
their creations function around them using AR.

The Creation Toolbox offers the possibility to create virtual scenes with pre-de-
fined environments or with personalized models from external files. From people 
to constructions and machines, each user can create its own virtual world.

Animating the above-designed environment may be done using CoBlocks, a 
visual coding language designed by CoSpaces, in which the user drags instruc-
tions and configures a few parameters, similar to MIT’s “Scratch”.

 Figure 8: graphical coding example 

For advanced coders, CoSpaces Edu supports Typescript, enabling more ad-
vanced and interactive experiences. For this, the users need to install an API 
provided for free, given that the user has applied for the PRO version of the 
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software. With this API, the physics engine allows the users to experiment more 
real-world physics and visualize abstract scientific concepts.

One of the most interesting features of this app is that it is compatible with 
MERGE Cube. Although it is not an electronic device, this “gadget” adds a new 
dimension to each creation. It is a foam cube with different patterns on each 
side. When one pattern is scanned with a compatible app, the cube becomes an 
interactive AR tool. CoSpaces Edu has the ability to project the creations onto 
the cube and turn it into a hologram. Content can be placed on the surface or 
inside the cube, and each designed object can be interacted with or can have its 
animation triggered.

 Figure 9: visual representation of Merge Cube

So, while designing scenes, playing games or doing physics experiments, stu-
dents are inherently processing some of the information by themselves, thus 
developing their creativity and driving their minds towards innovative ways of 
approaching certain scenarios or phenomena.

6.5.4. Cloud services

We all know them but rarely used them to the highest of their potential. The usa-
bility in the professional and educational world is even more since collaboration 
is paramount in the success of organization.
Whether we are talking about file sharing, online meetings or even online shared 
design sessions can be facilitated by the most basic apps from the list below.
Products and services that help daily the way we handle data nowadays:

- Google suite with Google Drive, email, calendar, Classroom, Meet, work-
space, etc

- Microsoft with Sharepoint, Office 365, Teams, OneDrive
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- Collaboration tools like Trello, Asana

- Cloud storage: Wetransfer, Dropbox, other
Not to mention the huge benefits of having already used these products to cope 
better with the challenges that arose once the restrictions for physical interaction 
appeared due to COVID pandemic. One of the biggest beneficiaries of the online 
tools were the academic institutions from kindergarten to higher education level 
(see Google Classroom, Zoom, Teams, etc).

One of the most useful features of the cloud service offered by Microsoft is the 
SharePoint. Having integrated the Office 365 package one can work remotely 
on an Excel file in sheet1 while another person can be editing the same file in 
another cell in sheet1 or even totally different content in sheet2. This allows 
for multi-threading editing enabling an incredible collaboration tool for online 
teams that can not only see and talk to each other but also work on the same file 
during the online / offline meeting.

Figure 10: example of live chat initiated from SharePoint real-time file access

An interesting feature of Office365 would be the possibility to see in each mo-
ment who else is simultaneously connected with you on the same file and also to 
chat with each other using the integrated Teams software of the same services 
package.

A visual tool from the same package is Whiteboard, which can be used in teams 
screen share and real time contribution from all participants 

MODULE 6 Digitalization
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Figure 11: Screenshot from Whiteboard tool in Office365 package

Knowledge Activity 2:

Identify three tools presented in the chapter above that you have already 
used in your organization. If none, chose the ones you think most useful and 
why. 

Reason 1:

Reason 2:

Reason 3:
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6.6. Hardware
Hardware applications have also an important role in digital transformation.

6.6.1. Smart Glasses

A great example of Head Mounted Display (HMD) are the smart glasses. Their ba-
sic operating principle is collecting data from a wireless network and projecting 
it on the lenses or directly into the user’s eyes. While some manufacturers offer 
this device as a standalone product, most of them require an additional mobile 
application that runs on the same operating system to enable synchronization, 
flexibility and enhanced functionalities. In this scenario, the device operates as a 
head-up display (HUD) or as a remote control for the mobile device.

6.6.2. Applications

To meet industrial needs, some manufacturers entered the field of augmented 
reality, thus transforming this promising device into a genuine tool for techni-
cians and engineers. While some developments went towards keeping the ap-
pearance of “glasses”, others tend to go a bit over the edge and implement the 
same features in a different manner. The end-purpose of these devices in the 
industrial field is to offer high support for communication between technicians 
and engineers when different maintenance scenarios occur and multiple domain 
knowledge is needed.

Microsoft is one manufacturer that preserved some of the basic aspects of glass-
es, such as lenses. Their product, the HoloLens, is more of a head-mounted dis-
play (HMD) with images being projected on the lenses, creating a holographic 
experience. It is available in three configurations, each designed for a specific 
range of applications. 

Figure 12: VR / AR glasses

MODULE 6 Digitalization
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As mentioned before, some manufacturers implement augmented reality fea-
tures in a different manner. For example, Vuzix and RealWear offer a set-up with-
out lenses. Their design is based on a high-resolution small display situated in 
a certain position, below the line of sight, which the wearer sees like a 7-inch 
tablet. It offers the same computing power of a flagship smartphone, making it 
a powerful and flexible tool.
 

Figure 13: VR / AR glasses – example 2

6.6.3. Cobots

A collaborative robot, cobot, is a robotic arm designed for direct interaction of 
a human with a robot within a shared space or where humans and robots work 
in close proximity. This type of robots has many uses, ranging from some “do-
mestic” applications such as information robots or logistics robots, to industrial 
robots which help operators automate tasks like moving heavy parts or machine 
feeding.

Figure 14: AGV array in a connected factory

6.6.4. Standards

Throughout the years, and as technology evolved, safety standards were up-
dated every couple of years, together with the definition and what is included 
in a collaborative robot application. The latest one is ISO/TS 15066:2016, and 
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it specifies safety requirements for both industrial robots and cobots, as well 
as the work environment in which they are meant to operate. It also defines 
what a “collaborative” robot application includes: the robot, end-effector, which 
is mounted on the robot-arm or manipulator, and the work piece.

6.6.5. Applications of cobot

One very wide-spread application of cobots is the Automatic Guided Vehicles 
(AGV). This type of cobot is designed for transportation of supplies within a fac-
tory or building. They are usually connected to an internal network and have the 
factory/building mapped within their memory. The operator requests a specific 
part to be delivered, and an available AGV brings it to him from storage.

Another very useful application is helping operators in lifting and manipulating 
heavy structures or equipment.  These are mostly used in the automotive indus-
try, where the robotic arm is guided by the operator to the specific mounting 
position. After the operator releases the arm, it travels back to his basic position 
and waits for another operation.

Obviously, there are already “hybrid” robots, which can switch between industrial 
robot speed to collaborative speed the instant a human operator enters its work-
ing area. This offers high flexibility and collaborative safety.

Figure 15: Picture representing a general purpose Cobot arm

6.6.6. DRONES

Unmanned Aerial Vehicles (UAV) over the past few years, have become central to 
the functions of various businesses and governmental organizations and have 
managed to enter through areas where certain industries were either inactive or 
delaying. From quick deliveries at rush hour to scanning an unreachable military 
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base, drone features demonstrate to be extremely beneficial in places where 
man cannot reach or is unable to perform in a prompt and efficient manner

Figure 16: Civil purpose drone

Whether these unmanned aircrafts are controlled by a remote or accessed via a 
smartphone app, they possess the capability of reaching the most remote areas 
with little to no manpower needed and require the least amount of effort, time, 
and energy. This is one of the biggest reasons why they are being adopted world-
wide, especially by these four sectors: Military, Commercial, Personal, and Future 
Tech Drones have been around for more than two decades, but their roots date 
back to World War I when both the U.S. and France worked on developing auto-
matic, unmanned airplanes. But the last few years have been significant in terms 
of drone adoption, usage expansion across industries, and global awareness.

 Include multiple useful features such as aerial photography for journalism and 
film, express shipping and delivery, gathering information or supplying essen-
tials for disaster management, thermal sensor drones for search and rescue 
operations, geographic mapping of inaccessible terrain and locations, precision 
crop monitoring, law enforcement and border control surveillance and storm 
tracking and forecasting hurricanes and tornadoes.

Military usage of drones has become the primary use in today’s world. Used 
as target traps, for combat missions, researching and developing, and for su-
pervision, drones have been part and portion of the military forces worldwide. 
Unfortunately they have proven very good capabitilities in real life, in the recent 
military conflict in Ukraine were both the attackers and the defendants have used 
this technologies for either espionage and surveillance or actual ofensive actions 
for very specific targets with exceptional precision and efficiency. 

Commercial use of drones is gaining constant propulsion and has become the 
talk of the hour, as multiple industries are working with drones as part of their 
regular basis for management functionality.
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Drone technology is constantly evolving, so future drone tech is currently under-
going innovative development.

Figure 17: Drone used by Amazon for short range shipment 

There are still many obstacles to overcome, especially safety and privacy issues, 
but one thing is certain Drones will become more common in the measurable 
future. Over the next few years, Drone technology will become better in every 
way providing safer, more machine-controlled drones, as they gain capabilities 
we can’t even imagine today.

Reference: www.businessinsider.com/drone-technology-uses-applications 
Referene: https://airdronecraze.com/drone-tech/

Knowledge Activity 3:

What pro’s and con’s do you see for using these kind of hardware 

Pro 1: Con 1:

Pro 2: Con 2:

Pro 3: Con 3:

MODULE 6 Digitalization
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6.7. Internet of things – IoT

The Internet of Things, or IoT, is a system of interrelated computing devices, me-
chanical and digital machines, objects, animals or people that are provided with 
unique identifiers (UIDs) and the ability to transfer data over a network without 
requiring human-to-human or human-to-computer interaction.      A thing in the 
internet of things can be a person with a heart monitor implant, a farm animal 
with a biochip transponder, an automobile that has built-in sensors to alert the 
driver when tire pressure is low or any other natural or man-made object that 
can be assigned an Internet Protocol (IP) address and is able to transfer data 
over a network.
An IoT ecosystem consists of web-enabled smart devices that use embedded 
systems, such as processors, sensors and communication hardware, to collect, 
send and act on data they acquire from their environments. IoT devices share the 
sensor data they collect by connecting to an IoT gateway or other edge device 
where data is either sent to the cloud to be analyzed or analyzed locally.     Some-
times, these devices communicate with other related devices and act on the in-
formation they get from one another. The devices do most of the work without 
human intervention, although people can interact with them, for instance, to set 
them up, give them instructions or access the data.

The internet of things helps people live and work smarter and more efficient. In 
addition to offering smart devices to automate homes, IoT is essential to busi-
ness. IoT provides businesses with a real-time look into how their systems really 
work, delivering insights into everything from the performance of machines to 
supply chain and logistics operations. IoT enables companies to automate pro-
cesses and reduce labor costs. It also cuts down on waste and improves service 
delivery, making it less expensive to manufacture and deliver goods, as well as 
offering transparency into customer transactions.

Beside its many benefits in various applications from day to day life to enterprise 
manufacturing processes or smart city management, the IoT also has its disad-
vantages and poses a great security and privacy issue. The internet of things 
connects billions of devices to the internet and involves the use of billions of 
data points, all of which need to be secured. Due to its expanded attack surface, 
IoT security and IoT privacy are major concerns. Because IoT devices are closely 
connected, all a hacker has to do is exploit one vulnerability to manipulate all 
the data, rendering it unusable. Additionally, connected devices often ask users 
to input their personal information, including names, ages, addresses, phone 
numbers and even social media accounts; information that’s invaluable to hack-
ers. Hackers aren’t the only threat to the internet of things; privacy is another 
major concern for IoT users. For instance, companies that make and distribute 
consumer IoT devices could use those devices to obtain and sell users’ personal 
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data. Beyond leaking personal data, IoT also poses a risk to critical infrastruc-
ture, including electricity, transportation and financial services.

6.7.1. Industrial Internet of Things (IIoT)

The Industrial Internet of Things (IIoT), Smart Factory, the fourth industrial rev-
olution or Industry 4.0 are all names given to the use of IoT technology in a 
business setting. The concept is the same as for the consumer IoT devices in 
the home, but in this case the aim is to use a combination of sensors, wireless 
networks, big data, Artificial Inteligence and analytics to measure and optimize 
industrial processes. 

1.IoT infrasturcure pro-
vider

Providers of data centers, 
Cloud Services and tele-
communications

2.IoT platform provider
Providers of platform 
solutions that use apps 
and Deploy software

3.Software and applica-
tion Developer

Developers and vendors 
of software solutions 

4.Equipment and service 
provider

Mechanical engineering 
OEM and other hardware 
service and product pro-
vider 

5.Factory operator 
End customer with ma-
chinery and use of IoT 
Solutions via platformProduction plant

One of the pillars of Industry 4.0 is the extensive use of internet not only as an 
inexpensive channel to connect machines, devices, sensors, and people, but as a 
way to create new product functions and features related to the capability to use 
the Internet as a source of information. In this respects advanced diagnostic and 
predictive maintenance based on data collection of large volumes of sensor data 
from multiple locations and plants will significantly reduce maintenance cost, 
increase asset availability, and create new usage-based business models.

MODULE 6 Digitalization
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6.7.2. Residential use of IoT 

With the rise in accessible technology that can reach everyone’s homes, Internet 
of Things becomes a way of home digitalization. Using platforms like Google 
Home, Aqara Home, Xiaomi Home everyone can have at his fingers home auto-
mation like programmable garden waterin, automatic windows shield that fall 
with the rise of sunlight, motion sensors, etc. 

Figure 19: Google cloud example – smart home

Knowledge Activity 4:

Do you have IoTtechnology at your workplace? Is the company open to such 
technology usage? Is your home „connected” ? how would you use this tech-
nology at work or at home?

Answer 1:

Answer 2:

Answer 3:

Answer 4:
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6.8. Blockchain
A blockchain is a growing list of records, called blocks, that are linked togeth-
er using cryptography. It’s also described as a “trustless and fully decentralized 
peer-to-peer immutable data storage” that is spread over a network of partici-
pants often referred to as nodes. Each block contains a cryptographic hash of 
the previous block, a timestamp, and transaction data (generally represented as 
a Merkle tree). The timestamp proves that the transaction data existed when the 
block was published in order to get into its hash. As blocks each contain informa-
tion about the block previous to it, they form a chain, with each additional block 
reinforcing the ones before it. Therefore, blockchains are resistant to modifica-
tion of their data because once recorded, the data in any given block cannot be 
altered retroactively without altering all subsequent blocks.

Blockchains are typically managed by a peer-to-peer network for use as a public-
ly distributed ledger, where nodes collectively adhere to a protocol to communi-
cate and validate new blocks. Although blockchain records are not unalterable as 
forks are possible, blockchains may be considered secure by design and exempli-
fy a distributed computing system with high Byzantine fault tolerance.

The blockchain was invented by a person (or group of people) using the name 
Satoshi Nakamoto in 2008 to serve as the public transaction ledger of the cryp-
tocurrency bitcoin. The identity of Satoshi Nakamoto remains unknown to date. 
The invention of the blockchain for bitcoin made it the first digital currency to 
solve the double-spending problem without the need of a trusted authority or 
central server. The bitcoin design has inspired other applications and blockchains 
that are readable by the public and are widely used by cryptocurrencies. The 
blockchain is considered a type of payment rail. Private blockchains have been 
proposed for business use but Computerworld called the marketing of such pri-
vatized blockchains without a proper security model “snake oil”. However, others 
have argued that permissioned blockchains, if carefully designed, may be more 
decentralized and therefore more secure in practice than permissionless ones.

Figure 20: blockchain structure

MODULE 6 Digitalization
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6.8.1. General use

Blockchain technology has huge potential to transform long-term business mod-
els. Blockchain technology is a “fundamental” technology - with the potential to 
create new foundations for global economic and social systems - rather than a 
disruptive technology, which “attacks traditional business models at a lower cost 
in solution”. Even so, there are several products that have “matured” from the 
concept stage to the end of 2016. The use of blockchain technology promises to 
bring significant improvements to global supply chains, financial transactions, 
asset registers. and decentralized social networks.

There are also observers who remain skeptical. Steve Wilson of Constellation 
Research believes the technology has been exaggerated by unrealistic expecta-
tions. To mitigate risk, companies are reluctant to place blockchain technology at 
the core of their business structure.

Blockchains can help businesses use new ways to process digital transactions. 
Examples include payment systems and digital currencies, facilitating crowd-
funding (selling an asset to a large number of people), or implementing predic-
tive markets - markets in which transactions are based on future events - and 
governance tools, e.g. advice, administration running on the blockchain.

In a contract or transaction, blockchain technology eliminates the need to have 
a trust service provider - i.e. an entity that verifies the identity and actions of 
the parties - and it is predicted that this would result in less capital blocked in 
disputes. Blockchains have the potential to reduce systemic risk and financial 
fraud by automating time-consuming processes and human resources, such as 
those involved in starting a business. In theory, it would be possible to automate 
processes such as tax collection, property transfer and risk management.

Being a distributed registry, the blockchain reduces the costs involved in ver-
ifying transactions, as well as eliminating the need for a “trusted third party”, 
such as banks, to complete transactions. Although it initially provided financial 
solutions, blockchain technology is expanding into other areas and activities, 
such as decentralized applications and collaborative organizations that eliminate 
intermediaries.

Blockchain technology can be used to create a permanent, public and transparent 
register for storing data on various sales, storing intellectual property by regis-
tering copyright, tracking the use of digital content and making payments to the 
authors of this digital content. Examples include systems in which WiFi users pay 
for the service provided or musicians who automatically receive micro-payments 
every time a song of theirs is listened to. In 2017, IBM partnered with ASCAP and 
PRS for Music to create a blockchain-based music distribution system.
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Kodak announced in 2018 that it intends to launch a digital cryptocurrency (Kod-
akCoin ICO) to register photographers’ copyrights.

Blockchain technology also allows new business models in the insurance indus-
try that were not initially possible, such as peer-to-peer insurance systems, par-
ametric insurance (previously established fixed amount insurance) and microin-
surance (for small payments). Collaborative economy systems and the Internet 
of Things are also expected to benefit from blockchain technology, as they are 
decentralized and involve collaboration between users. Blockchains can also be 
used to secure electronic voting systems to eliminate the risk of servers storing 
votes being hacked. Blockchains are also used for the management of medical 
records in hospitals, which increases interoperability, as well as for storing data, 
publishing texts and identifying the origin of digital art. Blockchains help users 
exercise ownership of a computer game’s assets (digital assets), an example of 
which is Cryptokitties.

6.8.2. Examples of applications:

• The DAO (“Decentralized Autonomous Organization”) - a decentralized 
peer-to-peer investment fund for the purpose of financing other businesses 
or NGOs. In contrast to other existing investment funds, DAO did not belong 
to a particular state and did not have a board of directors. DAO investors 
received voting tokens and the fund’s investments were decided by vote.

• Fort cryptocurrency transactions between vehicles - incentivization of traf-
fic participants using tokens exchange

• Steemit - a social networking blog / site and a cryptocurrency

• Hyperledger - a collaborative effort by the Linux Foundation to support 
distributed register-based blockchains. Notable projects under this initiative 
include Hyperledger Burrow (by Monax) and Hyperledger Fabric (by IBM) 

• Counterparty - an open-source financial platform for creating peer-to-peer 
financial applications on the bitcoin blockchain.

• Quorum - a private blockchain of JPMorgan Chase with private storage, 
used for smart contracts

• Bitnation - a decentralized voluntary country/nation without borders, which 
establishes a set of contracts and laws, based on smart contracts of the 
Ethereum type

• Tezos - a decentralized voting system.

MODULE 6 Digitalization
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6.9. Non-Fungible Token (NFT)

While blockchains have been around for some years, and are mostly used in 
recording cryptocurrency transactions, a new and rather interesting type of dig-
ital asset has been starting to gain terrain in the field of blockchain technology 
usage. 

Commonly, owning an NFT is associated with a license to use the digital asset, 
but it doesn’t necessarily give the buyer a copyright. Some grant a license for 
personal use, while other licenses also allow commercial use of the said asset.

Some of the usual associated files are: digital art, games, music, films. These 
days, the most popular are the digital arts and in-game assets. NFTs are also 
starting to become proof of confirmations for assets owned in metaverses, for 
which one must use crypto tokens as a form of payment. 

One recent example is a very well known romanian underground folk music band 
who has decided to launch using ELRON blockchain network a collection of 10,000 
NFT to enchant and engange the fan of both crypto technology and music.

In conclusion, while some of us are thinking that the process of digitalization 
should find ways to innovate our day-to-day tasks or means of recreation, some 
are focusing on innovating the digitalization processes which might end up 
changing it’s meaning completely.

Knowledge Activity 5:

Let’s face it! What crypto coins or NFTs do you own?  What was you initial 
thought when deciding to get involved in this trendy field of high risk and 
volatility? 

Coins:

Reasons:

Benefits / Risks:
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6.10 Artificial intelligence
Even since before technology got to where it is today and beyond, there were the 
science fiction writers who envisioned where the future might lead tens of years 
ago.

The cinematography was the most important channel who portraited in images 
what early visionaries like Isaac Asimov, Jules Verne, George Orwell and a lot of 
others have pictured in their stories.

One of the most well-known movies to portray the even more specific topic of 
Artificial intelligence are titles like:

• - Bicentennial Man (1999) 
• - Artificial intelligence (2001) 
• - Her (2013)
• - Ex Machina (2014)

Going forward in time, big players like IBM have invested heavy amounts of 
money and time to develop something that has the potential to change the fu-
ture of humankind. Having access to all the hardware and the software resources 
of a giant like IBM, the engineers have developed an entity that was about to 
learn and be able compete in the most challenging competitions of human brain. 
(Jeopardy show in US). Using his 200 million pages of structured content he man-
aged to beat worldwide champions in general knowledge with his intelligence.

Later on, this type of machine learning entities may represent the solutions the 
people search in domains like medicine or practice of law (not exclusively) to 
obtain objective opinions from so called AI experts in problems like diagnosis, 
cross checks in complicated trials when deciding the sentences.

At a personal level we all can agree that personal assistant like Siri / Google 
may come in very handy when organizing our lives with matters as trivial as 
shopping list, favourite cinema or booking a table in a restaurant. These AI ap-
plications that have reached the masses are becoming more accessible, cheaper 
and smarter every day, and even we like it or not will become a part of our daily 
life if they are not already.

MODULE 6 Digitalization
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Knowledge Activity 6:

What ethical / moral / privacy issues can you identify in technologies using 
A.I.?

Answer:

What benefits can you draw from some of the most day to day examples? 
Personalized ads, google timeline analytics, etc. 

Answer:

Conclusions

Summing up the above, digitalization is a must. One cannot succeed in life the 
way it is structured today in the modern society without accepting at least par-
tially the digital world inside.

Whether we talk about pieces of software that make our life easier like email, 
cloud services or online meeting software or we talk about highly technical de-
vices that may assist the work of highly skilled individuals, digitalization is a key 
to understanding better how we can use our most precious resource: our time 
the fastest, the easiest and most efficiently with the help of technology.
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 A N N E X E S

1. Best practice: Marketing Automation

Identify a problem
How to proactively manage the marketing and communication process with pro-
sects and customers in a small business resulting in increased sales. 

Short summary
A challenge faced by most small companies is how to capture, process and use 
prospect and customer data to drive sales and profitability. Small businesses 
often do not have the staff to respond in a timely manner to sales enquiries and 
to run promotional campaigns. 
Within weeks of introducing a Customer Relationship Management system, the 
sales and service support processes were transformed resulting in increased 
sales, profitability, and customer service. 

Description
Exponential Training & Assessment needed to streamline the customer service 
process from marketing to enquiry and sale through to post purchase support 
and service. 
The solution was to re-design its entire customer and internal communication 
system. The selected off-the-shelf solution was a subscription, cloud-based Cus-
tomer Relationship Management and Marketing automation product called KEAP.   
To maximise the benefit of innovating the company’s communications process, 
the ’customer journey’ was mapped from start to finish. The subsequent pro-
cess maps enabled the automation of sales enquiries direct from the company’s 
website into a sales and customer funnel and a customer database. Using data 
tags, fields and codes, KEAP is able to automatically respond to prospects and 
customers with personalised messages and letters. KEAP maximises efficiency 
enabling people to focus on more important tasks (e.g. building relationships 
with customers). The reporting functions enables management to monitor sales 
conversion rates and to create new customised marketing campaigns. 

Impact 
The introduction of digital marketing and a move away from traditional pa-
per-based marketing in 2016 required Exponential Training to re-design its mar-
keting and promotions strategy. Once set up with automated campaigns and 
response sequences, the company was able to provide a 24-hour response to 
sales enquires and to manage the communication process.   
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Lessons learned / Conclusion
Taking time to research and select the right digital solution can result in the suc-
cessful innovation of a process and company’s systems. The key is taking time to 
clearly define the needs BEFORE looking for a solution. As with any major change 
initiative, it also pays to take time to plan and manage the implementation of 
change – technology-based improvement projects often fail not because of the 
technology but because of people feeling displaced and unsure how to use the 
technology. 

References:
KEAP - https://keap.com
“Keap organizes your client information & daily work in one place, freeing you 
up from repetitive tasks”.

2. Best practice: Team-working and Performance

Identify a problem
How to benchmark, assess and improve the performance of teams at work re-
sulting in improved communication and results. 

Short summary
Whilst 360-degree assessment is not new, technology is enabling it to be used 
more creatively and across sectors, organisations, large teams as well as multi-
ple sites and countries. 
TeamMate 360 was developed by a Greek organisation and has subsequently 
been translated for use in multiple languages. This has enabled the drafting of 
a series of national benchmark reports analysing the skills of managers in six 
different countries. 

Description
Best Cybernetics developed an on-line assessment tool called TeamMate 360. 
The tool enables companies to set up and complete detailed assessments of the 
skills of managers. Once the names and contact details of managers have been 
entered along with the details of the people who will assess them (e.g. team 
members, manager, colleagues), the system automatically emails and manages 
the assessment process 
The system also generates a TeamMate 360 assessment report for each manager 
combining a visual, statistical and text-based representation of the manager’s 
assessment results. The report provides feedback on the results of the manag-
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er’s self-assessment and the aggregate feedback from the respondents who as-
sessed the manager. 
The tool also enables the systematic analysis of the data once aggregated, there-
by providing a set of benchmark indicators by both ’Core’ and ’Specific Skill’ lev-
els. The data can be analysed at company, sector and other levels and used to 
improve performance and benchmark reports. 

Impact 
The increase in remote working, especially during the Coronavirus pandemic 
and lockdown, requires managers to develop new skills and approaches to the 
management of remote teams and team members. TeamMate 360 provides both 
line managers and the teams they manage with a set of data enabling them to 
plan and improve their personal and team performance

Lessons learned / Conclusion
The TeamMate 360 tool provides valuable insights into the skills and compe-
tences of managers. It is best used in conjunction with a trained facilitator. The 
facilitator is able to help the manager to reflect on their assessment report and 
to prepare a practical action plan to improve their performance.  As with most 
digital tools and processes, their full value still needs the involvement and judge 
of people. 

References:
Erasmus+ Project called TeamMate360 (2018).

3. Best practice: Is innovation really expensive?

Identify a problem
Innovation is usually a risky activity (because it does not mean an absolute suc-
cess) and expensive process/activity. 

Short summary
Many people think that innovation can only be something very-very new, which 
is also terribly expensive. The management team of a company usually make 
decision on the innovation which influence the entire or a part of the company 
without involving other employees. The story shows a case of how an employee 
could solve a recurring problem much cheaper and easier than the management.

ANNEXES
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Description
A recurring problem for a large soap manufacturing company was that the boxes 
shipped were empty due to several causes. It meant huge losses for them and 
they wanted to solve this problem, so the management team had organized inter-
nal meetings in order to brainstorm about the best solution. Finally, they decided 
to carry out a process innovation and install an instrument in the assembly line 
(before the boxes get into the trucks) which measures the weight of the boxes 
and if it doesn’t reach the limit, it signals and the person working in line can take 
down that box from the assembly line. This solution was very-very expensive, 
tens of thousands of euros and it had a “flaw”.  When it felt that the weight of a 
box was inappropriate and signalled to the staff, the signal was very annoying 
to those working there because it was very loud. In order to avoid the annoying 
and obnoxious signals, an employee figured out an alternative solution: he put 
a fan next to the assembly line (in front of the measuring instrument). The fan 
blew the empty boxes down from the assembly line preventing empty boxes to 
be loaded onto the trucks.

Impact (optional) 
The installation of a new equipment resulted in the immediate advancement re-
garding the infrastructure of the assembly line. The modification requested a 
different work phase to be introduced into the production process, which was 
the final overview of the products. This resulted in effectively discarding empty 
and inadequately packed products.

Lessons learned / Conclusion
To solve a problem, we don’t always have to think big, world-saving ideas, often 
the best solution is much simpler and cheaper than we think. It is often worth-
while to involve employees who are directly related to the problem in figuring 
out a solution to the problem because they usually have a deep knowledge of the 
problem and have a solution for it.

References:
The experience was shared by a manager within the framework of a teaching 
and training activity for a car industry supplier.

4. Best practice: 70-20-10

Identify a problem
The 70–20–10 model is often used. This has been used by some of the biggest 
corporate giants, but can you replicate this ratio in your own organization?  
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Short summary
Many organizations have adopted the 70:20:10 model to drive innovation.  This 
model suggests that you should invest your focus and capital in the following 
ways: 70% on core initiatives, 20% on adjacent projects, 10% on transformational 
projects.  

Description
The origin of the model comes from the theory of learning. This model is so 
popular that Google bases its innovation investment on it. Also, other companies 
that have successfully used this method are Apple and L&D.
According to the 70:20:10 innovation model, your organization should invest 
about 70% of its time and capital on improving existing products. These tend to 
require a lower financial investment and fit your current customer base and work 
processes.
You have to invest about 20% on adjacent projects, because adjacent projects are 
similar to your current business, yet still a new market. No matter how successful 
your organization, service, or product is; eventually, you will need to adapt and 
change to meet new market needs. Investing in adjacent projects allows you to 
control and take the lead in this process.
Transformative and innovative projects can be risky, which is why resources 
spent on it are limited to 10%. 

Impact (optional) 
A great benefit of the 70–20–10 rule is that companies have the chance of becom-
ing more disciplined with their operations. Inherent biases prevent leaders from 
investing across all three horizons. Thanks to this allocation model, the ideas you 
might have forgotten about or ignored, can now surface, and turn into assets. 
Managing innovation as a portfolio means that you can manage the balance of 
investments in the company’s initiatives and support future growth. Even more, 
innovation becomes more predictable because when you have several projects 
to consider it’s easier to make more reliable forecasts.

Lessons learned / Conclusion
While often called “the rule of innovation”, 70–20–10 is not really a rule, it is rath-
er a starting point. You should take upon yourself to alter the ratios according 
to your company’s profile and needs. This is because success in innovation looks 
different for each company and internal structures, as well as external factors 
can influence the balance.

ANNEXES
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References:
https://www.itonics-innovation.com/blog/702010-rule-of-innovation
https://www.itonics-innovation.com/blog/how-to-innovate-and-scale

5. Best Practice: The Project Management Handbook 

Identify a problem
Teams of all kinds of Projects usually consist of many individuals and sub-groups. 
Those involved in any project, require a common reference point to which they 
can refer to in cases of misunderstandings, reminders and coordination of activ-
ities/tasks.

Short summary
The Project Management Handbook is the backbone of smooth and efficient pro-
ject implementation. It not only acts as an ‘encyclopaedia’ for project information 
at any given moment, it also acts as a ‘bonding agent’ between participants, 
enabling Project Managers to act guides steering the team in the right direction 
especially in times of crisis. 

Description
A National Project consortium consisting of organisations from the sectors of 
VET, Hospitality and Waste Management in Cyprus has been implementing a 
2-year Innovation Project regarding Waste Management Systems in Hospitality. 
The centrepiece of the project was a Waste Management Handbook for which 
each partner had to submit a chapter that was assigned to them to draft. At the 
end of the first year of project implementation, the Project Coordinator asked 
all participants to submit their chapters. However, staff from one of the partner 
organisations sent group email to the consortium, stating that they had other 
obligations, expressing their disagreement with the set deadlines and requested 
for their submission to be postponed for at least 1 month. The Project Coordina-
tor arranged an online consortium meeting, where they referred to the Project 
Management Handbook in order to explain that any delays in chapter submis-
sions at that stage would have a domino effect on other activities and budget. 
The PC and all partners worked on a solution: other partners would take up some 
of the load and complete the work with of course, the re-allocation of funds for 
the additional work given to them.

Impact
The Project Management Handbook is a tool of vital importance to the efficient 
implementation of any project. In this case, the Project Coordinator used the 
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Handbook in order to remind and explain to partners the reasoning behind the 
deadlines, while also preventing a forthcoming conflict between them. The Pro-
ject Management Handbook also included information on the project budget, 
thus enabling the Coordinator to transparently re-allocate time and monetary 
resources to partners so the work could be completed. 

Lessons learned / Conclusion
Drafting a comprehensive Project Management Handbook should be the priority 
of Project Managers, even before the project is given the green light to be im-
plemented, in order to ensure transparency and clarity of tasks, budget, roles, 
responsibilities, deadlines, conflict management strategy and more.

References:
The short story was shared by the Project Coordinator mentioned in this short 
story.

6. Best Practice:  Project Management Training  

Identify a problem
Project Management requires meticulous planning and resource management, 
as well as skills that often require tailored training so that they can be honed.

Short summary
At first glance, PM appears to be a daunting task due to many different aspects 
that require micro and macro-management.
Thankfully, there are many organisations across all EU countries that specialise 
in PM training delivery. This short story highlights how training can help Project 
Management first-timers.

Description
A vocational education organisation in Cyprus was making preparations to 
participate in an Erasmus Project for the first time. Part of those preparations, 
was the training of two members of staff who would be involved in the project. 
The VET organisation took advantage of a HR development national scheme, so 
training was subsidised by 80% by the Human Resources Development Authority 
of Cyprus (HRDA). The two PM first-timers attended a 16-hour online seminar 
where specialist delivered a curriculum specialised on training both inexperi-
enced and experienced Project Managers. The training included introductions to 
the concept of Project Management and all its aspects; conceptualisation, plan-
ning, Quality Assurance, Dissemination, using tools, reporting and reviewing. 

ANNEXES



189

ANNEXES

During the training all trainees from different areas of the Cyprus Market had 
the opportunity to exchange views, advice and experiences through practical 
group exercises. By the end of the training, trainees exchanged contact details 
and some of them maintained frequent communication; they even worked on a 
projects together.

Impact
The preparation and training of staff who would be involved in the Erasmus pro-
ject had several benefits: a) trainees were introduced to the concept of PM and 
learned about PM tools and best practices, b) they had the opportunity to meet 
and learn from peers, c) they expanded their contact network and took advan-
tage of the potential for future partnerships in the VET field (among others). 

Lessons learned / Conclusion
Continuous Vocation Education and Training is the most efficient way to increase 
staff competences, ultimately resulting in successful business endeavours and 
new ventures. Learning in training seminars does not only occur through the 
delivery of corresponding curricula, it also takes place in the interpersonal space 
between trainees through the exchange of views, experiences and knowledge.

References:
The short story was shared by the attendants mentioned in this short story.

7. Best practice: Creative Thinking with the Custmer at its heart

Identify a problem
All over the world, the lock down caused by the Covid Pandemic has put many 
small businesses in crisis. One of the most highly impacted sectors was the hos-
pitality industry and their suppliers. 
Many businesses- from small family-run enterprises to larger chains- closed 
down as they were unable to survive the many months with little or no income. 
Some, however, managed to find creative solutions and reinvent themselves, ei-
ther temporarily or long-term.

Short summary
This case is but one example of the multitude of small restaurants which reacted 
with flexibility and speed and the belief that they could create an environment in 
which they could continue to do business and meet the needs of their customers, 
while maintaining the stringent rules and social distancing that were imposed by 
Governments during lockdown.
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Description
When hospitality venues were closed down a wave of shock passed through 
the industry globally. Many restaurants at the top end of the market launched 
semi-prepared chef-quality meals delivered in boxes to the homes of those who 
could afford it. Many small restaurants needed a more affordable solution.
Creativity thrived, though, and many business launched ‘drive in dining’. Custom-
ers were able to stay in their cars while appreciating their favourite meals served 
on portable trays fixed to car windows. Although restrictions have been eased in 
many places, many customers still want to be served ‘in car’.
One such example continues to thrive in the small town of Kanpur, India. Al-
though the restaurant had tried home deliveries, they were not generating 
enough income to keep all staff fully employed. They creatively thought of using 
golf carts to deliver food to clients. Picnic benches are placed alongside for those 
who want to get out of their cars, which are parked so that social distancing is 
easily maintained, with orders being placed through QR codes.
The owners have shared their learning with smaller companies that have reached 
out to them and the business model has spread. 
The team continue to come up with creative ideas to make the diner experience 
more exciting and run themed evenings and socially distanced dancing nights or 
offer private garden space for groups to play Indian bingo. A surprisingly large 
number of customers have taken advantage of the idea, and many patrons are 
keen to keep it going. This is one innovative response that looks as though it’s 
here to stay!

Impact (optional) 
The isolation imposed by lockdown led to psychological issues for many of var-
ying degrees of seriousness. Claustrophobia, loneliness or  too many people in 
a small space,  played a part in the social issues people and communities faced. 
Being able to get out of the house and eat great food, would have helped many 
get through these difficult times.

Lessons learned / Conclusion
 Whatever the size of a business, when it focuses on pleasing customers, creative 
thinking will generate successful ideas.

References:
The experience was shared on line by a site supporting the spread of innovative 
ideas in SME’s and companies that impact the greater good. This, and similar 
examples have also been reported globally in the mass media. 
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8. Best practice: Belief – A Prerequisite for creative thinking

Identify a problem
A person or a team can only think creatively if there is belief. They, themselves, 
must believe that there is a better, more effective way and that they can find it.  The 
people involved in managing the company must believe in the ability of their peo-
ple to think creatively, and create an environment which encourages it to flourish. 

Short summary
This case shows the flexibility and speed with which a small organization can 
innovate creatively, usefully and inexpensively. It also highlights two important 
components of creating a culture of creative thinking and innovation. The first 
is really believing in the possibility of actually being creative and innovative. The 
second is that just because something hasn’t been done before, it doesn’t mean 
that it can’t. Creative thinking means being willing to embracing the unknown. 

Description
During the first wave of the Covid19 virus, Italy, was one of  the hardest hit 
countries. Like many others, a hospital in Brescia,  Northern Italy, was stretched 
way beyond normal capacity and this caused major problems with resources, 
particularly in their ICU unit.
At some point it became obvious that vital  respirator ’Venturi’ valves, were going 
to run out.  The global increase in demand meant that production simply could 
not keep up and they could not be sourced. Yet, without them, the respirators 
could not do their job of keeping people alive.
On hearing of the potential crisis, the editor of the local newspaper put the hos-
pital in touch with a small local 3-D printing firm in the hope that they might 
help. The CEO and a mechanical engineer rushed to the hospital to examine the 
valves. Although the company had never produced valves of any kind before, 
they believed that their team had the creative ability and skill to come up with an 
innovative solution. Within 3 hours, this small company had reverse engineered 
the valve and within hours, quickly produced a prototype. It matched the original 
and they set their 6 industrial printers to work and produced 100 valves in the 
first 24 hours.
Although sleepless for 48 hours, the staff were jubilant that they had managed 
to produce the life-saving valves. They refined and distributed the design to 3-D 
printers everywhere so that life-saving respirators everywhere could continue to 
function.
Creative thinking isn’t only found in industry and can be encouraged from an 
early age!  In Greece, during the first wave, state-school pupils used 3-D printers 
to produce the much needed face-shields that health workers wear over their 
surgical masks.
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Impact (optional) 
The ability to manufacture multiple ventilators quickly and at low cost impacted 
both the image and well-being of the company, but more importantly equipped 
a hospital to save lives in one of the most challenging times Europe has experi-
enced in recent history.

Lessons learned / Conclusion
When a situation emerges that challenges the community we live in or the field 
we work in, it is important to believe in the power of even the smallest company 
to create solutions that can not only positively impact the people around them, 
but also benefit the company.  Companies need to be open to investigating all, 
and any ideas that employees or outside partners come up with. 

References:
The experience was shared on line by a site supporting the spread of innovative 
ideas in SME’s and companies that impact the greater good. It was also reported 
in numerous newspapers.

9. Best practice: Design and new materials

Identify a problem
A student of the last year of the 2nd degree of study at the Faculty of Architec-
ture focused on design was looking for a modern, recyclable and well-workable 
material that she would use for product design not only in her final work, but to 
be an inspiration for manufacturing companies that could subsequently produce 
it further.

Short Summary
Many company managers think that by working with researchers with basic 
research and university students, they cannot move their company further. It 
is design thinking that combines not only modern trends, but also eco-design 
(ecological design - using materials that are further usable, recyclable and easy 
to process for further use), efficiency and practical use. Finding suitable materi-
als for the environmentally friendly production and use of standard products in 
connection with design proposals can be an interesting product for many man-
ufacturers which will not require increased costs for new technologies. Moulds 
used in the production of prototypes of these products can be borrowed by man-
ufacturers.

ANNEXES
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Description
A student of the Faculty of Architecture contacted the Faculty of Chemical Tech-
nology, Department of Natural and Synthetic Polymers to recommend a new and 
well-recyclable material, as well as the company that produced the material. At 
that time a research was in progress within 4 companies where a biodegradable 
fully compostable plastic material was tested. The student teamed up with a 
research team, but also with a team from a company that began producing the 
material in small quantities. The material was covered by intellectual property - a 
patent in more than 40 key countries around the world. The material was tested 
on several technologies, and on a few products that had a disposable focus (plas-
tic cutlery, plastic cups and trays). The student, with a team of researchers and 
engineers from the practice, wondered which plastic design products change 
frequently - for example, due to modern trends or due to rapid wear and tear. 
With the team she came up with 2 types of products – sunglasses and covers for 
lighting equipment (covers for lights).
Design also produced products, which she also designed in cooperation with 
technicians from manufacturing companies (according to production technolo-
gy). With these sunglasses made of biodegradable and fully compostable plastic, 
she won awards, especially outside the Slovak Republic. In Germany this stu-
dent also received a scholarship. Later, she began to design products for lighting 
technology from these materials - covers for lights. All of these products are 
subject to modern trends or tend to deteriorate during use. The student´s aim, 
in cooperation with a team of researchers and technicians, was to use on her 
designed product of common daily usage such material that after its period of 
service it would be possible to destroy it ecologically. By this factor she fulfilled 
the condition of circular economy in her designed product.
At the end of the working life of the products, these products could be decom-
posed from the biodegradable and fully compostable material in compost. What 
was gained from nature was returned back to it.

Lessons learned / Conclusion
The first impulse for innovative and design thinking was the student’s assign-
ment of a Faculty of Architecture - Industrial Design to design utility products 
with relatively limited life (due to fashion trends, or due to rapid wear and tear) 
from such materials that would not burden the environment. The connection 
with the team of researchers from the basic research, with the company that 
started to produce this ecological plastic and the companies that tested it on 
their standard technologies brought a lot of useful experience for all involved. 
Encouraged a team of researchers to work to improve the properties of new 
material, provided design students with feedback on the effectiveness and usa-
bility of their proposed designs, for teams in companies brought new knowledge 
and skills in producing more demanding products from new material, taught 
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them to work in innovation teams, provide practical feedback to scientists and 
students in terms of efficiency, practicality, convenience and high utility value for 
customers who use the products. It provided all stakeholders with an advance in 
tackling the problems later identified by the European Commission in the field of 
disposable plastics.

References
Information about biodegradable and fully compostable material on its devel-
opment, testing, on the design of the first designs for specific products from the 
material was obtained from several sources. SPK supported applied research in 
this area, so it is familiar with the teams who have worked on it. Students from 
the Faculty of Architecture - Industrial Design presented their story at the so-
called Innovation Days, organized by SPK as part of its series of seminars Trends 
in the Plastics Industry.

10. Best practice: Cooperation between the company and students

Identify a problem
A medium-sized company - tool shop has a problem with launching a new prod-
uct on the market, which would permanently use the capacity of the tool shop 
but also the possibilities of a sister plastics company, which is incorporated in a 
joint holding company.

Short summary
Many company managers think that only their own employees have to invent 
new products or new uses for old products. Cooperation with external experts, 
resp. students graduating from university or studying for a doctorate (PhD.) is 
one of the solutions. Such cooperation, which combines invention (creativity of 
students), practical and also creative experience of employees can create very in-
novative products. They do not have to be demanding to expand the technology 
in the company; they just use existing equipment, tools and technologies.

Description
The company exclusively with Slovak capital, the tool shop, wants to launch a 
product on the market that would permanently maintain production. The com-
pany connected with students of the 2nd year, 2nd degree of the Faculty of Me-
chanical Engineering, Technical University and also with students who studied 
within the 3rd degree of study at the mentioned faculty (PhD study). The compa-
ny recognized that the current trend on the market are bicycles but they wanted 
to introduce a bicycle that would be especially suitable for the city, so that it does 
not have to be transported in cars on carriers, but directly in the trunk. Another 
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defined characteristic was that the target group would not be only children as 
other family members will still need to buy a new piece, but they decided to 
make it variable. This means that this bicycle can be used by all members of the 
household. The “growing bike” was invented by the owner of the company and 
the idea came from skates for children which could be expanded according to 
the size of the foot. He transferred this idea to the bicycle. In addition, he wanted 
it to be disassembled very quickly from the trunk of a car, such as a stroller. An 
outcome of the teamwork of 4 students and more than 6 employees of the com-
pany, a new bicycle saw the light of day after a year. It still had some design flaws 
but technically the company was able to produce it completely independently. 
In cooperation with a plastics company in the holding, it produced plastic parts. 
The only thing they had to import for the “joyful bicycle” were the gears which, 
despite their urban use, were necessary for the hilly urban terrain. They were 
also not independent in the production of pedals. Over time, it occurred that 
the cover for the base of the bike could be replaceable, just like the cover for a 
cell phone. Here, based on suggestions from students, they bought copyrights 
from a contemporary painter of modern art and transferred his paintings to the 
plastic cover of the main part of the bicycle. The group of students also rejected 
the sales system, which is built on a network of showrooms in bicycle stores, but 
the entire sale is secured through online sending. At the showrooms, clients can 
try out the bike and choose the design according to their ideas.

Impact (optional) 
The new proposed solution has no impact on the expansion or purchase of tech-
nology. It has an impact on the expansion of a new supplier (supply of pedals 
and bicycle transmission parts). There is one danger that there is a minimum 
of such suppliers in Europe, so the whole supply chain must be connected to 
Asia, which can be problematic within COVID-19. The new product will solve the 
situation with large sales of toolmakers and compensate for production fluctu-
ations, which are frequent and usual in toolmakers. The capacity of the plastics 
company in the holding will also be used. The new bicycle brand will introduce 
the Slovak company among the companies that produce an interesting product. 
The “Growing Bike” will be introduced to the Asian market in the fall. This product 
will maintain employment in one medium-sized company, but also in a plastics 
company included in the holding company.

Lessons learned / Conclusion
As confirmed in the analysis on the Slovak market, the key drivers of innovation 
are the owners and / or top managers of companies. They create the conditions 
for innovative thinking. At the beginning, more or less unrealistic demands for 
a product that the toolmaker never produced, the transfer of utility properties 
from other products (expanding skates, replaceable mobile phone cases, former 
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folding bicycles, design from image transferred to cover) prompted a team of 
students with creative and design thinking, and from engineers who, mastered 
practical procedures and were able to use all modern technologies in the com-
pany to the maximum. It was a part of design thinking process that the modern 
and attractive understanding of young students with the practical experience of 
engineers from companies, who paid attention to high utility value and simplic-
ity, came together. All this guaranteed the client’s satisfaction with the product.

References:
All information was obtained in an interview with the co-owner, statutory direc-
tor, and executive director of the company with Slovak capital which belongs to 
the tool shops with advanced technologies. It was him who came up with the 
assignment for the team of innovators, and since he was studying at the 3rd 
level of University, he decided to try this experiment, unique in the region, to col-
laborate on the innovative assignment with students. This is how he proceeded 
when creating the product name - to be regional, non-traditional, but above all to 
make the name sound international and to highlight its “growing” trend.

11. Best practice: Lost in communication

Identify a problem
The lack of comprehensive and transparent internal communication policy can 
hinder innovation. Open communication and constantly improving protocols are 
essential. 

Short summary
Communication is the core of innovation, as it requires complex team-work, con-
tinuous project and product shaping, rapid and flexible adaptation. But there is 
one indispensable communication step even earlier, when ideas reach the deci-
sion makers. This case study tells the experience of a young innovation project 
manager, who had to fight against a badly organised communication structure 
at his company, to realize his idea. This is an example of David winning over 
Goliath, even 1 person can make a difference. 

Description
Mobile technology one of the most innovation driven, fast changing and com-
petitive industries. A small engineering company works for one of the biggest 
Telecom service providers on the optimisation of network coverage around the 
continent. Industry 4.0 opens lots of possibilities for innovation, yet this com-
pany seems to ignore significant % of talent and innovation potential that its 
employees have. According to the organisation structure, innovation ideas are 
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only expected from the research lab; engineers and technicians should only co-
operate. Our interviewee, Mr Z has started here an engineer, but driven by his 
professional aspiration, he kept on investing in learning new skills and improv-
ing the processes relating his work. He had an important i4.0 innovation idea 
which could have improved their existing services and created new product and 
income. He tried to get the ear of his boss, but due to the lack of appropriate 
internal communication policy, it took more than a year succeed, by luck, on 
occasion of a spontaneous informal coffee-break. Finally, he got permission to 
elaborate an innovation project based on the idea, which turned out to be very 
useful and lucrative. All thanks to good luck and to the fact that Mr Z was resil-
ient, determined and proactive. Unfortunately, the management haven’t learned 
a thing from the experience, the flow of communication, just as the internal idea 
management policy, are still the same. How knows, how many ideas and oppor-
tunities are getting wasted? 

Impact
This is a happy ending story, Mr Z remained loyal to the company and brought for-
ward his innovation idea there. Thanks to it, the firm grew its reputation among 
clients, developed and diversified its services. Mr Z is working in a brand-new 
position that grew out of his project, he enjoys it. Even though the management 
failed to take the opportunity to identify and solve an important communication 
gap, Mr Z’s example might inspire other colleagues to take initiative and seek 
innovation. 

Lessons learned / Conclusion
Communication is the “oil” that makes the wheels of innovation turn smoothly. 
It’s not impossible to realize a successful innovation project without effective, 
systematic internal communication structure, but it makes the process certain-
ly more difficult, vulnerable and slow. Whenever something important, unusual 
and outstanding happens, the management should take interest and time in 
analysing it. In this case, the innovation idea came from a new source – out off 
the research lab -, and in a new channel – informal coffee break-. It would have 
been beneficial to review the innovation related communication procedures.

References:
EPIC Innovation Package for SMEs to Improve Their Innovation Capabilities and 
Production (2020-1-HU01-KA202-078669), O1 Interview Report from Portugal 
(2021)
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12. Best practice: Psychological safety at stake

Identify a problem
The lack of psychological safety at a workplace blocks bottom-up innovation ini-
tiatives and undermines innovation ecosystem.

Short summary
There is no innovation ecosystem without an organisation culture that promotes 
psychological safety. Based on interviews carried out with innovation manag-
ers from various industries and different countries of Europe, we will present 
two examples of communication policy. One is a best practice, while the other is 
right the opposite. They give quick and clear insight into how a company’s man-
agement can incentive or cut back innovation by means of psychological safety/
uncertainty.  

Description
A fintech company has been developing fraud prevention software for banks. In-
novation is organically embedded into their organisation culture. All employees, 
from all departments can and are expected to suggest innovation ideas, which 
are often realized, then, in multi-disciplinary teams. According to the 41-year-old 
copy writer of the company, it quite reassuring, that mistakes are accepted by 
managers as natural part of learning and development. Employees are expected 
to communicate about the doubts and errors as soon as possible, the root-cause 
has to be detected and conclusions taken. People are encouraged to proactively 
seek learning possibilities in mistakes and daily work too, and take ownership for 
both. All this makes people feel accepted, curious, free to ask questions and able 
realize their professional aspirations.
Another i4.0 tech company also has talented employees, but the organisation 
culture is different. Colleagues are expected to present innovation ideas, but 
only at the year-end one-to-one evaluation with the boss. If they don’t have ide-
as, it’s not sure that their contracts will be renewed for the next year. A 40-years 
old software engineer talked about awful stress, that this system causes. What 
more, in case one’s innovation project idea gets accepted, instead of support and 
acknowledgement, managers keep remind them about the possible the negative 
consequences of their failure or missed deadlines. It is not motivation, right on 
the contrary.

Impact 
Psychological safety has direct impact on communication efficiency, information 
flow, workplace atmosphere, fluctuation, collaboration, and indirectly, also on 
productivity, loyalty, fluctuation and innovation capacity.

ANNEXES
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Lessons learned / Conclusion
Healthy workplace atmosphere, self-realisation, and effective cooperation roots 
in psychological safety. In case of an innovation intensive environment this is 
even more important, since it requires complex, interdisciplinary and multilevel 
co-creation. If stakeholders don’t feel safe enough to have open communication, 
reveal uncertainties, ask questions, give frank critics, question decisions, make 
mistakes, or even to drop ideas and suspend projects, when necessary, we can’t 
speak about psychological safety. 

References:
EPIC Innovation Package for SMEs to Improve Their Innovation Capabilities and 
Production (2020-1-HU01-KA202-078669), O1 Interview Report from Portugal 
(2021)

13. Best practice: Innovation Through Digitalisation

Identify a problem
How to reduce the use of paper-based resources and time when undertaking the 
assessment of learners working towards a vocational qualification. 

Short summary
Exponential Training used digitalisation to streamline the efficiency of its learn-
ing, assessment, and moderation process. It has resulted in an on-line learning 
and assessment platform called LEAP.
In addition to saving paper and print cost, it has shortened the time learners, 
assessors and moderators need, saving on average 4 – 7 weeks per learner per 
course. Learner retention rates and improved and completion times have short-
ened. 

Description
Exponential Training & Assessment runs a variety of learning programmes lead-
ing to qualifications awarded by the Chartered Management Institute The as-
sessment process involves learners submitting a set of assignments including 
supporting evidence of performance. 
Exponential Training along with five partners from Ireland, Austria, Greece, Cy-
prus, and Portugal designed and developed an e-portfolio platform called LEAP. 
LEAP enables learners, assessors, and moderators to work in in different areas of 
the platform enabling the sharing of documents, assignments, feedback reports 
and moderation activities to take place. The integrated communication tools and 
multi-level reporting tools also enable learners, assessors, and moderators to 
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track progress and to sample learner work and assessment reports. 
Instead of preparing a paper-based portfolio and assignments of approximately 
A4 sheets x 250 pages per learner, NO paper. The saving for Exponential (exclud-
ing print toner) for 150 learners per year is £1,125 helping to increase profitabil-
ity and to reduce carbon emissions.  

Impact 
In addition to the impacts described above, LEAP enabled the Erasmus partners 
such as, the Cypriot partner, Dekaplus, to continue delivering its learning and 
training programmes throughout the Coronavirus pandemic and lockdown with 
NO interruption of service and learner support.

Lessons learned / Conclusion
LEAP made use of existing software to create a bespoke and practical digital 
solution that saves time and resources and improves the learner’s learning expe-
rience. The key to the success of LEAP was the clear identification of the problem 
(i.e. improving learner retention rates and shortening completion times whilst 
reducing the resources required for the successful completion of the learning 
programme). The key was using process mapping to define the workflow before 
commissioning the design and development of the digital platform. 

References:
Erasmus+ Project called Learning, Engage, Apply and Perform (LEAP) 2019.

14. Best practice: Idea e box

Identify a problem
There are always and everywhere thing to be improved. The only issue is that 
people find it a lot easier to give criticism than solutions  

Short summary
How to collect ideas easier and make everyone’s life better in the process.   

Description
In order to help people from your organization to involve in the optimization of 
processes one must facilitate the flow of ideas employees to the stakeholders 
able to implement the improvements. 
One way would be to stimulate every team from your organization to come for-
ward with the issues they confront every day or even with solutions or original 
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ideas for issues already identified. 
In order to encourage the idea sharing or collection an incentivisation system is 
recommended. 
For every set of ideas or solutions to the existing problems a winner is selected 
monthly for the most impactful idea. A winner can also be assigned for the most 
ideas submitted in a year. 
The data collection mechanism is quite simple: you need a physical mail box (just 
to channel the habit) with a QR code sticker on it. Each employee who wants to 
submit his / her idea has just to use photo app on their personal device to scan 
the code, be directed towards an online questionnaire (google forms, survey-
monkey.com, etc) and submit the idea. personal data like email address can be 
optional. 

Impact (optional) 
Even the fact that you allow the employees to come with their own proposals 
for real issues makes them feel more involved and a part of the whole that the 
organization represents. 
External validation and public recognition 
Stimulate the organization to use accessible technologies to simply our lives with 
a low carbon footprint in the process.  

Lessons learned / Conclusion
Even if the idea has its benefits, there are still some limitations that may var 
across cultures, ages gaps, ethnicity, etc. Some may be afraid of posting ideas 
just because of how he will be treated / viewed in the team by those of consid-
ered to be gossipers. This can be counterbalanced by even the process itself as 
more ideas get implemented more people get publicly recognized, rising the 
moral of the team and improving day to day life.

References:
Internal sources Energom SRL 
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